IR R RS R B

b2 E ) 2 7 WF5e 3
B 7 v BAL B DI ANERHE & Gl A o — A OMENLIZES 3 528
(24KD1002)
B 6ERE  KAE - A EREE

MEfERE M R

4fe6e (2025) 4 54
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AT BRI e (LFE ) 27 WSS
SRt e

AHET v FAEEWDIED AVERTA & FHl 2 % — L OWESLIZ B D FSE

MEREE Bl R RIRASIRFPRZEEFOIEREREL ) 2 7 G il HE2d%

HRES

AWFIEIX. A7 v FLEY (PFAS) DI ANMEZ BN OB E I T D A — L2 EET L L %
HEoE L, EHIFRESAMEREE (BEmthk OIEREEEITF RN AW E M IE) < DNA RN, in
silico PRI — IV EfAE DY TS E21T o7, AL, ToxCast Chemical Inventory (2% $k X417~ 430
FE¥HD PFAS A5x4 & L. OECD @ QSAR Toolbox & W THEEIZHE DS Z— (bR DTN A A 1 = X LT H
DT T— " FEEITo T, FORRIZI-SE, PFOA, PFOS KON GenX % & e 19 FEEHD PFAS (oW T, 1 H
BA[A)RE O % 5588k 2 320 U | B m i MERT R S A B I ik & T HIE 21T - 72, LDB0 23RN 5 ¥/
1L LD50 @ 1/3 &%, SR O EIEE M2 14 - IX, OECD TG423 IZieW etk w2 3Em L, 5o
7o 1 H LR O 55808 O i Kt 4 58 5- U7z, BAREMEF RS AW E BRI EEIC Y 19WEF 3 WE
(PFOA, DFEMS. 2,5-BDF) 235t GBARFEMENTF RS AME) & HIE SN2, & 51T, DFEMS KO8 2, 5-BDF (X QSAR
THEBEEEDAMENR TR SN TE Y BREEITE D A IS RSN FET 2 ATREMES R S T,
X 51T, PFOA JLONDFEMS (Z2oW T, BtE L HlE SN -HEZSHES LTAR 3 TRLAZFHELVEH &
i L, Mest ekl 2 6t L7c, £ ORER, PROA IZm A& (330 mg/kg) THEMEDMERE S L7, FEMEHET
LM CdH -7, —J5, DFEMS iXmAHE (300 mg/kg) MUNHHE (100 mg/kg) THEzZRL7, MA T, &tk
ORI T BB MO 14 WEIZHOW T, GHS AR D 3Ky ofiti 2 FEhE L, W9 i GHS X4y 4
FIIT 5N T 5 Z R SN, BRI Tl 19 & H PROS, PFHpA, PFPo Z[RUN- 16 #E
THFBERE A, PFHEP, 2, 2-BPF, 2, 5-BDF O 3 ¥/ CRFEENFRD Hivl, IERBHEMETRN AW B IR L%
AW E i, 6 fikHo PFAS (PFOA. GenX, HxFGC, DFEMS. PFHxA } OFPFHEP) [Z-oWT. 28 HMKIE#
H5RER A FEMELT-, FOREE. PFOA 10 mg/kg KN GenX 100 mg/kg Tyt GEEEEMITRSAMYE) & HIE
SNz, T, FORNBAKFE LU TPPARe 21T TR BERFE LG T 2N/ RSN, S OICelEs
AR LT A5 0, PRAS 12 K 2 3 ME D 72 HAZRINEER S T & OB g T 5 Z & Ml Sz, MdETs AR
X DA I DNA DT VXU bz U CERFEMEAZFZRT 2 AletEn H 5 &5 2 517z PFOA J O PFPMS (2
DT, T VF )Lk DNA OIETERESR RIERE (YGT108) 2 M2 Ames ikl 2 92fi L 7=, T OfER., BRFMEICS
UNTC PROA &M CTdh o 7223, DPEMS 135 & HIE & iz, — 5 C. PFOA KON PEPMS (2 DWW CiL, B fum T
FEN AERBE IR A X DRI TR, FRENGE R OFEMEOREREN S LN TR D . PN AWE EiKR
Hit%. Ames FRBR. QSAR TR DM CRMEAE RN —E L2V o b8 bz, D7, 5#%IL X Y Z4k7 PFAS
ERRE LTZIRRN R G 2D 5 & L bz, SR DEROEBROFNTINLETHDL EEZ LD,
F£7-. DNA PR DHERRAIIEAT Z 8 5 7= 19 FEFHD PFAS Z V= 1 B BRI O #5388 15 & 1= 1T
DNA DRILERZFET L, FENTOMEEREE 2 7=, LLEX Y 19 FEEEO FPAS 121 22w, Einmtt « AR
DANMER N QSAR Pl & OFBANVEICBIT 27— 2 B E6hiz, IO OEIE. A7 v BILEWMDOIRN ANE
BT A AF—LOBREICEHATHDL EEZDND,

WHe FE, FRHCENADRBESCENRE STV D, FFIZ
N N ED NS N N A 2 i A PFOA <> PFOS |3 [EEEAS AAFFERERE (TARC) (2L Y 7 v—
FHZOME  BEp Ay Hig 71 & 2BISAHE L, FERINIC T v b DTl E £
IAARBEH T  [EN7ERLE ST RE BN AMERERD Y . AT v RIEEWDIEN APER
FEFIER. RIS KRR R E SR ge f AR OMETH 5, — 7. AT v LEMIT 1 5
e AL UL EFE L, 2N D2 TERD MR TR

5 2 E IR BE ORI S 2 LB L L, £ OFEHMIE

A. TFEEE o CHEETH D, o THKEY v RILEWDOFRR A

B~ v FEILAEWW T H D PRAS (Per-and
Polyfluoroalkyl substances : /S—K KR 7 )41
TV VBRI HE CHEH S, BIER o
Ot B VRN E RS RE & 72> TV b, T4,
PR B sk oD 35 K B 5% 0D /K TE 7K 70> & FEHEAE % 8 2 % i
FEDNR—=T A4 r 2 B (PFOA) & X—T v A4 v 4
7 K AR R (PROS) DAfth Si, 1IZ< BT LD H

P& IR, RS ORISR T X AR A X
— LDRELNR O HiIvD,

oz 13 2 E TEEEIFE DS AWM D R =78 AT A K Y
ETHZEICER L, BEEELOIEEHEMETEN
NE ZHIDOEREE IR TE 5 AX— L &ML
LTW3b, AFETCIEHRLY DA —LA%IEHA L., Hi%
7 v LA DOIEDBAMERGEE & HIT, FTICH# T



v FACEPN RO 723l A — LB Z1T O, T2,
LT FEBS° DNA (HIA ORI, Ry 7% F
Y —fRITIC Z DB AMF I L, A%~ v Fd
W OREEFENESC K B EDRRFEN . T AMEN T
FREZR in silico i AT LD = HIET,
AL, AFF 19 T D PRAS [ZDW T, BT
DNAME R GBIV R OFEEI TR R AW
BT 2RV AMAEE 2 920 L. & 512 DNA
FEIMARMEAT. QSAR T — L & $H A o - dt 51T

-7,

B. BfgEHE

[&E 1] FRIADEEHBRE R ¥ — AT L 285

1) BT AW BRI LA O 7o REt
(B, FERD

6 EROIE SD 7~ N & T, #BRYE O B a5 H
BN GRRAAT > 7o, R E I3 2 i3 (& 1)
R, E T, T EREE CofBREE) & L C 0. 5% Methyl
cellulose (MC) ¥ G5 REZFRIT T,

AERTIX, LD50 BEFN O 5 WE Iz oWk, st
FF36 03 AW e B S R R L2 265 & LDK0 o 1/3 D &
ERE LT, SYER D BB SRS 2V 14 BT O T
L. OECD TG 423 |2tV Atk iakbe 2 it L, 1551
721 BHERE O &5 RBORKHEEZ &G L2 (3 2),
BREICIE, WA S LT TG 423 TED HNTZHK
HETH 5 2000 mg/kg % 3 VCOEMIZEEE LIz, £D
AERL FETHIA 1 IELLFTh o 7238A 1%, #7212 2000
mg/kg % 3 PCIZIBIN&RS- Lz, 2 [ HO&ETHIETH
28 1 JELLF TodhiE, LD50 1% 2000 mg/kg LA b & HIkT
L. B58% 2000 mg/kg ERELT-, —H., Winn
OF 5 THLEHD 2 PELL EDEA . LD50 1 2000 mg/kg
PLF & &4, RIZ 300 mg/kg O & CRIEED FIE
iTo77, X512, 300 mg/kg ORERTHIET-HAS 2 PT
PLEOSEX, HE% 50 mg/kg IZI S L, [FIEEORER
ARV R U Cie Kt & &2 E L=,

X 5|2, PFOA {FLD50 @ 1/3 (330 mg/kg). DFEMS X
K& (300 mg/kg) O & CTBSFIEITHSAWE
LHIEFESNZT-0, ERRBRTIINOOHEEZEH
BLLTHREL, A 3 THRLUAETHEKMEHES
BN L CRBR A Sk L 7=,

BRI E ¢ 5-1% 24 WeRIIR IS HI 21T o 72, T % %
H L., RNAFHHAH & L CosMuAEZE (LL) =ik, T
RN 2R 2 emX 0.5 ecm D RKRE X T2 AT A4 AH)Y
H L. 2120 Inl @ RNAlater 28 A5 7= 1. 5ml, F = —
TBLE (BEF2A), L.bnl Fa—7% 4CT—W
RE, 80CTREMIMRE Lic, WIERGFY 7V L
L, AMAIZEIED F55% 1.5 ml Fo—7 2 KA5E0EL
L. RIRZRIC L0 Bifit4, 80 CTHifiRE L7z (1K
1Z DNA adduct fEATH)., FA~VU EEHY L
LT, MUEZED 5. WRIGZE RN & OVEEERES
R2)MBF3 AT A ATV L, &> MTAL 10%7R
L= AZTCHEE LT,

10 ~— I —BLEFREICHOWTIZ, UTALZA A
PCR (qPCR) (2 TTF—# ZHifF L7z, ATl 5D total
RNA fliH & cDNA OB BT Z LE 40 RNeasy mini kit (%

T4 ) & Super Script VI VILO Maste Mix (Thermo
Fisher Scientific) ZfiH L7z, &b lcE s FIE
T— 2 e DEE LT BRI S AW E R E
T (BR— "R X —< 2 N KD T L =
VALZEDETIV) AL, HEEITST,

F T fREIRE TR, B e A O DWW I E & %
HIE L= 15 D - MRk 10% P R E AL~ U Uik T
BEZITW YD HL T 7 0 VEE L0 6ICfRE
MO 2B L, ~~ hX U v d Y Y i
L7- ECHEMEIT- T2,

* 1. BIRFEVEIT I AW E B BB A TRES L7 PRAS

HEMES [ IRAC 533
Perfluorooctanoic acid PFOA Groupl $—HEHTELEVE
Undecafluoro-2-methyl-3-oxahexanoic acid GenX B YE
Heptafluorobutyryl chloride HFBC
3-Perfluorohexyl-1,2-epoxypropane PFHEP
2,2,3,3,3-P opropyl trifluor PFPMS
Hexafluoroglutaryl chloride HxFGC
2,2-Di oethyl trifluor I DFEMS
2,2-Bis(trifluoromethyl)propanoyl fluoride 2,2-BPF
Perfluoroheptanoyl chloride PFHC
2,5-Bis(trifluoromethyl)-3,6-dioxaundecafluorononanoyl fluoride 2,5-BDF
Perfluoro(2-methylpentane) PFMP
Heptafluorobutyric Acid PFBA
Perfluoropentanoic acid PFPeA
Perfluorohexanoic acid PFHxA
Perfluoroheptanoic acid PFHpA

4-Chlorobenzotrifluoride 4-CBTF Group 2B
Nonafluorobutanesulphonic acid PFBS

PFOS  Group2A H—HRELFMH
2,2,3,3,3-Pentafluoropropan-1-ol PFPo

ium perfluoro-1

2) IEBEEEMERTIE N AW IR L 2 O TR

(B, M)

OECD T A " HA KT A dD 16407 : i > #EIC BT
% 28 H W AERE 1 % 5 EakBr 2 LB KR 217 -
7o, 6 JEfH SD HEZ > MIHEBRWE % 28 HH&E 5%
BRI AT\, AT A2 R L 7=, HFl&7 5 RNeasy
mini kit (F74 ) ZHWT total RNA ZHfhH - K
#l LU . GeneChip® Clariom D Assay, Rat (Rat
Transcriptome Array 2.0) % FH\\CHEMEELE TR
RNT 21T, B = L OB T RAET — & &
A5 L7z,

BoNBEnRREE LD S B, BEHH L (Kanki M
et al., J Toxicol Sci, 2016) T L 7-IEELEME
RN AMERHET v (BT T V) C, BRER D
S DUV TRREE L7, BERPUIZIE, GeneChip® Rat
Genome 230 2.0 Array ZffifHl L C, FEEMmEMENTIEN
AWE S B IR (TAA, MP) SCE#SE54 (PB, HCB) |
PPARa 7 == I (CFB. WY) 2@+ % 2 iDLy
MRS HE B R RB L 23 @ T 285 7%
EHL, AR bE 106 By hEHWT, 3E
BAREMEFENAWE OB (MAR— 7 Z—<
— N KA T LT ALK DBET L) T L
D AVERR L7 T L % D THREEM:  OS&RZ I DWW T
Mgk L7,

F7o, MREE (TAA, MP) CEEFRE#HEE (PB. HCB).
PPARq 7 =2 | (CFB. WY) IZ@&< % 2 DI FWmE
IZBWT, FmHELOHMHEE &G LI & xHREE
L DOFRBEN Weltch TETH U ELE 25852 1EA
2RI 2FEOL e CHomd Hilin T2 LT,



RIZENENDORT D FWEOEmHER G-I
T, KRB L OV LT REBLAEN 4 (FLLERR D L &
HIT, 42 OIERNAYE CREVEE N 1.5 FLLF
ERDEETEEE L, ToME, MiaEE 4 B8
TROMERFHYG 2 BB T, PPARe 7 F =R b 18 {5723
BHINTZ, TNENOEMLBTEZRHWTEIREN AT
Wk UBBPE & 72 D FRIET VZER L. W T
P EHIE I NT=WE Z G HET 22 PllET
NWEREE LT (BFPRIAET V),

5N 6 £ X, Perfluorooctanoic acid (PFOA) 10
mg/kg . Undecafluoro—2-methyl-3-oxahexanoic acid
(GenX; HFPO-DA) . Hexafluoroglutaryl
(HxFGC) 2, 2-Difluoroethyl  trifluoromethane—
sulfonate (DFEMS). Perfluorohexanoic acid (PFHxA)
IZ > W T X 100 mg/kg . 3-Perfluorohexyl-1,2-
epoxypropane (PFHEP) . Perfluoro(2-methylpentane)
(PFMP) 300 mg/kg D& TIEHIENE G LT, 72
B, EBRIT 2 BN TiTo 7=,

FERSIRRIREIT, FlEE, PR, M. RN, DML
i, oOoiER, . OBERE. MR, BOE. RE. +FEB.
Zef. BIG. BB, &G, B, B, AiSZR. R
52, ME. R LK, TEE, BIE L ORI Z B
L7z, F7o., FIMRERCE O, Bligk O
DOWCIIIBESREELZHITE Lz, 512, FIRERICER
U 7= 41 f QML &2 AV TR S - ik A b 0ok
BEITo T, DAV 10%H AR AL~ Y >
WCHEEZITV, GIOHL - "F7 0 allL7z0b
(IRBAHRR D A ER L, ~~ R e 2T
Yt 2 i L7- b CEEMREIT - 12,

chloride

[RE Rt SRfiEpT]

TR E B O BEMREICOWT . FREIC L A%58
MEEIT->T2, ENWMOEETE Student’ s t-test E
ATV, REESHDOEA T Welch t—test 12 K A 1|
REZIT > T2, IRELAR IR E IR T DR AL D
FEDRREIDOUWNT, Fisher OEBEERRIEZIT > T2,

[FREE 2] DNA fHIME DB R OER S TR F ¥
—fENTIC L DA T o RILAEHDOREBIEFRA (F
%)

O DNA A D HE R AT

FRAE 1 CFEMi L7- PFAS 19 W8 & HElRR 0 % 5T
HIVIHTEA & DNA ZHH L, DNasel, X7 L7 —%
PIL.7VHURAT 72— HKAKRTSZ AT T7—FIC
FOVE ) FARLIARXZ LAY FICIE L L., HPLC—5
Sy FREERS B BTSRRI LD DNA 7 & 7 b — LT
T IR D HEH AT o T2,

© TV LAVDNADAEAE ISR R 4B 2 FH VN 72 Ame sk

ARG FAAIF G 0> © OFREETEMEFBIIC X A 15 # % &
[Z.DNA DT VX bz g U CE R AR T 2 vhe
M 5 4 -2 PFAS (PFOA, PFPMS. DPEMS. 2. 5-BDF) |2
DT, TIVF Uk DNA DIEIE B RIEFK (Salmonella
typhimurium YG7108) Z U 7= Ames BRIC L D . R
PIERE DR 2 Fht L7,

OECD 7 A b HA KT A > Tld, Ames ik % Efti 92

B LS E LIRfE (5 mg/plate & L <X 5
uL/plate) Z&E|\Z, LB ENRLE S NR20E Y 72 A
B (AERaEGie 5 AR CFi L7z, REBREKIT
72k DNA OIETERESE (MGMT) KHEHE (YGT108) & %
DOEFA (TA1535) % VY, FEIETEMEFE B IE U IE VW AR
HHEMAL R OIFEE T £ 7213 FEFE T CFE i L=, AT
LBz /e b b 2 |FEE L, FROREROTY
il T BIFIEMEOH]E H 1T - T2,

[#RRE 3] in silico FEfHiR DWESL & REE (IAA)
O FHERSEWEDOES L FERORE

7 o FLEWIE. midkom@v 1 HREL BFE
T 57, ETHIDOIC, SHFE ORI CHRARIGR LT
LEEREROEREITY 2 EIT LT,

BT v FBIbEMEIT, REL T vROEEER
LA oETHY , HlziX7 vibe =/ :C=C—F
DXL EMLEEND, —J PFAS (»UL - R 7
A TR IULEY) 1358l v RILENT- AT
b (CHy) FTFAF LY (=CHy/ —CH,—) KK 1%
Gie7 vFEAWMTHY . OECD OFEFE TIXIREHN —
LIk, US-EPA DEFR CTIIRFE N — - L7 v FHEb
SINTWEE T, AT v FEEWMDOHFTH PFAS O
RE\EHITH D N—T A a L7 & R (PFOA) R/ S— 7
NFa Ay B AR CEE(PROS) 1. FALEAUE B
AAFFERESES (TARC) 12X Y Group 1 & 2BIZAEE AL,
7 v MZBWTEICHFIBO IR AMERHRE STV D,
Z 2T ANMERREEROFRETHER STV 5 PFAS 24K
e 2 —47y MIRETDHZ LT Lz,

WA GHRHER 2 %= ET H 72, USEPA O web
NR=TNB Y A M AF LI (A EEL S
). RHER OB ERIIC O CITFERDE Y >3 v
TR, 430 ¥'E D PFAS Z AF7EDORERN & LT
T LT,

@ BHEMOfEERELMED RS 77—k

RHEM & L7- 430 MBI HWT, fEEEp Ik
< I N—FfE4T 9 7= 8. OECD QSAR Toolbox IZ 430 ¥
B % AN77L. Organic Functional Group (OFG) 12XV
I F AR T BT o0,

@ AH=AANIGELT=T 77— MR
REEM & L7z 430 25T, OECD QSAR Toolbox
THEET 7— MRREIT-T2, MBHEBIZLLTO 7 A
H& LT,
+ Carcinogenicity (genotox and nongenotox) alerts by
ISS
« DNA alerts for AMES, CA and MNT by OASIS
- DNA binding by OASIS
- DNA binding by OECD
+ Oncologic Primary Classification
in vitro mutagenicity (Ames test) alerts by ISS
in vivo mutagenicity (Micronucleus) alerts by ISS

@ EfmmEMERER N OFE D AR O BEAN 7 D FE P
FEDAAEDBEIN RO, FEDS ANED BIE DA B % 1

D T2 O EAR TR MERRBR DO BER R O EE L 21T -

Too WAE LToREIIET L LT BURFIAIT GHS 23 %877



AKX ADERIRY A b, SF6 4 (2024 4) 6 A
RNRINTEBNELEEZESDO THKT v RILEW

(PFAS) | DOFHMiE, E ZEEML AN - 7
J DAL R — A= D Ames D THRUMEE: |
W Y A R, OECD QSAR Toolbox (v. 4. 5) DEM:HERIN
ERRE S LT,

(fii B DB RE)

B 2 T2 EBRIIRIRA SR R B fm P % B
ROKRBERT BT, BRIES 25T L TEm T 5, 8
W OEE « BT Y72 > TiX, BB ORHICHIS &
& BITMBEBUE ISR L. SRR3R T T o
LHGE 72 & ERERICEE 0 28 LT D,

C. HFERER

[&E 1] FREIADEEHBRE R ¥ — A L 285

1) BRI A AW B A R s 2 O T Rt
(B, JHER)

O WERE ORE

FRAE 2 THF DAL PRAS (2B 3 2 #2512, QSAR T

DB ENAMNERT T 5] & TRISNDWES., in

silico RHR OREGIZ M e iSRRI E 2 B

\BIE LT, 70, B M e . AL .

TSR L B\ 0 S U D PRAS % FefBE e O kst kt

Gl (FD, 2B, BESNZ19WEDH B, 14

WEIZOWTIRAER O BEICET 2 ER /S 6T

WU (£ 2),

@ 2R OErtEomE

ARFEBRSEA T T S U745 PRAS D i K& AR,
K ONGHS KAy &3 2 1277 L=, LD50 AR TH - 7= 14
WYENZ OV AR O R ER 2 FhE L7 kSR, 3 e
1% LD50 7% 2000 mg/kg LA ETdH 0 . GHS X4y 5 124 E
e, YO 1L E T LD50 23 300 mg/kg 725 2000
mg/kg DEFAICH Y . GHS X4 4 lITHEENT-,

@ REKOWEISEE

SERRE & Hel UC. PFOA 330 mg/kg $¢5-#E. DFEMS
300 mg/kg $£5-#E. GenX (HFPO-DA). PFPMS. PFBA #:5-
HECHEBERKEOIIGEIN 2 Sl Fio, XL &
bl UC, MExHITE B O E 723053 PFOA 330 mg/kg
BeHEE. DFEMS 100, 300 mg/kg # 5%, GenX (HFPO-
DA) . PFOS. PFPMS. PFBA. HFBC. PFPeA 58 TH LN
72 —H4. PRMP 5 HEICB W CIE, A BB e
ENiz, EMEMIFEEORELRBEA 2, DFEMS 100,
300 mg/kg $% 5-#£. PFPMS. PFBA. PFHxA, 4-CBTF. PFPeA
BHGRECTHA LN, MxIEIREEOR B RN,
PFHEP, 2, 2-BPF, PFHC. 2, 5-BDF. PFHxA, 4-CBTF %5
HTAHALNTZ, £z, AERJHA 2 PFOA 330 mg/kg #%
H.3%. PFOS., PFPeA. PFHpA #EFETH BTz, FEXRIES
i E B DA BN, PFOA 330 mg/kg ¢ 5-#E. DFEMS
300 mg/kg ¥ 5-#E. GenX (HFPO-DA). PFHEP, 2, 2-BPF,
2,5-BDF. PFBA. PFHxA. 4-CBTF. HFBC. PFPo #5-#£T
P VT, et R E B O A 728 28 PROA 110, 330
mg/kg ¥E5-#E. DFEMS 300 mg/kg # 5-#£. PFBA. 4-CBTF
BEHTHLNT-,

@ JRELAR RS fRAT

kFHERE & el LT, Pl oD BB 82 5E oD A 3 72 40
73 PFOA 35, 110, 330 mg/kg ¥&5-#E. DFEMS 100, 300
mg/kg ¥&5-EE. GenX (HFPO-DA) . PFHEP, PFPMS. HxFGC.
2, 2-BPF. PFHC. 2, 5-BDF. PFMP. PFBA. PFHxA, 4-CBTF,
PFBS. HFBC, PFPeA #5#EDFt 16 ME CTH LN, F
7o HFlE o BARBESE O HE N AS DFEMS 100, 300 mg/kg £
53¢, HxFGC, PFBA & ERECTAH LNz, & 51T, Bhigo
PRANAE B 5E O A B 72 9N AS PFHEP, 2, 2-BPF, 2, 5-BDF ¢
HERETOR 3 WEH LN, E-BECBT52EHH
FEDI R OHENNAS 2, 2-BPF KX 2, 5-BDF & GHETH 5
e (M mEEESH),

® B=TMETIED AMEDHE

qPCR THUAG LI @n 73BT — & 2 BURHEIEAT R
MBI T VIZATI L, BAREIERT R DS AMED B
PEE T IFRMEDREZIT 72 (R 3), KET /L TIE, H
Bt 7 v MFEPAWEZ T, TotmowE %

k) &HET D, € ORER 19 WE T 3 ¥'E (PFOA,
DFEMS, 2, 5-BDF) 23f5tt: (BARTEMEATIES AWE) &)
E STz, LSO 16 WE IR REN: & HE S vz,

2. 4% PFAS ot 0wt (BURTEIERT RS AW B A 1
FRHITE)

ARERIZHI1TS
LD50 = g Survival ~ Oral GHS
BERMEE (mg/kg) (ﬁiﬁﬁjf:iqﬁil\f: rate (%) classification
58 (mg/kg))
PFOA 500-1000 330 6/6 (100)
GenX 1730 580+ 6/6 (100)
HFBC FH 300 6/6 (100) 4
PFHEP B 2000 5/6 (83) 5
PFPMS N 2000 4/6 (67) 5
HxFGC N 300 6/6 (100) 4
DFEMS ] 300 6/6 (100) 4
2,2-BPF ] 300 3/3 (100) 4
PFHC N 300 6/6 (100) 4
2,5-BDF | 300 6/6 (100) 4
PFMP ] 2000 6/6 (100) 5
PFBA ] 300 6/6 (100) 4
PFPeA | 300 6/6 (100) 4
PFHxA N 300 6/6 (100) 4
PFHpA N 300 6/6 (100) 4
4-CBTF 13,000 2000 6/6 (100)
PFBS 430 140 6/6 (100)
PFOS-K 154 50 6/6 (100)
PFPo ] 300 6/6 (100) 4
* LD50 O 1/3

©® BT AW BB E R HE O ERE R &

QSAR 12 & B FHIF5E S & oFEEE

AR EE VET R S AW R R S IR I E O ERE B &
QSAR 12X 2 THIFE R = s L2k R &2 FR 4 (2T,
QSAR CTEBFFEMIE D AMEN TR S Tz 8 WEHIZ OV T,
ARHEETIE 2 ' (DFEMS. 2, 5-BDF) 23fhhitk & ) E &
. R0 O 6 WEILENE & plE Sz, —J . QSAR T
BB IEEN AL TRIS N 3 W EIZ OV TR,
AR LT 1 9 (PFOA) D3BEME 7% 0 D 2 98 (PFHxA,
PFHpA) Mtk L ¥E Sz, ST, £ 7T 77—



MEEICOEEND 6 WHAKRDT 7 — MEEZFF2

V2 WEICOWT b RRE L7oRER. WL b AR A
Tt & HE S h,
7 3. 45 PPAS ORI RS AM: GEAREMETREN AWE
BRI HHE)
. EEHEFELNADE .
PFAS =23 *Jlii;-? DR QSART O FREHE
PFOA EStre:d 22} IEEEHBERNS AL
@rvops  IPREHE KatE ZOMOWET T—
HFBC T8 =353 BEEEERNAKE
PFHEP B =353 BEEEERNAY
PFPMS E [={:3 EEHEERELAE
HxFGC T8 =353 BEEEEERNAY
DFEMS X 2} BEEEREN AL
2,2-BPF T8 =353 BEEEERNAY
PFHC B =3¢ ERHEEED AL
2,5-BDF T8 ¢ BEEEERNAK
PFMP e =3 ZOHOHET 5— b
PFBA X [=3:4 ZTODWET 5 —
PFPeA FH =3¢ ZOHBOWET 5 —F
PFHxA E [={:3 IEEEHERN AL
PFHpA T8 =353 IEEEERA AL
4-CBTF EStre3:d =253 TL
PFBS FEnEE [=3:4 ZTODWET 5 —
PFOS-K FFilifEEE =3¢ ZL
PFPo 8 =354 ZTODOWET 5 —

4. BAREMEATRED AW EBREIIR A ORIER R & QSAR
(2 XD TR & OB

QSAR BEEEFRSAEREET L
FARE e TO¥HIRHER
BEBERLSAL 8 15 1% : 2 (DFEMS; 2,5-BDF)
(genotoxic carcinogenicity) (=33
FFREFERNS A 3 5% : 1 (PFOA)
(nongenotoxic carcinogenicity) B&1% : 2(PFHxA; PFHpA)
ZTDOT5— & 6 TARTEY
75— EEEL 2 TATRES

#% 5. PFOA &% (" DFEMS OHfeRiRER

BER BRESEBRESAETRETIL
(mg/kg) TOHEHR
PFOA 330 Bt
110 [-3:3
35 (=43
DFEMS 300 Btk
100 213
30 (=43

D HeRRER

PFOA J O} DFEMS D fm e tEATEE 23 AMEIZ DU T3
U 7= s ik BR OFE A4 3% 512”97, PFOA 1Z9 & (110
mg/kg) MOMEAE (35 mg/kg) Tiﬁ“%fa‘bokﬁi‘
= & (330 mg/kg) TIXHMEA HERR S 4u7=, —J7 . DFEMS
IIEAE (300 mg/kg) KON HE (100 mg/kg) 2BV
T, BtEE R LT,

2) FIEBEEMEATFE N
(BA. FERD)
18] B o FEER A R ICDFEMS# 5-FF I W TR ik R 2%
RRIZ2DL & 7e o 7o 7o 2B BIZRD B L CEREIT- T2,

AVE IR R TE 2 RO T R

PFOAS 5-HEZ N T, i BREEIZ L A~ R EEH Nl e )
DR B, BEERRIIIAEERREMD 2807 (&
6) , F7=. PFOAFHEEICERBW TIIATIEOFASRT E RN,
GenX$& H-EEIZ B TIEATFIR O Ma st Je OVFE o B 503 %f R
B~ FE R ME R Lz (586)

2161 H D2 H B & TIZPFHxAE 5HEIZ RV T, 3PEAETS L
7o72®, 10072550 mg/kg~HR/EZ W LT, £70.
PRMP#% 5-BEIZ 3\ TBHAA2IE R #4212 208 & CAFEDMK
T L=, RBRAE ik Lz, OB OV I R
BH#ZIT, BREIRm LT,

PFHEP# G-HEIZ N T, 6 BREFIZ b~ AR B 4 i
MRS, KB ITE BRI EED 23807

(7) . F7z. DFEMSHEH-# K UPFHEPH: H5-HEIZ 3T
VAT O Hasck Ko O B R0 b e R IC LN &
RN ERD T (R

#6. FEBAREMATRE S AWEREHRHIEICS T 2 FRELD
FFEA, H60E - oK (1151 F BUER)
Body weight Liver Food Water
Treatment  No. of rat (9) Absolute (g) Relative (%) consumption  consumption
Control 6 3788+ 248 142+20 3704 21.7+25 429+ 11.0
PFOA 6 3075+ 19.7 ™™ 17.7 +2.3* 57 £0.4™ 187+15 334+ 42
GenX 4 359.8 + 18.3 23.0+0.5" 6.4+04™ 223+31 415+ 9.2
HxFGC 3 3718 7.0 13.8+17 3704 213+16 436+ 9.1
DFEMS 2 373.0+ 26.2 159+1.8 43%02 222+40 420+ 9.8
*,** P<0.05 and 0.001 vs Control, respectively
K1, FEBREMATRE S AWEREHRHIECS T 2 FRELD
JTER, B - JokE QEHRE)
Body weight Liver Food Water
Treatment  No. of rat (9) Absolute (g) Relative (%) _ consumption  consumption
Control 6 4224 + 21.3 158+16 37+0.2 24713 442 £ 21
DFEMS 5 423.1 + 28.0 18.7£2.3* 44103 24621 445 £ 97
PFHEP 5 3625+ 253 * 20.6+1.2"™ 57+04™ 21.2+20" 56.3 + 7.4
PFHxA 3 4129+ 48 152+ 0.6 3.7+0.1 25.0+25 39.2 £ 4.0

*,**, *** P<0.05,0.01 and 0.001 vs Control, respectively

IR AT ek i) v n R O ek 2 N
T, PROAPE 51 ) ONGenX B H-EEIZ 38\ C/NEE HRLLPE T
NRRE A & A ERPEA L ASFAE U L BOEPE L TR oD B
xR (K1) , £72, DFEMS?Q%L%&:}SI/\“C&;’R 7
U L JE BHO BT O 2 « BEAE/N B SL > Tz (K]
1) . —J7. HxFGCEGRETIE, XHREEE DENIT- &V
Lo i- (K1) .

1El B OFEBERIZE W

Cbh;rc;l ‘P:FOA _— GenX ’ HxFGC ' 'D‘FE’ivi's'{-z"
X1, FEBEEEFRES AWEEBRHEEZ O REhces
57y MNFME#EE R OER)

2 [FHOFEBRIZIBW TS, DFEMS #5828V TIE
INEEHLOMAE R AR DM - BESE S H S - T (K 2),
¥ 7~ . PFHEP ¥ 5-8E K% OV PEMP B 5-8ElCBWT 7Y Vo
B BH C O R HERRAE K23 F/E L, PFHEP £ G5BTl s 6

VTR O RERCR A ER RO bz (X 2), —
ji\ PFHXA ¥ 5-8ETIE, BEGREE OENIT - E D Ligh
7= (¥ 2),



Control DFEMS PFHEP PFMP PFHxA

2. FEEIREEIEITIED A E R ﬂ;ﬁ*ﬁﬂj{i%ﬁ%b Ve RREHS
J57 v MG 2 EOER)

PLED X 50T, JITFHE e BEH e B2 58 o A 35 72 B N 78
Wm‘mw&Pmm&ﬁﬁfﬁ%htoit\%mﬁﬁ
BTl 77U CEEE PR ORFIRR O 28 - BE5E & TR
focal necrosis% . HxFGCEEEGRETIL. Wb 5
focal necrosisH & HiL7=, —J7. PFOA, GenX (HFPO-DA) .
DFEMST& 5-HE T, /INEAFLOLMEFAIIEIE K232 H 7=,

Rl DU TU, PRHEP $¢ 5.8 CUTAL IR AR O 4
EYEEYEREE & BT, —ED T v b CIEFAIRAIE A
FIE LTz, — 0 RERERFEIRIC OV Tid, W oOREC
%%fﬂﬁ%h@motJh_owT — | Z R

RN R HL S T3, &ﬁﬁ%QMKﬁm
2L< g il ' NP5 G- 1% 0D A BRI D R SE AT L & HESR
SNz, FDOMDNEZFT DOV TIEL, — 4B TRIEAM IR E
BRRLND EOOEFEMNT, HEWEICERT S &
EZONDETA LN T,

KGR BIT 28 ETHET — X IZOW T, fHE

FOIEB LB AMERBET VICATI L, FE
BARTEVERFIE 0N AE D B & 72 13 O E 24T - 7=
FEFL. PFOA M QN GenX |34 7 /L TR & HIE S 4,
HxFGC, DFEMS. PFHEP }% UF PFHxA [ZFatE & fliE Sin7-
(£ 8), F7=. WA ET MIZBWTH REORE
BRE LT, B2, PFOA KR GenX 1Z. PPARa 721 T
2, BEFEOETNMIIEBOVTHBMEE R L (B
8),

PFOAIZ DN T, PPAR o 53T L D DS A Tt &
NTNWbH7ed, ZOBGETRIALERFLIZEZ A,
PPAR o @ FIEIZMET D EME SN TWDHEMLE T
Cypdal (b BFCYP4All; —~ 17 ACypdal0) &k OAcox1 D3
BlEAZMER LT, £70. [AERDOIBL A% GenXIZIB W
THdiz,

8. IEBUnmIEATIEN AW E T T L ORER

PFOA + — + +
GenX +

HxFGC — — - —
DFEMS — — — —
PFHEP — — — —
PFHxA — — — —

[R7E 2] DNA FHIMEDOERANT KR OER L T X F %
—ENTIC L D287 v RILEHDRENAEFEREE (F
%)

(O DNA fHHINMAR D HEFE A FRAT

BEE TIZ, Zh 5 PFAS #HER OB S5 1L7-SD 5

v Mg (N=114) oW T 7=/ —/L« Z ookl
BEITE D DNA 2RI L7z WEho3 7 b 100
pg LB DNA 23 C& TR Y, LIBEO DNA 7 X 7 b
— LT 2T D DIt E&EThH D, BRITLD
DNA DiE{bE 7 4 V2 =255 LC-MS 4oHT DO RTALER ¢
BT LTED LC-HRAM OEETF = » 7 70 EA5E T Hk
WEIZZ NS TS EBRET D FETH D,

Ames test_PFPMS (-S9 mix)
60 -
50 A
40 -
30
20

=—%&

#RERAN
!

0 5 10 15 20 25

—~—TA1535 —YG7108 KL/plate

3. ARHHTEMEALRIEFAE T CTOPFPMS DL S

@ T v Ak DNAMEEBESR RIEE Z VT2 Ames 30k
PFOA, PEPMS DRl % 2k L 7= f& 5. PFPMS T, U
TEYEAL R IEAEAE FIZIB U TTALS3E CIE A B2 R S
7R 1o, YGT108 TIXH BRI DD, IREERTHR D2
BEUEOEIRER an = —HPRBEINTZ LD,
ERIFMIIBETH D EHE L (K3) . &6, &
D 2 FRIE M o 58 EE & B M xF B O FMethyl-W
nitrosourea (MNU) & Fbifls U C A7z, Z DFEF MNUD 1 mg
B0 OEIRER a0 =—1381, 184 THDHDITHI L
T, PFPMSD1 mgdh 7o W O RAER 2 v =—HAFHE T
AHE21.2THoT- (K4) , 2D & 56 PFPMSIZYGT108

Z T AmesiRER TIXBEME & 72 A0, F O FFEM
OFREITITHNE O EHERI Sz,
MNU_-S9 mix

ﬁ 6000

I 5000

1 I 4000

u 3000

mr';( 2000

1000
% S S A A

——TA1535 —+-YG7108 ng/plate

MNU 1mgH=VDERERIO——%;81,184
[X]4. MNUGTA1535/YG71081Z5%f7 5 25 B ME S Bt 5

—J7. PFOAIZ RS U IS HAE B G B S e WG
TEMHALRIFE/FIEFET T, HED ER%10 mg/plate
ifﬁﬁé’é‘fﬁﬁﬁ ERER 2 S L7223, W um
IEE&U\*#F—F IBWTHEIRAER 2 v =—5DHEin
RO ENT, REMET TOAnesiRERIZIS 1T 5 2 BJR



PEITEMETH D & fIE LTz, BifE, DFEMS, 2, 5-BDFDZE
HIFMEZBRICOWTIZFEARICHET Th 5,

[#RRE 3] in silico FHEFRDHEN & BREE (IaA)
O HERSYE DTS L BEMHOHRE

AR TPFAS E LTY A MEESNTWAHED Y X
F (Master List of PFAS Substances) (Z1Z. 12039 &
B O PFAS BMB#i ST\ b, F72, OECD DEFEIZ L D
PFAS (/b7al 28 1 DO — T )v4a 7L L5y %
ELWE) 1 XAT29ME D D, ARUFZECITEREE 1 L UGE
B2 CHEE LN OREAHED DO, ATORHE
Mo, WWIENZ AR 70 EEEBRO FATRIREME 2 B [ET D
ERHBHEEZT-, LN - 7T, ToxCast Chemical
Inventory @ 430 ¥/E = AMITOFREN R E L GEE
L7,

© BEMOEEELMEOHESL 71—k

OECD @ QSAR Toolbox Z W T OFG {2k 7 T 2%
Vo T aATo - FER, 148 Y D7 T AN KT,
7T AGFERE R, BRI AN, (@B EE R &K
FED AANERBR DOBEA R OFKHL | 24T - 7=k, REEM &
L7z 430 MELISOF#E 7 v F LA B R
DFERNGF Oz, WEREIC L 2FETRIOZ DI
HiRpERTHDLEEZ BN, REMITBMT
HIETY A NMTEEDTZ, £l BMEIZONTH,
TN—T &7 o= FER. PFOA 7 v—7 (24 WE) .
PFOS 7' /L—7 (16 &) . GenX 7' /v—7 (12 W) 7%
EUTFEFEH SN TWA PRAS MEN S EEN TS
VMR TE T,

@ AH=AANGLTT 77— Ma#

Carcinogenicity (genotox and nongenotox) alerts
by ISSICL DT, 108 WEIZENAMD T T —
FMEENED BT, WL ODDORBAMET 77— i,
A7 v BILEMRA ORIETIER <, FlAiE= ¥
VIR EDOEH SIS LS LD Th oD TERL %
AL, 7vEEA G T ARENAMLET T
— ke LTIX, UTO6 77—t v kLT,

« Trichloro (or fluoro) ethylene and Tetrachloro
(or fluoro) ethylene (FEE{mEEMH)
(Poly) Halogenated Cycloalkanes (FEE(mFRIE)
« Perfluorooctanoic acid (PFOA) (GE&E{zzfE)
« Acyl halides (E{=zEifd)
« Monohaloalkene (Ei&FEM)
« Aliphatic halogens (E{mzifd)

—7J7. Oncologic Primary Classification TlZ. 331
WVE DN AMEIZBE S 57 T AZEIS ., T VB
BEtena S U ACETARMBAMET T — FE LT,
LFo2T7 77—y MLT,

+ Halogenated Linear Aliphatic Hydrocarbone Type
Compounds

+ Alpha— and beta-Haloether Reactive Functional
Groups

INHDOT T — MERORRITRE 1 LO#HE 2 ©
WeBRE OIREITEA STz, £ ABREICBIT %5
LZIZHIEH L7 (IR oG EEL S ),

@ E=FEMERRER M O A ANERRER O BEEN 7 oo 2L

B 7 v FLAEWIZ oW Clin et o BEEn 7 2 I E
L7z & Z A KT0E 22V T Anesitkii 25 T e {in it
AHEROFERNG BTz, 3S8EIZOWTIE, HRAINIER
L7 REM D430 I &G N TV o 7203, A%
Gl UGB LT, FRIC, ENLEE SR EAEMFIEHT
DY AZe T DR = A=Y
(https://www. nihs. go. jp/dgm/amesqgsar. html) 7> 52
FIN T DAmesD TBRWEEME] WE DU A hOHIZ,
1TEDOEE T v FILEMREENRTEBY, TDo5H
ISV ISR OREMICITE T T\ ido 72,

A E T, EWE OBEEMEE RO % TR
R, B, REICU ST, QDI T AXY T D
MREZBEZBIC LN R L7 V—FI2E S TR0
WETH-TH, BEIZEND & Bbh2WEIZ SN T
I, FUEREEZFFOWE L L TE LD THRIET S,

29 K 5% 1012 PFOA & TRPFOS & Z O FELIY)E D Ames
R - 2 Ay T A KOS ANEDORE R % R H
(FNE) (2R LTz, RI0LABEO W E I DV T ANE
WOV TDIFRD B o oG 6 OAHFEI R Lz, 728,
TS DOBIBFEMERRE D A OFHARE RIS O 4
(R 72 B 2 S D de = DI SIS ER L 72 D TH
. FHERBERLY —HS—OBEELTCAANLELDT
TR WEE AL 5,

%9, HARVE (PROASELINED BB - J628 Atk
B

Ames i | = Ay | BN
NAME CASRN Z.
B B | EER
Trifluoroa
cetic acid 76-05-1 fax 30 no data
ata
(C1)
Perfluorob
utanoic o0 N no
acid 375-22-4 | e data no data
(c4)
Perfluoroh
exanoic VTN
acid s07-24-4 | Btk | pare | el Ak
. 7L
(C6 :
PFHxA)
3,5, 6—
Trichlorop
erfluorohe | 2106-54— | . . no
canoic 9 [ data no data
acid
(ce) &
Perfluoroh
eptanoic Cor N no
acid 375-85-9 | [ data no data
(1))
FEEREN
Perfluoroo A« BER
ctanoic e N By A/
ooid 335-67-1 | P&tk [ 1 T .
(c8) Fi - 2.
DA
3,b,7,8- 2923-68- | ., no
Tetrachlor | 4 et data no data




operfluoro
octanoic 2H-
acid Perfluoro- | 920-66-1 Bk
(C8) &% 2-propanol
Perfluoron
22?3010 375-95-1 | &tk Rt no data Fluorotelo
(€9) mer 647-42-7 Al
Perfluorod alcohol
Zg?gow 335-76-2 | fatk SZta no data 6:2
(C10) Fluorotelo
Perfluorou -
. _ _ _ _ é“
zgiganolc 2058 94 o o o data aleohol 678-39-7 e
(c11) 8:2%
Perfluorod
i Fl tel
Zg‘;ganom 307-55-1 | fatd &t | no data o oreee
(C12) alcohol 865-86-1 2t
Perfluorot 10:2
fzrzgﬁgam 376-06-7 | [tk SZ ., no data
(C14) *FED AAEDTRD HIZ2 0
Perfluoroh
exadecanoi | 67905- Y Y F12. 7 AL AIT F =)L D Ames
¢ acid 19-5 o S| no data
(C16) NAME CASRN e Ames R
Perfluoroo Methanes
e |10 [ e | no data Flsoride
335-05-7 RN
(C18) »
trifluor
#10. A7 3 U (PFOS HELE) OB\ISTENE « &3 AME o— (C1)
NS 1, 1,22,
= N 2-
= R ;3 J]
NAME CASRN /%ges A ;é > b ?‘ig&’}“ P pentaflu
: G A oroethan | 354-87-0 S BB
Trlfiﬁo esulfony
Tometha _ 1fluorid
ngsulfgd }3?2 =X no data no data e(CZ?
nic aci
(c1) Perfluor ==
Pegfiuo 375-73— obutanes —+ .
ro 111 an 5,/29420 o " =0 B ulfonyl 375-72-4 :: =3
esulfon ~49-3 (K e e fluoride
i? ?cid 1) (c4) Bl
C4
Perfluo ES L Porfl -
rohexan b ; Bk 7e L ertiuor n
esulfon | 355-46- it (i /b RES ooctanes -
io moid |1 no data r#gzkgﬁ o2 0 A ulfonyl | 307-35-7 : =i
(c6 . AR (%@)MK ﬁég;rlde -
PFHxS 15 N
Potassi
um _ . .
perfluo 9705 F. Bk #13. T=—F )L « HILAREE (GenX) DAmeszRERFL SR
rooctan | 5o"o = no data B, FLIR Ames =
esul fon FEDS A NAME CASRN B
t 5
8(88) gerflﬁoio—
Perfluo N R —methyl-
rooctan i y7q5 EIHE?%;E?; o 1325271376 et
esulfon | 5077 2 [ T — oz oxahexanoi | 62037-80-3% =
. d -
ic aci =) ¢ acid
(c8) (GenX)

F11. T 2—/)L® Ames RBfE R

NAME

CASRN

i

Ames FRBR




4, 8-Dioxa—

3H- —+
perfluoron | 919005-14-4 ‘
958445-44-8 §%¥L??e(

onanoic
acid

1

3, 4-dichloro—
2,2,3,4,4-
pentafluorobut

yricacidfluori
de

678-06-8

c—tF

Cl—t—F

Gz
[y

NS Ao HPIES A

Fl4. 77V L— K/ AFX 7Y L— FOAnesikBfE R

16, HIVAR R AT )LD Ames RER L 5

NAME CASRN M

Ames

R

NAME

CASRN

i

Ames &

2_

(Perfluorohexyl)

ethyl

methacrylate
(Ce)

2144-53-8

1

bis[2,3, 3, 3-
tetrafluoro—2-
(trifluorometh
y1) propanoicac
id]octafluorob
utane—1, 4—
diylester

NO_CAS

g

TR B
P

1H, 1H, 5H-
Perfluoropentyl 355-93-1

methacrylate

P

1H, 1H, 2H, 2H-
perfluorooctyl 17527-29-6

acrylate

1

2,3,3,3
tetrafluoro—2-
(heptafluoropr
0poxy) propanoi
cacid2 (trifluo
romethyl) hexaf
luoropropylest
er

NO_CAS

TR B

2_
chloroacrylicaci
d3, 3,4,4,5,5,6,6 | 701909-41-
, 6- 3
nonafluorohexyle

;
?zg
w}j%%%
i
e

ster

Gz
[y

#15. 7 v{bT 2L D AmesiRER S R

NAME CASRN

Ames

R

2-(3, 4~
dichloro—
1,1,2,2,3,4,4-
heptafluorobut
oxy) ~
2,3, 3, 3tetrafl
uoropropionica
cidfluoride

NO_CAS

Gz
[y

bis(3-
chloropropanoi
cacid)3, 3 -
[[2,2-bis[[3~
(3-
chloropropanoy
loxy)1, 1,2, 2-
tetrafluoropro
poxy]difluorom
ethyl]-

1, 1, 3, 3tetrafl
uoropropane—
1,3-
diyl]dioxylbis
2,2,3,3-
tetrafluoropro

pyl) ester

NO_CAS

TR B
P

KIT. TARANTA R BHRED) Onesitihil R

2_
(trifluorometh
y1)-2,3,3, 3~
tetrafluoropro
pionicacidfluo
ride

677-84-9 F

Gz
Bot

2,3,3,3-

tetrafluoro—2-
[1,1,2,2-

tetrafluoro— :
2 (fluorosulfon 4089-57-0 ° F'/%S%/
y1) ethoxy]prop T
ionicacidfluor °
ide

Gz
Bot

NAME CASRN s Ames 34
BR
Perfluoro—
b3 335-27-3 o
dimethylcy
clohexane
-

—_—F
Nonafluoro -
-1- 423-39-2 o
iodobutane 1

F—ot—F




Pentafluor

T —_—TF U e
Perfluoroo | 307 344 T b oiodoethan | 354-64-3 B\ B
ctane [
-+ e F——F
T F
1H- ::i F18. T IV D AmesiRER TG F
——F A ] g N
Perfluoroh | 355-37-3 I G NAME CASRN s Ames 7R
exane BR
i 1, 6-
Divinylper a1 o
Perfluoro- fluorohexa 1800-915 2tk
1,2~ _0’— 29" ne
dimethylcy 306-98-9 afk
clohexane
F (Perfluoro
Porfluoro- | butyl)ethe | 19430-93-4 S
L4 375-50-8 1 G -
diiodobuta N =
ne 1
: #19. EFLLASNChAmesikBRO TRV BHED
(Perfluoro _ NAME CASRN . /%ges =S
. .
80793-17-5 . . (G ; -
hexyl) etha ) . Pk Perfluorop >_<
ne T ropyl 1623-05-8 X AL
e trifluorov : ‘ [
N inyl ether }
2H, 3H- } 2,2,2- : +
Perfluorop | 138495-42-8 ™ - e Trifluoroe e o=i=o TR BB
6226-25-1 o
entane -1 thyl i
— triflate
F
trifluorom
. \ [E
. NV ethylhypof | 373-91-1 F+F ?i” &
Perfluoroi 955044 ) ) ok luorite S
sohexane . L F
3,3, 3- i
5 o _ o 5
1H, 1H, 2H- o trifluorop | 661-54-1 HCTFF vE
; ropyne
Perfluoroc 15290-77—4 . ﬁ/ ok F
yclopentan ‘
© F 2,2,3,3- " :
, 2,3, \ K2
' tetrafluor | 765-63-9 F ?‘ib i
1, 6— ] ooxetane .
' ' o
Diiod f
iiodoper 475-80-4 o
luorohexan
e T D. B£&
i [FRE1] FRIADEESRER ¥ — A2 K58
O B MERTH D AW E R S 2 - T2 iRET
. . : ) PFOA, DFEMS } X 2, 5-BDF AN iEfmmetfiT 3678 A MEL
Trifluorol | g1\ g7.g | F e B Th D LHESNI-, £7-. PFOA L ONDFEMS D57
odomethane [
F

10

PERTIE DS AUMEC I BEARBAME 3 fERE S vz, L L. PFOA
(TR B CIIRR T IEAT R 2 A E &HE Sz i

N

A E CREHETERAME LHESNTEZ &b,



ZOBIREEDE G- BIKF T D AR RIB ST,
A1, 2, 5-BDF IO W CIH ERUGH M 2 & -1
A EH L CHEERICOWTRAET ANERD S, F
7. DFEMS KO 2, 5-BDF % QSAR T & i@ mmEs 23 Atk
NPHEINTW=Z s, Bt NAEEZ S
9% PRAS (Z ISR 2 A9 D ATREME DSV RIB STz,
Ltk S HICHEEHUWME 2 BN L TR Eick

0. BASTENED AT AW OREEN R A B S
WZTDMERH D,

SMER O BMEICRET A IERA 2D 14 E TR
GHS X453 4 E£721E 5 124 L., K7 3 LA MICEasiu
HFEMINEENTWRNWT LRS-, FHEHL
RIS OFE R, SRRH L2 19MED 5> H 16 WE T
FFHE R AR B AE 23T L, HEE G2 K 5 Bl s
BT Al LTI CH D Z iR Sz, —
J7. PFHEP, 2, 2-BPF K TR 2, 5-BDF ClILB g TR i
AR, —8D PFAS IZHOWTIEREEL S| & 2§
T EDBMER SN, LEDORERNG, PFAS 12X B AN
FEN B 2 T2 lEas & U O O3 CRHig ¢
BHD T EDHER S LT,

© IEBEEEMERTIE N AW IR L2 O 7o

AEL R AE & L TPFOAK UGenX 3 [FlE T X 7-,
BFIZPFOAIZ DWW TR, BORAMRBRICLIY 7 R TO
JFRNDAERRESNTEY, KETVIZBWTHE
P& SR = L IIARE T L OENEREZIC EE
EREEZ D, MZ T PPARe THE SN LS T D%
B EF 2R L, R OIEHACD TR N A E 5T
HHEEBENTDHERNIE SN2, £72. GenXi, PFOA L
R DI T RIENRETT VIS L RN G LN
Z EMD, PFOA L [F UHERF CONFR N AMENHEE S
Do
28 HR#EEIZ X W —E3D PFAS TIIITFIRC B o &
BN AR5 . LRI b B S 7 S ligss ~D
BEE 2 HERR S U, EARFREIT I8 2 AW BB S R s |
LIAREIT, RTINS 72 2 e B A 52 ) 5 idies
T D AREMEDHER TX 72,

[ 2] DNA fHIMEDMERIENT R OER Y TR F ¥
—fENTIC X D2EH T » RILBEH D FH AR
BIAEE TIT.PFAS ZHAEIRE O 5- L 7= SD 7 » b ATl
IZOWT DNA AfiH L, WEEno$ o 7 asnb s DNA
T X7 N — NN A E Y D DI 4372 E D DNA 23
HCETERY LC-HRAMM DEET = v 7 72 ENFE T HFE
WEIZZNOH TNV 2GS 5 TETH D,
—J7. %< @ PRAS 13F OERFMEICBET 2 EHNAAR
+5Th D, MARSHBFTEE DO OREIEEM B X
AIEMWIC LB L DNA DT A EN L CERFM: %
FHIT D AREMED & 5 PEAS AN OOMEET B & D 2
L7 57-DT, T AL DNA DIEEEESE (MGMT) KI8
K (YGT108) % FHV 7= Ames #RBRIZ XL 0 . PFOA, PFPMS @
IR BE DRER A Fh LTz, = DOFEHE. PFOA 1TAS
TR T A EREMIIERETHD EHE LT, —J7.
PFPMS Tl RENEMALRIEFTE FIZH W\ T TAL535 T
IIE RGN Z IR S22 o 723, YGT108 CTIEZR B FE T
BT o % & T LT~ YGT108 1 MGMT 23R L TV %

11

72 . P-methyl-dG 72 £ @ DNA A DEE 23 T 37,
TN AEANTE LTRSS E R D EETH S,

L2 L72A3 5, PFOA B ONPFPMS (22W T, ik
23 A8 OB IR A X BB I, =h e
FUBGHE R OEPEDRE R D35 Bz dlzxt L, MGMT K18
KR YG7108 Z U /= Ames iBR i, WilczhEnfait:
BEOGIEE WS B A ERNE LN, ZDXH7% in
vitro e ON in vivo REBRAE RO IEBEIZOWTIL, FHE
RO T L3 )Lk DNA 618 EE SR OFREIRI A & Te
B OER &2 EEST HLEND D, 5%, L0267
PFAS % 5%t5 & LT IR R B0 > @AY 72 el it 2 1 6
HULENRHDH EEZ BN,

[#RRE 3] in silico #HfliR DWESL & HREE
O MENBHE D EFE E REMORE

RKFEOREMN L L TEFE LT ToxCast Chemical
Inventory @ 430 W& HAR#E 1 K OGEE 2 O
BHaBRE LTAMR, e s a¥ 7 v B Lamo
REBER A2 EN R0 T, BEMOBRTEILREL
TholcbBEZ b, —FH. QDIEEEIT S T FE SR,
430 WE LA OBAR TG @AM DAL T2 REER &
RS, ZENOOFERBIEHL TV MLERH D &
Ez bz,

© HEMOEEELMEORESL 71—k
RS S I — b 21T o T2 R, Bis
FEEOBEREEEFHICEHE LT o, ATV
—1I@DOBELETIHE 1| LOHE 2 OfER %2 igd 5
BRICESL o T, A% BEITHERPEB I N T o 7ERIC
H TN =TI B AT DRI D LB 2
b5ND,

@ AH=AAUGELT=T 77— MR

PE | GEEE TR A E B E R HER) I LY,
3 ¥ (PFOA, DFEMS. 2, 5-BDF) 2S@{mm T30 A
B EHIE SN OV TL QSAR Toolbox (U #E D BE
HDAN=ALERE LEDETERELETTo, Th
PABE D A J1 = X 2% 79 [X13 QSAR Toolbox 725 D5 H
Thd, 2B, E 1 OWEBRWE & RKREEOWES
FRO%E IS K O E OBEFRIZEE 20 1287,

F9° DFEMS I%. QSAR Toolbox @ Carcinogenicity
(genotox and nongenotox) alerts by ISSIZL 5 &,
lAlkyl (C<5) or benzyl ester of sulphonic or
phosphonic acid (Genotox)| &9 EEEMFENAWY
BELToOT7 7—MEEZAT D, Ll @1 T
I%. DFEMS OFELEEME CRILT 7— MEEZ2H T 5
3H, 3H-Perfluoropropyl triflate (PFPMS) TiZfatt
(BIamtERB N AMEIZZY L) ORENELR
TWo, ZO7 7 — MESEIXT VXD 5 KD A
T FX— M X DBIEFEERP AT 5D T,
methyl methanesulfonate (IARC : 2A) 72 LlcfiFE I
N2 VT 7y aiidhd 7 —AFNTT = U IBER,
isopropyl methanesulfonate & Y  2-butyl
methanesulfonate 72 EIZRFESNDBSN1I Y T 7 v a v
IZE D 06-T VXTI T = DRERF LTINS,



#20. FE 1 OPBRME Y A K
R 1 OMEATR | AREFOW | ISR CAS, NO
B
Perfluorooctanoi | Perfluoroocta | PFOA 335-67-
c acid noic acid 1
Undecafluoro—2-— Perfluoro—2- GenX 13252-
methyl-3— methyl-3— (HFPO- 13-6
oxahexanoic acid | oxahexanoic DA)
acid
Heptafluorobutyr | Heptafluorobu | HFBC 375-16—
yl chloride tyryl 6
Chloride
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Guiyu Qiu, Min Gi, Shugo Suzuki, Masaki
Fujioka, Anna akehashi, Arpamas

Role of Oncomodulin in N-

achiraarunwong, Ikue Noura, Runjie Guo,
Hideki Wanibuchi. A novel support vector
machine-based one—day, single—dose
prediction model of genotoxic
hepatocarcinogenicity in rats. —&. & 41 [A]
A AR EMIR BT L OVFIE S 2025 42 1
H 30-31 H

PHARE, SR L, I B, BT T, S
. KA AR R R N 3 W L2 38 1T S brain

abundant membrane attached signal protein 1
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achiraarunwong, Runjie Guo, Guiyu Giu, Yuji
Oishi, Hideki Wanibuchi. Lack of
carcinogenicity of diphenylarsinic acid in f1

rats following maternal exposure from pre-
mating to lactation. =&, & 41 [A] H AFEMIR
e R OVAT R & 2025 421 H 30-31 H
Arpamas achiraarunwong, Masaki Fujioka, Guiyu
Qiu, Runjie Guo, Shugo Suzuki, Ikue Noura,
Anna akehashi, Hideki Wanibuchi, Min Gi.
Hepatotoxicity of per—- and polyfluoroalkyl
substances on immortalized human hepatocytes
=L E AL 8] BRSSOV 2
202541 H 30-31 H
PHARE, SR L, I B BT T, S
. KA A e R N 3 W L2 38 1T D brain
abundant membrane attached signal protein 1
(BASP1) f&HEl. =5, 41 [0l B ARz
R M OFITES, 2025 421 A 30-31 H
BT 2 BaARE L, T B HARAE, BRAEEE, Arpamas
achiraarunwong, RN IEE. BHE. S v
MRIMEYEFEEEICB T 2~ — P —& LT
PRDX3 DFHT K OV AKSIFARIN. =B, &5 41 1]
H AR PSR R OVEIES, 202541 A
30-31 H
Runjie Guo, Min Gi,
Shugo Suzuki, Masaki Fujioka, Guiyu Qiu, Anna
akehashi, Hideki Wanibuchi. Oncomodulin is a
novel early of urinary bladder
carcinogenesis in rats. =[5, & 41 [0 B AREM
B MOV 2, 2025 42 1 H 30-31 H
BARB ., BIE. B IE=S . Vachiraarunwong
Arpamas, BA7 >, fEIEHE. & MEATHE~ 7 A
Z W7~ 4,4 -methylenebis(2-chloroaniline)
D MTHIRETOREH & BRI D ANEDORGE. K
HEL 2024 4R B SCE R A A s I ZE S A
GEARFRIVRL e T T VB SR T 7 v b7
F—I RIEER S, 202542 A 12-13 H
FHEQIE. DNA ARG % - BUE - Rk,
WO, B 6 4E A ARREEAERITT ) LNl
VIRY A, 202446 A1 H
Yukari Totsuka. New horizons of DNA adductome

Arpamas achiraarunwong,

marker

for exploring environmental causes of cancer.

FLNR. 5 42 EFLIREIBR NS A S R T 7 I, 2024 4

6 H6-8H
Yukari Totsuka. Landscape of mutational
signatures observed in laboratory animal

tumors induced by various carcinogens. ILAD.
The 8th JCA-AACR Special Joint Conference.
2024 # 6 H 28-30 H
PGP /INEHESE . LR INERE.
Genotoxicity induced in mice lungs by
exposure to heated tobacco

e, 5 83 Al H AR A2 IR R
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2024429 A 19-21 H

FEWIME. DNA A D HEREIfRNT &2 F 7258
NAEKRBIONA =X L0, WK, 7 oF
TA DU TR R T A 2024 410 A 25-26
H

FHOIME, BREEEIKIZ X 5 DNA ik & 7 7 4
BRNZ— G L LR NAVEROER.
Web PRfE, BRET S/ I 7 AMF%ES (EEG) 2024
KE2y PRI A, 20244511 A9 H
FREPANE.  DNA FHIMARMEAT 2 5l & U 723805 v
BERB LA D= X L0, &, 5647 B A AR
DFEMTEFS, 2024411 A 27-29 A
FBOME. A A FERi- s i i
EOBFE. L, 55 85 [a] MMS KD EBIE . 2024 4
12 A6 H
FRMB, A7 sFREINT-. I, FREEEE,
ERBTZE, LT NEAZ R o B O AR
BIZE D~ U AMICHE SN D EEENE ML,
%53 Bl HARBREA RIS ) A5, 2024 12 A
7-8 H

FEOME, KHHET, g kit —7r =
VY —IC L VEREERA L b MRS A OBERAEARHA
T 5. [, %53 [ HARBREA RS ) NFEa,
2024 /£ 12 A 7-8 H

F SR PR, KEBPE 1 FEONE. <
T ANFEA NV ) A REHNTZT R A N
~7 U T VOl L, 5 53 B B ARBRERA
HBIFAF ) LA 2024 12 H 7-8 A

T IEH, Asmaa Elzawahry, 7K HHE7- INEE
PR, SoRJE L, BEUsERg, REFERL, S E9
H, N—=Fu VEHBREEROER S T X TF ¥
— DM, R, 553 (A A ABREZ RS ) L5
2. 2024412 A 7-8 H

TS, e, PBOME. “BRGERT
S UNTBIT DR AT MVARNT. [, 5 53 [A]
AARBRELRIF T ) L$E 2024412 A 7-8 A
FHOME. ~ v A EFEHEBHRA VT A R
WAL E OB, &, 1459
AARSE 2 202553 H27-29H

EIRTRAN, BEMIE S, Mg, EREE. A
TIRFRINT-, NEEFE - FROIE. < v A
HRAINH I A R Z T8 w3 BRE o B 3.
fEhE, H145MFEa H AR 2 20254E3 H27-29 H
PEERVE T, TARY, ZEERAE, SRS, K
T, RNE LD, =iz, MK, FHO
JNE, NEEZE—. HEIE—. TERITERT I I
B B BEFEREN. f&E, 5514545 AR
202543 H 27-29H

AIEEL. EFHEs, Exf, INgEE—. PuBliE
— FBROME. TAa—LRENRMICBITS RS
AN=T X7 NDORR L EEFIEA T = X L DfiE
B, fah, 5514542 A AR 202543 H 27-29
H

FLE B, Ve HESE, BRR. 8RB L, e
B, Jiri ZAVADIL, JEFIEF, FHEDINE. E
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42.

43.

RTAN=T &7 NEFR. fE, 1455 AR
T 2025423 A 27-29H

FHBE, FRAM—, EH&ET HET. B5E
W, ANIAET, R —, RAERT. U=
=ULT XV RDT v b ERHWTZ0 H R R
A& Gmrakir. i, 55510 B ARFEM ST
L 20244ETH3-5H

BB 7. FTHEBE., IS, BEEE, EEEE,
e R, ZIlE— WA, RAREET. FE
M= b (11 PUKFI D in vivoZs BLIFUMEFTAL.
faEld, HE51E A AP S . 20244E7TH 3
-5H
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Y. Hirose N. Iso T. Yamada T. Masumura K.
In vitro to in vivo extrapolation (IVIVE) fo

r uterotorophic activity of 4-alpha—cumylphe
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44,

nol. &, Z51[EI A RFIEFRFMHFES, 20244
7TH3-5H

WMAEI -, #E 7. JBEEE, REEL, A
9B, R, iR, BluE—. hrxmrY
A VT H— MEOEEIZ L B MutaMouse AT
B AERIFVE WL, 5853 B HAREELR S )
L 2024412 A 7-8 H

G. HBIFTA MO BRI
1. 5rEUE

AV

2. ERFRBRG

AV

3. Fofh

AV



AT BRI e (LFE ) 27 W E3E)
Sy FE

AHET v FAEEWDIED AMERTA & FF 2 % — L OWESLIZ B D FSE

SYAMTSEIRE - AP AE R A % — DS K D e
ARTENERT R S AW BB IR AT X DG

e s B R RIRASIRFPRZEEEFOIEREREL ) 2 7 Gl %

HRES

AL, BT » FLEY (PFAS) ORMNANMEZ BRI O E Il 5 AX — 2 2 E+ 52 &
AN E L, BT S AWERIE GBIEEE R OFERAB TN 2N AW E T-HE 7 /L) (2 DNA FEAMARFRAT
in silico PRI — N EHAEORETZME 21T o2, AEEIL, ToxCast Chemical Inventory (2B FkIi7
430 FEEH D PFAS x4 & L. OECD @ QSAR Toolbox & AW THEEIZHEAD K T —TF (bR DN A A T =X AT
AT I — AT T, FOFERICHS X | PFOA, PFOS K& TN GenX Z & ¢e 19 FE¥HD PFAS [ZOW T, 1 H
HA[AlRE OB G5k 2 550 L. Bimm TS A E BRI ET L& VT HIE 21T - 72, LD50 ABEEI D 5
PYEIZLD50 O 1/3 F &%, 2P O FIERE s 220 14 -1, OECD TG423 (ZheW @t m ik 2 34 L, 15
Hiviz 1 HHEERE OB GRBROR KM EZ &G Uz, 8BRS AWE TRET XD 19MET 39
& (PFOA, DFEMS. 2,5-BDF) 23Btt CGEZmMAFRMBAWE) SHESI NI, 51T, DFEMS KO 2, 5-BDF IX
QSAR CTHBEEMERDAMEN TRISILTE Y . BEEEITFFRD A CHEERFEDFIET 2 TR RIE X
o 7B, Bk L HIE S5/ E, PFOA 13 LD50 @ 1/3 Téh 5 330 mg/kg. DFEMS I3 K& Tdh 5 300
mg/kg T o7z, & 5T, PFOA K ONDFEMS (IZoW T, Bk L7-HEZEHAE S LTAKL 3 THRLAZFHELD
AR ZHE L., Wil £ L7z, T ORE., PFOA IXE A& (330 mg/kg) THWEATEER SN2, TR
A& (110 O35 mg/kg) TiEfat:CcdhH -7, —J7. DFEMS IZEHE (300 mg/kg) KON AHE (100 mg/kg)
THtEZ R LT, Mz T, 2RO BET 2 EHmO 20 14 WEIZHOW T, 1| HHERBEROKZ SRR TES
AT Kt &% 5512, GHS AR N E Xy OFMl 2 550 L=, LA EX Y | 19 FEHO FPAS 123517 5 ki,
BT « FPRDSAMER Y QSAR Tl & OFHEAMEIZRET 27 — 2 0336z, 2 b ORRIE, B~ v #Eib

BMOFNINEETMTE AT —LOBEICHFRATHLEEZ DN D,

A. FEEBEH

i~ v F AWM TH D PFAS (Per— and Poly-
fluoroalkyl substances : /S—K KR Y 74w 7L
XVWVE IR ISV E THER S, BREHR TOES R
PR OV ERNZEREMENRRE & 7o TV 5, T, BEN#E
Bk OB Kt E% DO AGE K> B FEHEE 2 2 DR E D
Perfluorooctanoic acid (PFOA) & Perfluorooctane
sulfonate (PFOS) 23ftt Sv, (X< #RIC K DA FHME. 5
[ZHEMN DRSNS SN D, FFIT PFOA X PFOS
VLEBRDS AFFERERE (TARC) IZ& D 7 —7"1 & 2BIZ
SIS, ERWICT v N ORFIEE TSI N AR
ERBHY ., AT v FBIEEW DI AMERRGEIZE D
METhD, —H. BT o FH AWML 1 FEEUE
L, ZNHETERDAMRBR CRFITT 2 Z &1
HREACHRZ2LE L LIBO CHREETH D, 1
STHEKT v BB DIENATEE B, Sk )
DORNRAJZFIAE T X DR A T — L DRENL R D B
el
e 21X T E CTEEEIE N AWE ORI &2 =
W25 Z EIZEH L, BinmttE R OFEEEEEH N
AVE N OEREE IR TE A A X — A F ST
L7z KR TIXFDOAF—LEIER L, A7 » FE(Lk
B DIENAMERRGFEE & bz, FICF# T v E s
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W L 72 R A 20— AR 21T 9

AL, AFF 19 T O PRAS 12O\ T, @& fnit
FF3E 3 A R S R R 2 D CatEm o mat &
OB AMEHIEZIT -T2,

B. BFgEHE

6 HERORE SD 7~ N & T, #BRYE O B el H
BN GRBRAEIT o 7=, B ICBE T 28L& D
R, E T, T EREE CofBREE) & LC 0. 5% Methyl
cellulose (MC) ¥ G5 REZFRIT T,

AERTIL, LD50 BEFN O 5 WE 2>\, st
58 28 AR FE R 2 12 HE-3 & LD50 o 1/3 O &
EE LT, SYER D BB SRS 2V 14 WEIZ DN T
I%. OECD TG 423 |ZHEWV kB 2 35E L, S5
72 1 BHRRORGRBRORKMNEEZ &G L (3 2),
BREICIE, WAL LT TG 423 TED HNTZH K
HETH 5 2000 mg/kg % 3VCOEMIZEEE LIz, £D
AERL FETHIA 1 IELL R Th o 7238801, #7212 2000
mg/kg % 3 PCIZBINERS- Lz, 2 [ HO&ETHIETH
28 1 JELLF TodhaE, LD50 1% 2000 mg/kg LA b & HIkT
L., B58% 2000 mg/kg EHRELT-, —FH., Winn
OF 5 THLEHI) 2 PELL EOEA . LD50 1% 2000 mg/kg
DLF &Il v, WIC 300 mg/kg @& CRKBED FIE



AT o7=2s X HIZ, 300 mg/kg DFRERTHIETHIA 2 T
PLEOSAIE. HE% 50 mg/kg I2H S L, FEEDORER
ARV R U Cie Rt & &2 E L=,

X 5|2, PFOA {FLD50 @ 1/3 (330 mg/kg). DFEMS X
K& (300 mg/kg) O & CTBSFIEITH S AWE
LHESHIZED, ERRRTIIChAS0HAEEZEH
BLLTHREL, A 3 THRLAETHEMMEHES
BN L CRBR & it L 7=,

BRI ¥ 5-1% 24 BERR IS HIM 21T - 72, ATl Z 44
H L. RNA A & L CosMulAERE (LL) 2Rk,
UL &R 2cmX 0. bem DR E X T2 AT A4 AHY H
L. #1Zh Inl @ RNAlater A A 572 1.5mL F = —7
~B LT (BEF2AR), 1.5l Fa2—7 % 4°CT—Mff
Bk, SOCTEMMRE L=, BREFEr 7T VHE L
TAMAUERED P45 % 1.6ml F2—7 2 R L.
WRIRZEFEIC L 0 B, —80°C Tl Lz (1 Al
DNA adduct fEATH)., A~V EEHYFLE L
TUAMAIZEZED T 257 A ZE (RM) K O 3255 (R2)
MHEF3 AT A AG)Y L, ZE > MZAIL 10%F /L~
U AZTCHEE L.

10 ~— I —BLETFREICHOWTIZ, UTALZA A
PCR (qPCR) (2 TTF—# ZHfF L7z, ATl 5D total
RNA fliH & cDNA OB BT Z LE 40 RNeasy mini kit (%
T4 ) L Super Script VI VILO Maste Mix (Thermo
Fisher Scientific) &M L7z, oz i@is 158
T2 e DS LT BRI RS AW R E
F (R— "RT FZ—< N L BT L
UARMZEDETN) IZADL, HEEIT- T2,

F IR R IR, B ORI S W CIEE R %
HE LTz 15 5 - MRk T 10% B E AL~ U VT
BEEZITWEI0 L - R"T 7 0 VA L7200 B IR
HEROI A 2B L, ~~ F v ) v e oA D Yt & i
L7z L CEEMAEIT o 72,

K 1. BIBEIEATIEDS AW BB IR 5 TRES L7z PFAS

HEMES [ IRAC &7
Perfluorooctanoic acid PFOA Groupl $—HEHEILFEVE
Undecafl 2-methyl-3-oxal ic acid GenX BTl
Heptafluorobutyryl chloride HFBC
3-Perfluorohexyl-1,2-epoxypropane PFHEP
2,2,3,33-P opropyl trifluor PFPMS

Hexafluoroglutaryl chloride
2,2-Difl

HxFGC

DFEMS

2,2-BPF

PFHC

2,5-BDF

PFMP

PFBA

PFPeA

PFHxA

PFHpA

4-CBTF Group 2B
PFBS

PFOS Group2A H—BHELEME
PFPo

roethyl trifluor
2,2-Bis(trifluoromethyl)propanoyl fluoride
Perfluoroheptanoyl chloride
2,5-Bis(trifluor )-3,6-di
Perfluoro(2-methylpentane)
Heptafluorobutyric Acid
Perfluoropentanoic acid
Perfluorohexanoic acid

yl fluoride

Perfluoroheptanoic acid
4-Chlorobenzotrifluoride
Nonafluorobutanesulphonic acid
Potassium perfluoro-1-octanesulfonate

2,2,3,3,3-Pentafluoropropan-1-ol

(fii B DB RE)

B 2 O T EBRIIRIRA SR R B fm P % B
ROKRBERT BT, BRIES 2@ L TR 5, 8
W OEE « BT Y72 > TiX, BB ORHICHIS &
& BITHMBEBUE ISR L. SRR ISR T T
LHGE 72 & ER\ERICEE 0 28 LT D,
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C. MR
O #BRWEORERE

KIFFEOFE 3 in silico 2R DS & MiEE (W
FeHHE IAK) T B 72 PRAS I A g & 5Ll
QSAR T N&EHMRENAMEEET D] E PRI DY
B0, in silico #HAlR ORI LB E SRR E
AESECIERE LTz, 7, B FRrE b E., Bl
b E . e b E 2 FH S LD PRAS % ficfB
SEomFEIRIG L L (R, 2B, BEINTZ 19WE
DB, 14 WEIZOWTIFANER 0 EIEICRE T 2 1E®
DELN TR (F2),

@ AR EEomE

ARFEBRSAE T T DAL 7= 45 PFAS O fc Kifit & ZE77R,
K ONGHS K43 A& 5% 2 12R Lz, LD50 AR TH - 72 14
WYENZ OV AR O R ER 2 FhE L7 fE R, 3 e
1% LD50 7% 2000 mg/kg LA ETdH 0 . GHS X455 5 I24FE
e, YO 1L E T LD50 23 300 mg/kg 725 2000
mg/kg OEIFAIZH Y . GHS X4y 4 125 E S iz,

@ BU=TMEATIED AMEDHE

qPCR THUAG L7 @n 73BT — & & BURmIEAT RS
PERRIHE T VIZATI L, BAREIERT R DS AMED B
PEE 7T REZIT 72 (R 3), KET /L TIE, H
BwlE7 v NTENAMEZ Tt £ OthomE

k) &HET D, € ORER 19 WE T 3 #'E (PFOA,
DFEMS, 2, 5-BDF) 235t (RARTEMEATHES AWE) &)
E STz, LSO 16 WE IR REN: &HE S vz,

2. 4% PFAS ot Nt (BURTEIERT RS AW B A 1
FRHITE)

AERIZHITD
LD50 X = Survival ~ Oral GHS
BERMEE (mg/kg) (*’iﬁij?:i;ﬁgi-\f: rate (%) classification
E 58 (mg/kg))
PFOA 500-1000 330* 6/6 (100)
GenX 1730 580* 6/6 (100)
HFBC ] 300 6/6 (100) 4
PFHEP ] 2000 5/6 (83) 5
PFPMS ] 2000 4/6 (67) 5
HxFGC FH 300 6/6 (100) 4
DFEMS FH 300 6/6 (100) 4
2,2-BPF T 300 3/3 (100) 4
PFHC ] 300 6/6 (100) 4
2,5-BDF ] 300 6/6 (100) 4
PFMP FH 2000 6/6 (100) 5
PFBA ] 300 6/6 (100) 4
PFPeA ] 300 6/6 (100) 4
PFHxA ] 300 6/6 (100) 4
PFHpA ] 300 6/6 (100) 4
4-CBTF 13,000 2000 6/6 (100)
PFBS 430 140 6/6 (100)
PFOS-K 154 50 6/6 (100)
PFPo ] 300 6/6 (100) 4
* LD50 ™ 1/3

@ BLEMENTIRED AW E B E R HIE O ERE R &
QSAR 12 & B FHIFE S & oFEEE
AR T VE TR S AW R S IR IR O ERE R &
QSAR |2 LD PRI RZ I LR A2 £ 4 [TRT,



QSAR TBIRFMEFEN AMENTHIS T2 8 MHEIZHOW T,

AR HTETIZ 2 W8 (DFEMS. 2, 5-BDF) ASBfE & e S
. R0 O 6 WEILENE & plE Sz, —J . QSAR T
IERIEHIEEN AL TRIS N 3 WEIZ OV TR,
AR HTET 1 #& (PROA) D3 7% D @ 2 #9'E (PFHxA,
PFHpA) Mtk L ¥E Sz, b, 20T 77—
MEEIZSEIND 6 WEKOT 7— MEEEZ R

V2 WEICOWT b RRE L7oRER. WL b AR A
Thatk & E STz,
7% 3. 45 PPAS ORI RS AM: GRS AME
B )
. ERHEFENAME .
PrAS BEEE  yrrriog QSARTOTMER
PFOA IEEEHEE Bt IREEHERAN AL
GenX o N =_
@FPo.Da)  FPEEEE (33 TOMOWET 5— +
HFBC B =353 EESEERSAN
PFHEP ] =253 BEEERNAKE
PFPMS T8 =353 BEESHERSAY
HxFGC B =353 BEHEHERNAAME
DFEMS T8 =3 BEESHERSAAY
2,2-BPF eS| [=3:3 EEHEERL ALY
PFHC ES] 33 EEHERLAE
2,5-BDF B 3 EESEERSAN
PFMP X [=3:4 ZTODOWET 5 —
PFBA L] =3¢ ZOHBOWET 5 —F
PFPeA B8] [=3:4 ZOHBOBWET 5 — +
PFHxA T8 =353 FHEEEFERN MG
PFHpA X [=3:3 I EHEERNA AT
4-CBTF IEEEE [=3:4 L
PFBS IEfEEE =353 ZOHBOWET 5 —F
PFOS-K IEEEE [=3:4 L
PFPo 8 5353 ZTORDWET 5—

® EARTEMEATIE DS AW B A A AR HH 1 ]
QSAR 12 & B FHIFE S & oFEEE

AR FEPEIT I S AW BR A HA RR VO E RS JL &

QSAR (2L 2 THIFERZ R LR Ee R 4 1R,

FEREA &

QSAR TBIRFMEFEN AMENTHIS T2 8 MHEIZHOW T,

AR HEETIE 2 W (DFEMS. 2, 5-BDF) 23fhhitk & )& &
. R0 O 6 WEILENE & plE Sz, —J . QSAR T
FEBEEMID AN L TR 3 WEIZHOW T,
AR LT 1 & (PFOA) 3B 7% 0 D 2 #'E (PFHxA,
PFHpA) Mt &CHIE S NT-, S HI, £ T F—
MEEIZSEIND 6 WEAKOT 7 — MEEZ 72
W 2 IOV T B R LIZFER. Wb AR kL
ThatE L HE ST,

4. BAREEATRED AW E BRI A OHRIER R & QSAR
(2 XD TR & OB

QSAR BEBEFRSAEREETIL

FHEE nEH SRREN.
BEEERESAE 8 #% 1% : 2 (DFEMS; 2,5-BDF)
(genotoxic carcinogenicity) pEtE:6

JEREEE RS A 3 B 1%:1(PFOA)

(nongenotoxic carcinogenicity) P& 1% : 2(PFHxA; PFHpA)
ZTOMDT5— & 6 TATEE

T7o—h &L 2 FTARTREME
© fess iR

PFOA K UF DFEMS DR aEHERTHE DY AT DU T 5
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U 7= HerBikBR D& R % 2 5 12”7, PFOA X A& (110
mg/kg) MOMEM&E (35 mg/kg) TIFfEMETH 7223,
/5 F & (330 mg/kg) TIEBHMED RS S 4172, — 77, DFEMS
ILEHE (300 mg/kg) KU HE (100 mg/kg) (280
T, BBt R LT,

% 5. PFOA &% (" DFEMS OHfERiRER

BER BESUHEBRENARTRETL
(mg/kg) TOHEHER
330 [ 3x3

110 [-3i:3
(=43

PFOA

35

DFEMS 300 [3k3
(2153

(£33

100

30

D. B&

PFOA, DFEMS %N 2, 5-BDF 235 RT3 AW
Tho EHFESINT, £7-. PFOA N DFEMS D #{s7H
MERTIE A AMENZ FH EAE B SRR & 7=, L2> L. PFOA
VAR & TR B R MENT R S AWE & HIE S V728,
FHAECERIEEEFRNADE LHEINTZZ LD,
FOBEHMERRGEIKTT 2 /et mig S,
AP0, 2, 5-BDF IO W T H ERUGH M 2 & b 7= 1
A Ei LB EERICOWVWTRAET ANERS S, F
7. DFEMS K O* 2, 5-BDF |% QSAR T & i@ mmtEs 28 Atk
NPHEINTWZ Eonn, Bt NAEEZ S
4% PFAS IC iffﬁd’ﬁ%ﬁ%ﬁﬁ“éﬁﬁ PEAVRIE ST,
S%E HICHEEEME ZBIML THRRdT 5 Z &gk
N iﬁfﬁﬁm)/ﬁ%ﬁx PR DOREEN RS & B 5 h
IZTHHERH D,

Ak D EE E'ﬁﬁ‘éfﬁ‘%ﬁ&ﬁwﬁb\m%f’fib‘fh%
GHS X3 4 /213 5 124 L, Xy 3 LTFICmEIN
HEEINEEN TN ENER SN, LXK
V. BAREVERTIE D AW E R IR S A OV T R
125V PFAS DAMERE D B L IC BRI A TE A2 BS54 5 2
EINTE T,

E. #&#%

19 FEFA D PFAS % XI5 BAREMENTF 2 AW B A
AR S 2 - & 3250 L 7-F5 5. 3 ' (PFOA,
DFEMS. 2, 5-BDF) M EAneelEITIE N AME & HE ST,
BFIZ. DFEMS K TR 2, 5-BDF % QSAR T & B ma 305 A
R TR SN TEY ., BlomEHEPAEEZE TS
PRAS |21 3AS & RSN EAE T 2 RTREME DS /R S 7,
Mz T, AR EEICBET 2N A E LT 14
W2\ T L OBCD TG 423 1233 % 1 BB N5
;ﬁ%ﬁ%é@ﬁ’@ L. JKMEOHEE LY GHS 2% 1wtk

XA DFEE LT T,
w: 19 FEFH D PFAS [Z831T B A rﬁE-ES: M, st
FE3 D3 A, BN QSAR %{EUJ: OFABIMEICBIS 27— 5'

DFEOITZ, 2O ORRIT, AT v FILEHDHN
AMEZ RIS 2D AF— L DR ICBEWCTHERHTHD &
e Y (R
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A SFERINT, PER . R FEME. «
T ANFEA VT A RERWET RNV A )
~7 U7 VO R, [, 5 53 Bl B ARBRERE
HIRY ) W 20244512 A 7-8 H
F)IE L, Asmaa Elzawahry, 7K H#k1-, DR,
BRES, SnoRJE L, fEDgepg, E Rk, S
B, N—=toa VBHEBEEEROER S T XTF ¥
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13.

14.

15.

16.

17.

18.

—

— DM, L, 553 (A A ABRELE RS ) L
2. 2024412 A 7-8 H

BT, Sy, FBROIME. “REFRT
SUNTBT DER AT NOVERMT. ML, &5 53 [
AARBRIRZRIR S ) Apas, 2024 912 H 7-8 A

FPHEOIR. ~v R EFEMEEBRA VT /A RN
N TALS Y E OB S EIERN. fEh, 145
AARSE 2 202543 H27-29H

EIRTRFN, BEMEE, g, EREWE. A
FEFBRINT-. MEEE—. FEROIE. <~ v 2Tl
HRANT 7 A R AT HrR gt i B O B S,
@, 1454 A RS P4 20256823 H27-29 H

EEERIE S, TR, ZRREEAE, ERERE, A
T, RNE &, Zi#le, IREKE, T
IR, g, PEIE—. CERAEFET I I
BT 5 BB, B, F145Fa H AR,
202543 H 27-29H

ARGFELE, @RS, Ex®, IEE—. PIgIE
CPBOAE, TAa— AR AINIEBITA RS
ANR=T H Y N DR & ERFRE A T = X L DS
B, &, 514545 B ARSK 2 202543 H27-29
H

B B ANVE HESE, BIR. $aKJE L, S
B, Jiri ZAVADIL, JEHIEE. FHEOINE. JEkE
PR N ARINE T D a7 v R RIEKFED
R A R=T &7 NMEFR. G, F1450EE A AR
gy 20254F3 A 27-29H

. FRBTA HE D BURIRTL

RS

BEL,
2.
BEL,
3.
B

KRIRTRE S
Z DAk



AT BRI R B a (L FPWE Y X 7 H5ed2E)
Sy FE

B 7 v FALEW DI AR & FEAM A % — A DORESLIZBI 3 D04
SYYEIFSGEIEE ¢ in silico 3R ORESL & MEE

WHoe s MAREY ESLERS RV BT HEMES % =Rk
WHIE 08 ATHEL  ESZER R AT ST L S T REHE S 5
WHoEm 0% BET  ESLERS R SEENTET R EVE T RIRES 5 =
WHoE 0% B ESZER R AT ST L S T REHE S 5 =
WHIE 0% RS ESLEESR S R SRR ST EVE T RIS 5 =

WHoE 08 AEILER T ESLEES R A HTENIIERT L VTR % =

=

=

MREE

BRER COE M, ARNEREEL BN AMEEOREHRENMEE 2> TWDHEK Y v FLaho
PFAS (Per-and Polyfluoroalkyl substances : /X— K UVKR U Z7)vA4 w75 uE) 131 HFEEU FHEET S
B, INOLETORPAMEOE EMTMNZ BN AERBOREEZHWTERT S Z LIIBO CTHEETH 5,
FZTARMIE T, BRE1 (FENPADEEHRE AT —AIZ X550 ROGRE2 (DNA 0K W8 firT
KTOER Y TRTF v —fRITIC K 2687 v BB DR AEFFRE) L2 X0 72735 PFAS D& A
PR EDREEZITV . BRANETRD in silicodlis AT LD Z BIgT, 506 FEEIL, #9470
W'E D PFAS Z x5 & LT, QSAR Toolbox % HVWVTHEEIZHS K 7 /b—T7 b & | PFAS FAD IS Ak - il AnwE
BT AA D =ALELTLUTOTHBRIZOWTHSEZIT > 7, OCarcinogenicity (genotox and
nongenotox) alerts by ISS., @DNA alerts for AMES, CA and MNT by OASIS. GDNA binding by OASIS.
@DNA binding by OECD, ®Oncologic Primary Classification., ®in vitro mutagenicity (Ames test)
alerts by ISS. @Min vivo mutagenicity (Micronucleus) alerts by ISS, 7 vEx &t a b B4 53
MAMEDT Z — 1 (Carcinogenicity (genotox and nongenotox) alerts by ISS) & LTix, LAFD6 77—
F23k > kL7, MTrichloro (or fluoro) ethylene and Tetrachloro (or fluoro) ethylene (FFE{nE
M) . @ (Poly) Halogenated Cycloalkanes (FFiE{niEME). @Perfluorooctanoic acid (PFOA) (FEEIETE:
M), @Acyl halides (GB{EFE1E). GMonohaloalkene (Eimmifh) ®Aliphatic halogens GBE#HEM)., £
7=, PFAS FHOBEBEMESLHE N ANMEIZ OV THRITHFEORERE R ZNE L, 70 WEOBEEMEEHRESED Z
LR, ENAMEOBE TR BIER STV S PFOA U8 PROS (EBEAS AMFZERES (TARC) : 71— 1
KR 2B) LENDOHHEEWVOBELUWEIZOWT, BEENZREKZ AV Anes BRIV THLOWE THEaME
DR ThH o1z, —TF7, aAy M7 vEA OREIRTIEL, PFOA KT PFOS THMEDHEIIR A G LN TR Y | fiIH
® DNA DIEENIRER/REEOWE TR 2 5 AlREEN R STz, 7 v b7 AR NVR VB AT V&
Tp PFAS T Ames SERDIRWGMERER GO TEY . 5% Ames BRIGIEMENZ DUV THFFALIHD RN ANME~D
NEOBLIN TERTH-DI0E, BERDEROEEPILETHD B SN, £7-, BEMEE2 LKL
IRFLZ, SHERANEVPRAS D723, SHE ARV PFAS L0 & DNA & St Lo W RTREMED & D (LA 23 > 2 H5 3
N 5%, ROV PFAS [ZOWTHHMEFMOEENLEND, SFEEORMEIZLY, WD
MO PRAS LA HOWTIL, #EEORIEEIM 2 onde 2 LR, WHEELBE LI &k s, 81 &
O 2 OfEFR & BEFERBROB N AMERBROBEM R & 2 L2 6, BT 23N AMEA =X A
DIEEPEAT O TETH D,
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A. BFEER

B 7 v FIEW TH D PFAS  (Per—and
Polyfluoroalkyl substances : /S—K KR Y 741
TR VW) IR S VB TR &, BREFTO
HESRIE R O ENEBREEN-E L 2> TV 5, 5,
] PNAE RIS D WKk g% D AGE KD B FEEE 2 2 5
BEONR—7 )4t s Z U (PFOA) & /X— 7 VA4 1
G0 B AV R (PROS) 3R &4, 1IE< ]I L D
HEM, FFICEDAORERZENRSIND, FEIC
PFOA K> PFOS (X[EBREA AAMFZERERS (TARC) 12XV 7 v
—7 1 L 2BITAEES L, FEBRIIZT v b OFEZ R
WZHDAMERED D . A7 v B LA DR A
FRAEITMR OFEECTH 5, —FH. A7 v R Lawix
1 JREEL EFEL, b2 TERNAMERR TR
BT EIFERAE AR E 2 ML E L LD TH
HTHDH, (o THMW Y v FLEWDFRD A%
W, EAEE DD ZhRAYIZ T C X 53R A — A Dff
MNRRDBND,

ARFFECTlE, B -IEESC DNA AR ONEFRAARMT |
BT XT ¥ — NI K D3N AT DR %217 -
TWAHRME 1 (IFRPAEEMIHAS—2I2 LD
REt) KOGREE 2 (DNA IR O R FRFRAT e OV B v
T XF ¥ — AT L DB T v FCEW DD AT
figBl) LEPEEA Y e’ D, BT v FELEMOREE
BRMEK F I ORGEDN &, BB AN TRIFIEEZ: in
silicod iy AT LAOWeSLZ B9,

B. BfgEHE
O FHERBEWEDOER L FERORE

FHE 7 o FALEWIE. midkom@v 1 HREL BFE
T 5D, ETHOIL, SFEORMIE THHARISR &
TOME L REMDOEREITO Z LI LT,

7 v #etmlix, RFEET7 v EORAEFFO
HILEMmoETHY, Flx1E7 vibe =)L : C=C—
FOXybEMmbaEnsgs, —F5 PFAS (»Ub - RV
TNFaT X IEEY) IXERICT v RS A
F (CH) FFHIZAF L (=CHyY—CH,—) RFEJR
TrEEh7 v FEEWMTHY . OBCD OEFE TILIRFEE
B—2LL k. US-EPA DEFR TILIRFBEN oL ET7 v
FbshiWEEZ~7, A7 vFJILEMOHFTYH,
PFAS DAREHITH B/ 3—T )V Ao 47 # i (PFOA) R°
NR—TNFaF s B AR R (PROS) L. FHFEN
FEIBE S AAFSEA%ES  (TARC) 12X Y Group 1 & 2B IZ43%A
SN, 7 v MZBWTEICHIBORE N AMENRE S
TW5, 2T, NMEEZEOBRETIEREINL TV
PFAS % ARWFSED &% — 57 NMIRETH I LT LT,

WIZHEX GHRHER 2% ET 572, USEPA @ web
NR—TUMBPRAS DY A REAFLE (B
(https://comptox. epa. gov/dashboard/chemical-
lists/pfasmaster).,

REMOFEBRIIC SO WTIIREROE 7 9 TR
RAHIN, 430 W D PFAS & AWFZEDOREM & L CESE
L7,
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# 1. PFAS U A |
RN BERE W H| %A
¥R #
PFAS: Master List | ), 2R X Me
of PFAS 12039 | SNT-HEDOHA
08-11
Substances R
PEAS: Listed i Pipl b 1 OD
: isted 1n : o L L
OECD  Global | o= | 4729 | V%f\;{i;;@
Database IVERIT @R
£
PFAS|EPA: 5001 ABRATRE (BRI A
ToxCast Chemical | 1,75, | 430 | T 7I/DMSO 7 ¥
Inventory )
PFAS|EPA: List of N
2021- EPA 27 U —=V
75 Test Samples 76 et
(Set2) 11-21 7 EidE
PFAS|EPA: List of N
2018- EPA 27 U —=V
75 Test Samples 74 et
(Set 1) 06-29 7 EREWE
PFAS|EPA: In Vivo | 2019- | il & D B ) KR
Studies Available | 11-16 DFERNH 5

@ HBHEMOfEERELMED IS 77— 1k

RHEM & L7z 430 MBI HOW T, WS EEIcE S
S I N—fE4T 5 7=, OECD QSAR Toolbox (V.4.5)
WCOTHE T ua— Lz 430 B0 X &2 AL,
Organic Functional Group (OFG) 2k W7o A% Y
T wAT o1,

@ AH=AANUGELT=T 77— MR
REEER & L7z 430 #EIZ-SW T, OECD QSAR Toolbox
(V.4.5) THEET 7 — MK EIToT-, MBEEBIZ
N AMRE I EEICEET 2 To 7THA & L,
« Carcinogenicity  (genotox and nongenotox)
alerts by ISS
« DNA alerts for AMES, CA and MNT by OASIS
+ DNA binding by O0ASIS
+ DNA binding by OECD
* Oncologic Primary Classification
+ in vitro mutagenicity (Ames test) alerts by ISS
« in vivo mutagenicity (Micronucleus) alerts by
1SS

@ B K OV DS A MERRER D BEA R O EE
TR AMEDBEFN LT, 3D AANED BUE DO F M % fif
BT 5 7= OIE BB OB B OB A 4T -
Too UWWEE L7-RERIEIZ =& LT, BUMIANT GHS 43 ¥E A4
AKX ADERILY A b, SF0 6 4 (2024 /) 6 AIC
RNRRINTZEMNEREZBEED TAKT7 v FRILED
(PFAS) | DOFEAME, [E 7= AR e R - &

VAN O (A= A N N 4
( https://www. nihs. go. jp/dgm/amesqsar. html ) @
Ames @ THRWIEGM ] #'E U X~ OECD QSAR



Toolbox (v. 4. 5) DFEMEFHRINEMEE & LT,
C. WroessR
O AEXISmE = & RHEM O E

4157 -C PFAS <‘: LT U= Mlzéz“bfb\é% DY A
I (Master List of PFAS Substances) (Z1%. 12039 %
E D PFAS BB STV D, Fi., OECD DEZFIZE
A PFAS (W7 tH 1 DD/ 8—T ) Fa T ILF Ly
EETWE) 1TAT29ME H D, AW CIEERE 1 KO
AR 2 LEE LN OIRE A D D720, AFOR]
REMERC, TRBLIC I B O FITREMEE B R T 5
WBENHDH EE 2T, LN -> T, ToxCast Chemical
Inventory @ 430 ¥'8 % AWEDOFTERGR & L TEE
L7z UABMERIRL & LTHAT 5,
© HFEMOEEELMEORES L 7 r—T 1k

OECD @ QSAR Toolbox Z W T OFG {2k 7 T A%
Vo T EIToTFER, 148 @Y O 7 T AN H ¥,
7T ASEERE R, BRI Lz, Bk 508,
(@& A= TENERER M OV DS AR ER 0D BE %0 5, oD S HL |
FATo TR, BEME L- 430 WELIA O AT ~
FEAEWC B BRI ORI G O, WEHSE
WX 2BmETHOZDICHERERTHL B2 LN
72728, %&:‘Ebﬂﬁ“éﬂ‘éf“v A MZE LD, B
MUT=EIZ oW T, BT 12 LE) &L,
T, BnmEIZ oW ThH, Z— b EITo Tz, E
I N—T LD EFRK 21”7 T, PFOA 7 v—7 (24
W'E) . PFOS 7 —7 (16 ¥'E). GenX Z/—7 (12
WE) 7L, IrHEER STV PRASWE N +08 &
NTWDHENHERTE I,

# 2. PFAS OV — T LW & WE s

7 —T 4B WEE
Alcohol;Alkyl halide;Perflourocarbon 29
derivatives

(PFOA)AIkyl halide;Carboxylic 24
acid;Perflourocarbon derivatives

Alkyl halide;Perflourocarbon 22
derivatives;Perhalogenated carbon

derivatives

Alkyl halide;Perflourocarbon derivatives 19
Alkyl halide;Carboxylic acid 17
ester;Perflourocarbon derivatives

(PFOS)Alkyl halide;Perflourocarbon 16
derivatives;Sulfonic acid;Surfactants -

Anionic

Alkyl halide;Ether moiety;Perflourocarbon | 14
derivatives

Acyl halide;Alkyl halide;Perflourocarbon 12
derivatives

(GenX)Alkyl halide;Carboxylic acid;Ether | 12
moiety;Perflourocarbon derivatives
Acrylate;Alkene moiety;Alkyl 11
halide;Carboxylic acid

ester;Perflourocarbon derivatives

Alkene moiety;Alkyl 10
halide;Allyl;Carboxylic acid

33

ester;Methacrylate;Perflourocarbon
derivatives

Alkyl halide;Carboxylic
acid;Perflourocarbon
derivatives;Surfactants - Anionic

10

@ AH=AANIGELT=T 77— MR

Carcinogenicity (genotox and nongenotox) alerts
by ISSIZX DT, 108 WEIZHEBAMEDT T —
M‘%iﬂéﬁ‘mu&) LTz,

WL DPDRNAMET 77— NI, A7 v FILEW
R OMEETIX e < Bl IX =R ¥ 270 E Ok
ELDLDTHLT=OTENLERAL, 7 v FELE
GieaF AEHTHRNAMT T —FE LTI, UL
—F@677 F23Ew kLT,

Trichloro (or fluoro) ethylene and Tetrachloro

(or fluoro) ethylene (FEE{mEEMH)
(Poly) Halogenated Cycloalkanes (FEE{=EE)
« Perfluorooctanoic acid (PFOA) (GE&E {zziE)
« Acyl halides (GE{=zEifd)
« Monohaloalkene (Ei&FEM)
« Aliphatic halogens (E{nzEifd)

—7J5. Oncologic Primary Classifioation T,
331 MENRNBAMEICREES 57 Z RT3, 7
yREeG a T AATLRPAMNET 7L LT
3. LT 277 — e v R LT,
+ Halogenated Linear Aliphatic Hydrocarbone Type
Compounds
+ Alpha— and beta-Haloether Reactive Functional
Groups

7?—&0)%‘*%& B 1ICR LTz, 20607 7
— MREBEORE R El&U&Ez@w%% TDRE
@%éhtoit\ﬁﬁﬁ BIF5ERICHIEAL
f:o

@ EA=EERBR N O D AANERRER O BE S 7 o H
&7~ FILEDI LOD\TLiEf& P oD BIE 0 1, % L[ 4R
L7=& 2 A, KTOWEIZ OV ChnesikBi 2 & Te il (n
MEERBR OFE RN ST, 3SMEIC OV TR, &I
EFR LT REROBOWEIZE L TW Do 7ohd,
FAEXN G & UM LTz, FRlC, ESEE SR
ERGEFTO T ) A EELFLBOR — LR —T
(https://www. nihs. go. jp/dgm/amesqsar. html) 7> 5
NFREINTWDAnesD TRV WED Y A2 hDH
2, 1TWE OB T » FIEEMREENTEY, £D
I BB EIIRAIOREMICITE T T o7,
RKEETEH, EWEOBLGELEEROAZ TREIC
T, B, RBEHICU TR, QY T AX Y T
DREREZBZZIZ LN, AL NA—T IS T
VB TH-TH, BEICELS L BbhoaWEIC
SWTIE, FUEREEZEOWE L LT LD THRE
T 5,



AR (PFOA SILAED) AT % (RROS ST
RFR FRF O
F F

RFRFR FR F

OH 4
/ ~
FFFFFFFF FFFFFFFFJ OH
PFOA (C8) PFOS (C8)
#3. VR E (PROAKELIE) DR - F608 Abka ﬁ%fi;j V7 Rk (PROSTRIIED) DRURFE - B AME
B — ‘

- Ames | = A v | BAAE NAME | CASRN |Ames | = Ao b FE7%AfE
NAME CASRN | Sige RatEr | fEdg AR R T
Trifluoroacet Trifluoro
IC(CI) acid 76-05-1 ﬁ%‘ld{ no data no data E}?g;??es é493-13- ﬁ%‘lﬁ{ no data no data
Perfluorobut acid (€1)
anoic  acid | 375-22-4 | [&lE no data | no data Perfluoro | 375-73-

(c4) butanesul | 5/29420- | oy b R BN
Perfluorohex fonic acid | 49-3(K = = 7

. ; w3 ) ik il
anoic acid | 300 544 Bk Kbt FEHAUIR (c4) )

(C6 : Be7r L Porfl ERTY
PFHxA) erfluor 9;

356 ohexane IK%’HE (:4 ‘rﬁ %& 73: L/
925U ] - - ]:
Trichloroperf 2106-54- zléil(fiomc 255 40 nodata | LK £F {%x - # 7)1\3‘
Lu;);cglexanoi 5 Rexf: no data | no data (C6 - PN 29) o (?L:t)%
PFHxS) )

(C6) 75 Potassiu
Perfluorohep m W
tanoic  acid | 375-85-9 | [&E nodata | no data 20 NS

(7) perfluoro | 2795-39- | papt | nodata | B FLIR

RO octanesu R A
T - R fonate
Perfluorooct PR A (C8) I
anoic  acid | 335-67-1 | Fatt | BBk b R Perﬂ“"r‘i 176323 gjﬂﬁfﬁﬁ‘
(C8) R octanesu 763-23- N L 7n
%% i fonic acid | 1 et ot F — X
— A (C8) —)
T;t;a;hlorop La— L =g
erfluoroocta 42‘923_68_ [E34H no data | no data K5 TV VO Ames PR
n(zgga)m; % NAME CASRN | fiii Ames PR
Perfluoronon c
anoic  acid | 375-95-1 | [&tE [ no data 2H- N
(C9) Perfluoro-2- | 920-66-1 ; 332
propanol r){ o
Perfluorodec '
anoic  acid | 335-76-2 | [&lE no data | no data
(C10) T
Fluorotelom 1
Perfluoround | <0 o4 er alcohol | 647-42-7 T R
ecanoic acid | ¢ (=33 Raxit: no data 6:2 _+

(c11)

Perfluorodod 4
ecanoic acid | 307-55-1 | [&% (=X no data -+

(C12) Fluorotelom T
Perfluorotet er alcohol | 678-39-7 T X

. 8:2% -
adecanoic 376-06-7 | [&iE no data | no data 0
acid
(C14) "
Perfluorohex 67905- Fluorotelom +
adecanoic 19-5 R R no data er alcohol | oo oc | T Btk
acid (C16) ) 10:2 T -
Perfluorooct 16517
1 - A“ é“ > —
Zgie;alggllcg) 116 fatk fatk no data FFEIN JOMETRID B A7 0
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# 6.

7 AL AT 3 =)L D Ames FRERAE R

NAME

CASRN

Ames AR

Methanes
ulfonyl
fluoride,
trifluoro-
(€1

335-05-7

SR\ B

IH, 1H, 2H, 2H-
perfluorooctyl
acrylate

17527-29-6

P

1,1,2,2,2-

pentafluor
oethanesu
Ifonylfluo
ride(C2)

354-87-0

SR\ B

2-
chloroacrylicacid3,
3,4,4,5,5,6,6,6-
nonafluorohexylest
er

701909-41-
3

Gz
[y

Perfluoro
butanesulf
onyl
fluoride(C
4)

375-72-4

P

9. 7 oALT LD Ames kB B

NAME

CASRN

Ames

Perfluoro
octanesulf
onyl
fluoride(C
8)

307-35-7

I
Tt

1

2-(3,4-dichloro-
1,1,2,2,3,4,4-
heptafluorobutox
y)-
2,3,3,3tetrafluoro
propionicacidfluo
ride

NO_CAS

G
[y

#7.

T—F )b« VR B (GenX) DAmesikBRAE G

NAME

CASRN

Ames

2-
(trifluoromethyl)-
2,3,3,3-
tetrafluoropropion
icacidfluoride

677-84-9

G
[y

Perfluoro-2-
methyl-3-
oxahexanoic
acid

(GenX)

13252-13-6
62037-80-3*

1

2,3,3,3-
tetrafluoro-2-
[1,1,2,2-
tetrafluoro-
2(fluorosulfonyl)e
thoxy]propionicac
idfluoride

4089-57-0

Gz
[y

4,8-Dioxa-
3H-
perfluoronon
anoic acid

919005-14-4
958445-44-8

1

3,4-dichloro-
2,2,3,4,4-
pentafluorobutyri
cacidfluoride

678-06-8

Gz
[y

NS Aoy BTNEAS A

#£8. TV L—K/AZT Y L— ODAnesikBrfE I

10, HILR T AT )LD Ames AR L 5

NAME

CASRN

i

Ames

NAME

CASRN

i

Ames

2-

(C6)

(Perfluorohexyl)eth
yl methacrylate

2144-53-8

P

bis[2,3,3,3-
tetrafluoro-2-
(trifluoromethyl)p
ropanoicacid]octa
fluorobutane-1,4-
diylester

NO_CAS

g

AN
P

1H,1H,5H-

methacrylate

Perfluoropentyl

355-93-1

2,3,3,3-
tetrafluoro-2-
(heptafluoropropo
Xy)propanoicacid
2(trifluoromethyl)
hexafluoropropyl
ester

NO_CAS

AN
P

bis(3-
chloropropanoica
cid)3,3'-[[2,2-
bis[[3-(3-
chloropropanoylo
xy)1,1,2,2-
tetrafluoropropox

NO_CAS

AN




y]difluoromethyl]

1,1,3,3tetrafluoro 2H,3H- r
propane-1,3- Perfluoropen | 138495-42-8 2
diyl]dioxy]bis(2,2 tane -1
73 93 - _
tetrafluoropropyl)
ester
B A . Perfluoroiso 355-04-4 Gl
F1l. TIAXNAANATA R ERIRET) DOAnesiRBRfE R hexane I
Ames r
SH
NAME CASRN 3 e
verfluoro- 1H,1H2H- : F
> 335-27-3 Gt Perfluorocyc | 15290-77-4 . 2
dimethylcycl )
opentane ¢
ohexane !
Nonaf i 16- T
| ‘.’né‘ 1;1050' 423-39-2 ik Diiodoperflu | 375-80-4 T Al
rlodobutane S orohexane N
£ ) ) N
Perfluorooct | 5o 4, -+ o Trifluoroiod | o314 o7 ¢ - R B
ane - omethane [
— F
1 F
1H- -1 . —F B
S ! Pentafluoroi B\ B
Perfluorohex | 355-37-3 I =3 odoethane 354-64-3 "
ane F—p—F
F
Perfluoro- 2%12. 7/1/’?‘ V@Ames%ﬁﬁﬁ%%
1,2- 9 . Ames
dimethyleyel | 306-989 kS NAME CASRN s ey
ohexane
F 1,6-
. Divinylperfl | 1800-91-5 2
Perfluoro- ; . uorohexane
1,4- 375-50-8 2k =
diiodobutane 1
I (Perfluorobu o1 2o
tyl)ethene 19430-93-4 =3
(Perfluoro-n- Lok
hexyl)ethane 80793-17-5 A




#13. FZELIAChAmesRER D8R Bt E

. Ames
NAME CASRN St Fry
Perfluoropro >=<
pyl 1623-05-8 N AN
trifluoroviny : ‘ [
1 ether ‘
2,2,2- i U B
Trifluoroethy | 6226-25-1 ! Ve
I triflate _ﬁ
R
trifluorometh )
[/ \
ylhypofluorit | 373-91-1 F"_F ?‘i &
e 0
e
3,3,3- F N
trifluoroprop | 661-54-1 HC :—F F Y
yne !
F F
2,2,3,3- )
9%y (/ N
tetrafluoroox | 765-63-9 F ?‘i Wi
etane
F o

743 % (N 4IZPFOA J2 OPFOS & % OELIE D Amesik
Bre oAy b7 A ROFEN ANEON % R 8
(FHIE) 2R Lz, RELLEOMEIC W TR A
PEIC DWW T DM B o 1o B DAMIEICR LTz, %
NS OBARFENEIZ BT 2 HHITBIR 1 IR Lz, 72
B, ZHD ORISR D AN O TR I
DRI 2R 2 DD te T2 DI S I i L= b o
ThHY, HEABERE —>—ORBELTANLED
DTIRHRVEZMNTLT 5.

D. &%
O HMENEHE D EFE E REMORE
KREDOREEM & L TEF L7 ToxCast Chemical
Inventory @ 430 %7/ HafE 1 L OGRE 2 O
BHaRE LTMR, e s a¥ 7 v B Lamo
RERFE R A E DL FELRHKZDOT, BEMOREITIRA
TholoEZEX b, —J7, OQOIEEZIT S TZhER.
430 ME LS OBARTIEE R F DT, RHEEH]
BRI H, ZNoDOEHRBIEH L T MERH S
LEZoNT,

@ HEMHOREEALNED IS < 7 L—T 1L
HOEBEPNEIC S I V=T 2T o T2/ R, EBis
M OERAEEICEI LT hoTe, K7V
—7NI@DEL THE 1 L URRE 2 DR R & Hikd %
BRI o7z, AR EICHERAER SN T T2 BRIC
b N =T RHICEE BT OBRIRIOb D L E X
b,
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@ AB=ANIIGEUI=T 77— Mok
FREE 1 CEEMENTRES AWEBESHE) 12X

. 3 %E (PFOA. 2,2-Difluoroethyl triflate
(DFEMS) N 2, 2-Bis (trifluoromethyl)propionyl
fluoride (2,5-BDF) ) BTN AWE & HIE

ST EIT DWW T, QSAR Toolbox IZUNELDEEEID A H
ZAXALNERE LEDETEREIToT-, THLED A
F =R %759 X1 QSAR Toolbox 72 H DI TH 5,
7R, AE 1 OWBRWE L RS EOWE AT ORIG
B O OBSFRER 14 12R-T,

14, BRE 1 OWEBMEY A b
W1 OWEATE | AREEFEOY | K CAS,
B4 NO
Perfluorooctanoic Perfluorooctano | PFOA 335-67-1
acid ic acid
Undecafluoro-2- Perfluoro-2- GenX 13252-
methyl-3- methyl-3- (HFPO- | 13-6
oxahexanoic acid oxahexanoic DA)
acid
Heptafluorobutyryl | Heptafluorobuty | HFBC 375-16-6
chloride ryl Chloride
3-Perfluorohexyl- 3- PFHEP | 38565-
1,2-epoxypropane (Perfluorohexyl) 52-5
epoxypropane
2,2,3,3,3- 3H,3H- PFPMS | 6401-00-
Pentafluoropropyl Perfluoropropyl 9
trifluoromethanesulf | triflate
onate
Hexafluoroglutaryl | Hexafluorogluta | HxFGC | 678-77-3
chloride ryl chloride
2,2-Difluoroethyl 2,2- DFEMS | 74427-
trifluoromethanesulf | Difluoroethyl 22-8
onate triflate
2,2- 2,2- 2,2-BPF | 1735-87-
Bis(trifluoromethyl) | Bis(trifluoromet 1
propanoyl fluoride hyl)propionyl
fluoride
Perfluoroheptanoyl | Perfluoroheptan | PFHC 52447-
chloride oyl chloride 22-0
2,5- Hexafluoroprop | 2,5- 2641-34-
Bis(trifluoromethyl) | ene oxide trimer | BDF 1
-3,6-
dioxaundecafluoron
onanoyl fluoride
Perfluoro(2- Perfluoroisohex | PFMP 355-04-4
methylpentane) ane
Heptafluorobutyric Perfluorobutano | PFBA 375-22-4
Acid ic acid
Perfluoropentanoic Perfluoropentan | PFPeA 2706-90-
acid oic acid 3
Perfluorohexanoic Perfluorohexano | PFHxA | 307-24-4
acid ic acid
Perfluoroheptanoic Perfluoroheptan | PFHpA | 375-85-9
acid oic acid
4- - 4-CBTF | 98-56-6
Chlorobenzotrifluor
ide
Nonafluorobutanesu | Perfluorobutane | PFBS 375-73-5
Iphonic acid sulfonic acid
Potassium Potassium PFOS-K | 2795-39-
perfluoro-1- perfluorooctane 3
octanesulfonate sulfonate
1,1,1,3,3,3- 2H-Perfluoro-2- | HFIP 920-66-1
Hexafluoro-2-ol propanol
2,2,3,3,3- 2:1 PFPo 422-05-9
Pentafluoropropan- | Fluorotelomer
1-ol alcohol

F9° DFEMS I%. QSAR Toolbox @ Carcinogenicity
(genotox and nongenotox) alerts by ISSIZL 5 &,




lAlkyl (C<5) or benzyl ester of sulphonic or
phosphonic acid (Genotox) | &9 BILFMEFRN AW
BHELTOT7 77— MEEZAETH, Ll #E1 T
I%. DFEMS O EME CRILY 7 — MEEL AT
% 3H, 3H-Perfluoropropyl triflate (PFPMS) Ti[&a
M CEEEERNAWMEIZEHE L) ORENEDS
T 5, (FRIOFIIBITOIRNEILD,)

o:slzo ozi:o
DFEMS PFPMS

0

\ 5D

P & Ak
“ \ 7

R =y k%A
(DNA 53

EBRNRTART T — ME, TIVFEHD 5RO A
T FH— M X DBIEFEERP AT DT,
methyl methanesulfonate (IARC : 2A) 72 FlcfRFEX
NH SN2 VT 7y a kb7 —AF VT T =B
X° . isopropyl methanesulfonate MK T8 2-butyl
methanesul fonate 72 CITRFINAHSN1 VTV > 9
2D 06T IFNTT = OB HILTND,
ZDAH=ZALZLDT X7 MERZ DFEMS TR
LELTDOLHIZ2D,

Nu= (F7=>)
DNA7Z b

DFEMS & PFPMS D#EIEDEMIHF A TR LIZES T
BHAHD, PFPMS D F N, #EERRKEL, FORDKRE
KINT 2 v 7 Hk$12 DNA 7 X7 RSB S 7o
TR REMEDSRIB SNy A=A LDERICH T LF
JVEHD 5 ROFFIZBEINTWA Z D, AT
F F— MIFEA L TWDE D0 T ORKE I EHE T
HEWHIELEEFR—FLTWVS, 205 _HS>DOWE
DHELUME TH 5 2,2, 2-Trifluoroethyl triflate
(CAS : 6226-25-1) DWW Tlx, # 13 ITRL7-EY
Ames DIRWVFMERBER LS LN TWD Z Enb, Dl
EHRE (C=1 ; ATFN) O7 v RITEBWT,
AN T F F— MEG TG EERE N AR E TH D]
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BEMEDN S D, —F. PEPMS DR S REH (C>=
2:TF)N) DT vERITBNTIZ. THFZ BB
SN WHTEEMER H D, LI -> T, AT 77— M
BIIWb S5 E#EPRAS ICITEH SN2 N AT = A LT
B B AREMED RIR & T,

Wz . 2,5-BDF -2\ Tlx. [Acyl halides
(Genotox) | LW OB RNAMEL L TDOT T
— MEEEHT 5,

(]

Wffﬁé;} 2,5-BDF O34 X 137 5

N g1
(DNA H3E)

u]
L c”'o »
| XkaN

(Deoxyguanosine fragment)

0
o 7 v ALKSE

N
e
N o S N

O dR.
(DMA acylated adduct)

Na AT ST AT T — T, EROED
DNA 77 MRS D Z ERMBILTWN S,

L, i1 CRET7T ULV EEAE T 2ME 25ME
HER L TWDN, BIEERENAME L HESNT-Y
H132, 5-BDFOATH > 7= (F£15) . RIT/RLTZEDY |
7 AL T U AL A D AmesFRBR TILIRVBEME D fE A
BonTBY., in vivoll BWT—EMD 7 WEEREN
BoONEBAICBWT, TULVEREETLIAK Y v F#
ICEWDOHFAIZHONW T, BRLIFEDLETHD &
EZ BTz,

#15. 311 O 7 AL T LB DG R
W' 44 R i

Tt

EinEE
B
BITR%Y
L7au

HFBC

EinEE
B
BITR%Y
L7720

HxFGC

G EEME
TR AW)
BIZiEY

L7pw

2,2-BPF




G EEME
TR AW)
BIZ#Y
L7

PFHC

BinEE
FED )

=

=

2,5-BDF

HPRIZPFOA I DWTIE, —fRIICIFFERBI I E
LEZOENTEBY, A= ANIREIIHEHAI LT
BNHOD, TS WEDONTIRIZ BT 2 A F Y —
DHEFEVEF O K3 13-~V A% > — DGR 75
EZH/IK o (PPARa) ICXk-oTHAEINTND EEZ
5 A T VW A, Carcinogenicity (genotox and
nongenotox) alerts by ISS ®43¥E T4 PFOA [LIFE
FEMERE DS AT 433 S L. QSAR Toolbox 1245 &
T oIS DV A X v Y — AEEE R TS
[ZOWTIE, B A b U RAFFEIZ K2 DNA #1500
RAMIIEFEDOARIE F 721X T A b — 2 A DWW L D AF
AR IERIE O AL IR EN A I = A L E LTIE S
W5,

—7J7. Oncologic Primary Classification 2k 5 &,
PFOA (X [ Alpha— and beta-Haloether Reactive
Functional Groups] IZJ@9 5, Z D5, LTD
Lohz—T o FrrETHEETH D,

a Rs O C X -
Hz
B r4 o} C C ¥4
Hz Ha
Xle, Cl, Br, I

RFEHZ2H & L T. bis—(chloromethyl)-ether
(IARC: 1) WBHDHMN, a-—BZ—T /LD X H TN
nyy (7 vFHE) LBBRICEEENTWDHREN 6 +1
BETLZLICED, TAXEHIE LTI )
AN=ALTHDH, X, R12I277 L 7
TrifluoromethylhypofluoriteXe, &9 W /LK iz A
7 )V D AmesikBR THRWEGIE DR RBMG D TZ DI,
DAB=ALREG L TCWDAEERH D, - R
T—F VT a- BT —FT L LY N T L F LT
H DN, PFOMT FREOK TRTHRWES S - o
—T VYT 5,

-
—

PFOA
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ZOBST, B TEREEERNADE LTS
72 2,5-BDF 1%, RFTRITEHIN a-"BT—T )L
FE4 L. HFBC. HxFGC. 2, 2-BPF J% TN PFHC & ¥.7p7
TIEH B, Z2O—FHT, il 1 TEEHMUERDBAY
B S o 7 GenX (Ames ERBR G [&ME) O X
V7 a- B Z—T LA L HETHZ LD,
EZ XD DO DIITE R HIEREB-PILETH S,

F

;_+4

; F—oC F

F F I\ﬂ/
o]

| O
el
|

2,5-BDF

GenX

AN
I

Fiz, £33 R TIIRLZEY, PFOA & HHEEWVO
HIVIR AL B0 GenX 72 E DA VIR VR A AT e AR
7w FELAWD Anes R OFERITETCRETHY . £
7-. EREH 1 TIX. PFOA L4 AR Wk (PFBA,
PFPeA, PFHxA. PFHpA) TliEfatt (GEmEMER I Ak
WETIE72 ) OFRERBPELNTND Z ED, PFOA
TR HFER L oI OV T, EEICEL
LTV BERBDEEZOND, £7-, #E 1 GE
BAREMENT RS AW E IR L) TiL, PFOA KT
GenX ([ZOWTITIEEmEME DI N AMEYE & S
TEY, TNETNOREEEAINCELZL T SLH
LdbdEEZLNIZ,

@ B EFEMERER K OFE M AR ER O BE 4N Lo FE

PFASPE B LB nma B O 03 A O BEJn L & 3
BLUTCAER. BB AMEOBLE TR STV AHPROAK
UPFOS & 23 5 DFELE ISV C, BERER 2R F kR &
AWz AmesiTWTFHOWE THRERMEDORETH - 72
(£3, F&4) . Lo T, BEREERDAMZRIE
T 5 AmesikBRfE BI5GB LTV, —JF, in vitro
aRxy hT vt A DORERT, C8RCID IR B,
C8D AV T + VB DPFAS T DFRER3F H LT
ZEnE . TS NODNAOBENREN HEEOWE
TERZDAEEL R I, B, AR eRES
(2024) DOPFASFEMZETIX. in vitroa Ay N7 vk
A BBHERERDBLZITHBNT, B{EA ML AIZL D 2R
HI7RDNARREME 2RI b DO EIE R EEEE LA
L7aWnE LTS, REIIRLET Va—b OKEER
Z G TePFAS) TiX, AmesiBROREMENHER I TE D,
C8DPFASHVE Tlxd B3, Fluorotelomer alcohol 8:2
WZBWTIE, BOBAELRD S TWARNY, €5 T,
TF LT IV 3 — )L OPFASHVE I BBE I ANEE



E L TOBREITMBWATREERSH D, L LATF LTIV
2 — )LOPFASHIE L. - "B —F/LDT T — MM
EEAT DD, BRLZMANLELEZOND, #
GBI LT 7 b AL T 3 = L OFERTIZ, FED
INSWVEEIIZ DN TIE, AmesiRBREGIE DS 2375 5
NTWAHEDD, EHHPFAS TldAmesiBR L FaME DR B
NELNTWDS, FERINWRLET AT AANT AR
(BRI ETL) OAmesiBRFER TH O FEI/DNS VMBS
Y Chmesi BRI DOFERBE LN TEY . Zh b0y
BFo@amtE BBRAN) ~OFEITHE N LA
HTEVRBEIND, REEITZNS DAnesGIEYE
DT T — MEWMOEERZITH FETHD, £7-. POPs
ZKClE, PFOA, PFOSIZIN %, KH{PFASSCPFHXS D #
PEIZOWNWTIRE SN TV DA, ARIFFEDOFERZ B E 2
% e BEOEVPFASIZOWT bR OER/ N A
EFND, TIZ, AmesikBROME R L FLIAICIIT D FED
ANMED BN (in vitrod» b in vivo~DANEME) 12D
WTEZRT L0, AnesiRBRIEMEDE 2BV T,
FRAH 1 CERREMERPAMEYE &I SN D SO
FEFRAAT 5 F0, WIZIRE 1 TS - 7298 D Ames
RO REZGED Z ENEEN D720, AR RS,
FRAE 1 MOV 2 1281 D BRI E OB E TN D Z
L EHIRET 5,

E- (\D%

BREEH T O IRE, RN BTN K OFE DS A
DEEFEWENRIE L 2> TV AT v ELEHoD
PFAS (Per—and Polyfluoroalkyl substances : /S— &
RV ZuFda 7 VX OAWE) 1% 1 TFEEU EFEET
DI, TILHETORD ANMEDH SN 2 388 A
AHBROFERZHWTERT 5 Z & 13D THREETH 5,
AT TCIE, R 1 KOGRE 2 LEEEA Y 7
235, PFAS OMEIEBLIMELA R EDRGEZ 1TV, FEN
ANETRND in silicodHlis AT LOMLZ BT,
ST 6 4RI, K9 470 ME D PFAS %42 & LT, QSAR
Toolbox % MW THEIEIZH-S 7 /L—7{k & | PFAS #4
DN AN« BIEFHEICETHIA =L E LTLUT
DOTHEBIZOWTHEZIT> 7=, DCarcinogenicity
(genotox and nongenotox) alerts by ISS. (2DNA
alerts for AMES, CA and MNT by OASIS. (3DNA
binding by OASIS. @DNA binding by OECD .
®0ncologic Primary Classification, ®in vitro
mutagenicity (Ames test) alerts by ISS. Din vivo
mutagenicity (Micronucleus) alerts by ISS, 7 w3
roena S ICETIERBALEDOT T — b

(Carcinogenicity (genotox and nongenotox) alerts
by ISS) &L TiE. AFD6 77—k >y kL7,
MTrichloro (or fluoro) ethylene and Tetrachloro
(or fluoro) GEEfzmME) . @((Poly)
Halogenated Cycloalkanes (FEFEZFE M) .
@Perfluorooctanoic acid (PFOA) (FEE{m=miE) .
@Acyl halides (Ei=FM:). GMonohaloalkene (&

ethylene
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{r#EtE) ©Aliphatic halogens (Eix#mME)., F7o.
PFAS M DB AL FENECIE D ANMEIZ DWW THRATHIZE DR BR
EAZIE L., KT0MEOBREEMEE RS Z LN
HkT, FEDANMEDOBLR T b IEHR 41TV % PROA K
W PFOS  ([EIBR2S ABFZERERS (TARC) @ 7 v—7" 1 KR
2B) & NS DOHEHEEWOHEEMEIZ OV T, FEYER
B A AT Ames SRER TV TN OWE TH 2tk D
BCTHhHolz, —FH. 2 Ay M vEADRERTII,
PFOA & TF PFOS TIHMEDFERNE LN TEY | il 50
@ DNA DGR IRER 2 E OWE Tl Z 5 nlREMEN
RIEXNTE, T AL T VAR NN R AT LB S
Tp PFAS T Ames REROIRWHIERE R A F O TEY |
A1% Ames REREMEMIEIZ SV CHFLEE D FE A AAE~D
SFOBLE TELET H1-DI11F. FRDBEROERM
METHD W ST, o, FHEEGEE i L
Rz, B2 PFAS O 578, $HEMEV PFAS LV
H DNA &G LT WAREME D & DL E N H D F
DB 5%, BHHEOFEWPFASIZOWT b7
PEFROEENLEND, SFEOMRMEIZLY, L
D7D PRASIL AT HOWTIT, Wi o B 2o
e Z LRI, WHEELE LS &Hix, B 1
FOGRE 2 OFEHR L | B ERERCIE N APERRER D
BEFN L & b L7en &, BE T 2N AMEA =X

LDEEBEIT ) TETH D,
F. W%
1. WRXCHERK

1. Hirose N, Hasegawa S, Umano T, Murata Y, Iso T,
Inoue K, Yamada T, Masumura K, Matsumoto M.
Summary information of human health hazard
assessment of existing chemical substances (X).
Bull Natl Inst Health Sci. 2024; 142: 63-70.

2. Iso T, Suzuki K, Murata Y, Hirose N, Umano T,
Horibata K, Sugiyama KI, Hirose A, Masumura K,
Matsumoto M. Lack of in vivo mutagenicity of
carbendazim in the liver and glandular stomach

of MutaMice. Genes Environ. 2024; 46: 7
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L. FrEEESL, RARM—, L&, BE T, BHS
B ANIAET, HEfMdE—, AEHET. Ura=
VAT XV RDOT & HWT290 A E R H
BehmE B, mh, F51E A AT I
2. 20244E7H3-5H

2. B&E 7. MHEER, JAMEE. BEEE, EEREE,
P R, IS — WA AT B
o290 S (1D UAFI D in vivodS BFEMZEM. &
i, ZE51[E H AR FINES, 2024457 H3-5
H
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4. MATHT . BET. BESHE. FAEEL, L 1. %EFEUS

SRR, LR, HillE— hmrUd MM L

VT F— MEAKEIZ L D MutaMouse Tz 31 2. ERFRBGE

HASRIENE. Bl 55 53 [ AABREERY ) L% %L

2. 2024412 A 7-8 H 3.4 F Dt
ML
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AT ER R R M e (LFE ) R 7 i3
Sy FE

AHET v FAEEW DI AMERTA & FHl 2 % — L OWESLIZ B D FSE

WHgeor s R IEE

MEEE

AIFZEIL, BT > BT BT L DFMEREICONT, BRI 21T 9, S 6 £ &
fREAMENFR S AW EBEIR S BLO BEEEEMEFRNS AWE BB EE] THO LRIk T
Rt LTz, ZofER, BB AWEBELRNE] T 19 WEO S H 16 WEIZBW TITFE~DE
PR A 3R, AR EIZ L 2 BB TR TH D Z LR SN, £72. 3 WE TEg~D M
FENFIE LT, AT, —H D PFAS IZ DWW TG IRERGFMEOFE B L R T, [FEREFENITHEN
AWV TR TIE. 6 B O O BAFIRT 4 WE, BIRT 1 EN, EEOHEMNE L Hic, REHRT
N b2 MERE Lz, — 5., MR - AEFREIC L 2T T, ERRom B %2R0 - gl B3
% GOT <2 GPT, CRE <° BN 72 COHFE R EANEFITHLNT, BWEEZMEEZ R L, £, IFRk ok
SAPT WSO N B2 D 2 L IE, PRAS IZ K D MRS N R0 D 2 L AR L, B AMFOE R TR BB A R
B AEEMEE R LTz, INA T, TIEEEEEES AYEERRLE] CEEORD b igasix, EmiEtt
JEFE S AW R T ) 12 W T H M & 70, DL EDORERI G| PRAS 1T L 2 Bt IR =R 723 &6 —
XK L FE L, T OREBLRHT 2 72O I B ERE AT S e Bl 2 -3 2 L AaVR STz,

A. BFEER

HH 7 v FAMW TH D PPAS (Per-and
Polyfluoroalkyl substances : /S—K KR Y 7 )41
TR VIV IR VS T &, BREEHR T
I FRE B OVERINEFEIE RSB & 72> TV B, T4, [H
PR B sk o0 35 K B 5% 0D /K TE K 70> & FEHEAE % 8 2 % i
FEDR—T ) d v A7 X o (PFOA) &/ X— T v 4 a4
7B AR R (PROS) 3 f i S 4v, X< EICL A
TV, FRITHD VDR BN RS S5, FFIT PFOA
K> PFOS | X[EBRAS AMFFERERS (TARC) I2X 0 7 v—T 1
L BTSN, ERICT v b OTIRE TSN
AERENRH O . FHET v BB DD ANMERAEIX
WEXDOMETH D, —H. A7 v a1 it
U FFE L., 2B RTEREN AR CHRET 5
T EIFER BRI S A VI L LD CTREETH
Do W THE T v FALEM DI AN 2 I, Bk
JE N ORI FIE T & DR A X — L DL AR D
b5ND,

o2 1% 2 E TEEEIRE S AME O KD TS A FE R
125 Z LICER L. Enmth k OIEE mm AT A
VB E OB E IR CX A A% — A AT
L7 AL TIIF DA —LETEHA L. Hi%7 v F1{b
B DOIENAMERRFEE & BT, BrilcAl T v FbE
W BRI A X — LB 1T O,

A6 AR R ENTIE S A E AR LR A )
B L O IR EEAT RS AWEESRE T bh
TRz VL C, —RIRRES X QYRR it &
FEhfi L. PFAS DIFEL BIZ L 2B OV THH 21T
Yl

B. W HE
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(AL T71k]

MRS IEAT IS A B IR R B LU T9E
BIRmIENT RS A E IR ) TR D Lol &
MWT, R T Ha 2 T -7,

(e &, M0 - ik 2B R AR S K OYR BN
Tk fEAT ]

DEA AR MET S AW E AR L) 1Tk
T, ABRHIRAE T, B P CTRERAEITO, T
fige, B KO AZ B L, fggs E R 2 HE L
7o FTo DBEBBEMENTRS AW EEREE)
BT, BRI T, BREE T I THEERRENR &
UEZY IR Ie-e ST SRR ML= A Y NN
Mo, D, B, GO, L OBENER. MR, mTE. IR
B, + . =5 BG. 5. W, BB, B
e, AISZHR, FEEE. KFHEL, KRR LRI, TEE, RIE
BLOHRRESER Lz, /o, FIRERHCSE O
Pl S & OV W ISR E E A TIE L
2o BT, FIRFFICERI L 22k L Ouinig = H
W TR AR« IMRAA L AORMA 21T - 7=,

5 B AV MR 10% R R E AV~ U R CREE
AT, HIDHL « T 7 ¢ VA L0 HIZJRE
MR 2B L, ~~ b Vv s mF VUG E
i Lic ECHimE B I o7,

DA AT ]

R EREOEEEREICOWVWT, FREICL %
BIREEIT -T2, S0 OEAIT Student’ s t-
test BEZITV, RESEDLATE Welch t-test
BIZ X DM IRE 21T -7, REARR AR IR



T A EAEBEDEDKRTEIZOWT, Fisher OE
RBEEIT> T,

(fm P DBCRE)

KIRASI KT B FEER T B2 LB TR OFF o] %
5. B EEFEH &2 ST L CTITV, B 4 Il
BL7.

C. HFERER

UAREE - fises &

EARTEVEIF RS AW BEREE] 2B 53R
BRbGET & FIRRIERT DR EZE(L % Table 112, fifkas D
SRR L O EE % Table 2 TR T, XTHRREL
2 LC, PFOA 330 mg/kg #%5-#£, DFEMS 300 mg/kg %
5%t GenX (HFPO-DA). PFPMS. PFBA #:5-EECHERME
ORI 2N I iz, £7o. APREEE i LT, #
HIT B B DA E 728 2% PFOA 330 mg/kg % 5-#F. DFEMS
100, 300 mg/kg # 57, GenX (HFPO-DA) . PFOS. PFPMS.,
PFBA., HFBC, PFPeA $¢G-HECH LTz, —7F . PRMP & 5-
BECBW TR BB HER I, AT E
BOHE WA, DFEMS 100, 300 mg/kg $5-FE.
PFPMS. PFBA. PFHxA, 4-CBTF. PFPeA $ 5.8 T 5417~
Mo s E B DA B /B8 PFHEP, 2, 2-BPF, PFHC,
2,5-BDF, PFHxA, 4-CBTF #¢5-HECHONT-, F1-. H
B 720 78 PROA 330 mg/kg ¥ 5-#. PFOS. PFPeA., PFHpA
BeHRECAH BT, MR IRE EOF BN, PFOA
330 mg/kg P 5-#E DFEMS 300 mg/kg £ 5-F£. GenX (HFPO-
DA) . PFHEP. 2, 2-BPF. 2, 5-BDF. PFBA. PFHxA. 4-CBTF,
HFBC, PFPo #&5-HfCH LT, #axIMlREEDA F 7
I8/ 723 PFOA 110, 330 mg/kg $¢5-#%, DFEMS 300 mg/kg
BeHGRE, PFBA, 4-CBTF & H5HETAH LT,

[ m e T3 0N AW S8R T ) (281 B35k
FRCRIT A2 EREOEER L OWRSS OMT EER LU
ST E R % Table 3 3 LUV 4 1Z/R”7, 6P RREE & Ehifs L ¢,
(REHEINIO A 720153 PFOA, DFEMS # 58 CTA L
Too Haktds X OMHRHITE &EOH B /228 PFOA, GenX
(HFPO-DA) . PFHEP, DFEMS % 5-HETHA BV, Haxf B &
EOFEREMAS DFEMS # 58T, MXIBEREOAE
7o HEANAN . PFOA, DFEMS & 5-RECTA LIz, £, #uxt
EREOAFERBD A, PFOA EEHETHRLNTZ,

LR 00 - iR A L a0 ]

[FEB RIS AW E IR L) (2B 51
WRFHIRA % Table 512, MEAEALFERRAE % Table 6
2R,

MR IR AT DG S P REEE & bhig LT, | ER (WBC)
DA E 7 HNAS PFOA, GenX (HFPO-DA) . DFEMS #% 5.
TH N, 77, #RMEK (RBC) . ~F 7 &2 ' (HGB).
~< 7 Uy MA (HCT) Of E 7275 PFOA,
GenX (HFPO-DA) . DFEMS & E#ETH L LT=, MMz T,
GenX (HFPO-DA) $5¢ 5-#¥ T 1% RDWCV (%) . RDWSD (L) . PDW (%)
DH BB N BIT,

MR A PRI A DRSS, *FHREE & Helg LT, LDH,
GOT DA E ZR¥EINAS PFOA 3 X UY GenX (HFPO-DA) #& 5-#
TH BN, BEZ %7 (TP) OFE A D PRMP ¥
BEHETHR LN, T/7 2 (ALB) OF B 2D N
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PFHEP, PFMP #¢ 5t CTHLNT-, 7V =a—A (GLU) DFH
BRI DN PROA B G RECHA LN, L AT r—)L
(TCHO) DA & 7238/ » 13, PROA, PRMP $¢ H5-#£ TH LTz,
GPT DOAFZE/HINA GenX (HFPO-DA) # 5 TH LT,
Ca OFE 2BV, PFOA B HRETAH BN, 7 VT T
= (CRE) DA & 728073 . DFEMS, PFHEP, PFMP #% 5-%¢
TH LI, BUN @ BUN OAE 72 HENAS, PFOA £ 5-8%
TH LN, a7 U (GLOB) DA E /28 78 . PROA,
GenX (HFPO-DA) #% 5-BE T 5 #17-, ALB/GLOB Lb DA & 72
28, PFOA. GenX (HFPO-DA) ¥ 5-EETH L LT,
BUN/CRE bt DA E 728075, DFEMS % 58 CTA LAV,

U3 B S B AT ]

&R e MEAT R DS A B A R s ) (20T 2 B
SR IR DFE R A Table 7 (T3¢, RTHRRE L bhik
L C TlED single cell nerosis OA &= 72 A PFOA
35, 110, 330 mg/kg #5-#£, DFEMS 100, 300 mg/kg %
E.J¥ . GenX (HFPO-DA) . PFHEP. PFPMS. HxFGC, 2, 2-BPF.
PFHC. 2, 5-BDF. PFMP. PFBA. PFHxA. 4-CBTF. PFBS. HFBC,
PFPeA 5 BETHA BIT-, E 72Tl Focal necrosis
DA/ DFEMS 100, 300 mg/kg $¢5-#£. HxFGC. PFBA
BHRECTH LN, BIRORAE B O A Z /20
PFHEP, 2, 2-BPF. 2, 5-BDF # G- HECH BTz, £ 7= Bk
2B T 2 EHMEOHEOHEINDS 2, 2-BPF 35 X TV 2, 5-
BDF &5/ CH LT,

[FEBARTEPERT I8 23 AW SR s ) (20T 2 B
SR IR DFE R A Table 8 1T, KTHARE L bhik
L C. ATl Single cell nerosis OF = RN,
PFOA. GenX (HFPO-DA) . DFEMS. PFHEP #%¢ 5.8 CA4 5407~
F 7. GenX (HFPO-DA) Bt H-EETIX, 7'V V U EFHDOAT
FRR O « BEFE A F{RIT focal necrosis Z, HxFGC
WERETIL, b7 5 focal necrosis DA B
7-. —J5. PFOA. GenX (HFPO-DA). DFEMS $5-#ET. /)
BEFLERF AR IR R S & S vlz, BRIz W T,
PFHEP & 5-8F CUTALJRMIE D AFERMEAME LRk & & b
I, —#8D T v b TIEFARME N FE LT, —H. %
BRIRFEIRIC OV TR, WTNLDOREIZ HEEN A B IR
Mo Te, BT DUV TR, — S RRBEME I 28 O 45 13
REN=0, BERESRN 2Tz U<, bl E &
H1% OFRMERHE O RIEFT R L HEER ST, OO
FHZOWTIE, —H CRIEMREEN R LN HO
OEFMET, HEWEICERT 5 EE 2 b2
P BRI T,

D. &%

&R VIR AW E B EIR HE ) BT, #&
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Table 1. NERFEIEATFE AW ERESIMIIE] (2307 2 REHZ1L
Chemical Dose No. of animals Initial B.W. Final B.W. Ratio
(mg/kgB.W.) (Mean+SD) (Mean+SD) (Initial/Final)
mc 0 27/27 2040 £ 27.0 225.0 + 27.7 +10%
low 35 6/6 1719 + 5.2 1874 * 6.8 +9.0%
PFOA middle 110 6/6 1716 = 8.2 1853 = 6.5 +8.0%
high 330 6/6 1707 + 7.2 1576 = 8.6  *** -1.7%
low 30 6/6 1716 + 6.8 1884 * 9.2 +9.8%
DFEMS middle 100 6/6 170.7 = 9.9 186.4 = 9.7 +9.2%
high 300 6/6 1703 += 75 1745 = 11.3 *** +2.5%
GenX HFPO-DA 580 6/6 2179 £ 91 1986 * 157 ** -8.9%
PFOS 50 6/6 1713 = 6.3 1918 = 8.2 +12.0%
PFHEP 2000 5/6 217.7 £ 9.2 226.6 + 11.0 +4.1%
PFPMS 2000 4/6 2184 + 6.7 2122 + 63 * -2.8%
HxFGC 300 6/6 2216 + 11.2 2273 + 151 +2.6%
2,2-BPF 300 3/3 2369 £ 4.1 225.0 = 15.8 -5.0%
PFHC 300 6/6 233.6 £ 135 2344 + 204 +0.3%
2,5-BDF 300 6/6 227.0 + 133 2207 + 7.6 -2.7%
PFMP 2000 6/6 22713 £ 114 2474 = 10.1 +8.8%
PFBA 300 6/6 2274 £ 13.7 1944 + 365 ** -14.5%
PFHxA 300 6/6 2332 £ 81 2291 + 175 -1.8%
4-CBTF 2000 6/6 2278 + 13.0 2239 + 11.8 -1.7%
PFBS 140 6/6 2035 £ 36.9 2455 + 20.1 +20.6%
HFBC 300 6/6 1819 *= 143 1829 *= 21.7 +0.5%
PFPeA 300 6/6 1822 + 15.1 1874 * 146 +2.9%
PFHpA 300 6/6 1823 + 16.9 186.6 = 31.0 +2.4%
PFPo 300 6/6 199.2 + 18.9 2074 + 11.3 +4.1%
*:1p<0.05 *:p<0.01 ***:p<0.001
Table 2. DERFEMEATR AMEBEIIMREIE IS0 DB HEE
Dose Absolute Relative Absolute Relative Absolute Relative
Chemical No. of animals Liver weight Liver weight Kidney weight Kidney weight Spleen weight Spleen weight
(meg/keB.W.) (Mean+SD) (Mean=+SD) (Mean + SD) (Mean=SD) (Mean +SD) (Mean + SD)
MC 0 21/21 117 + 1.8 52 £ 03 194 + 0.23 0.86 * 0.05 059 * 0.10 0.26 + 0.03
low 35 6/6 9.8 £ 09 52 £ 03 169 + 0.12 0.90 £ 0.06 0.48 * 0.06 0.26 * 0.03
PFOA middle 110 6/6 96 £ 05 52 £ 0.2 1.71 + 011 0.92 * 0.04 0.44 + 0.07 * 0.24 + 0.04
high 330 6/6 78 £ 02 ** 49 + 0.2 157 + 013 ** 099 + 0.07 ** 036 + 0.07 ** 023 = 0.04
low 30 6/6 94 £ 13 50 £ 04 168 + 0.14 0.89 * 0.05 0.49 £ 0.04 0.26 * 0.02
DFEMS middle 100 6/6 83 £ 05 ** 44 + 02 ** 170 * 017 091 £ 0.06 0.54 £ 0.10 0.29 * 0.06
high 300 6/6 82 £ 13 ** 47 + 05 * 170 + 0.15 098 * 0.04 ** 049 * 005 * 0.28 * 0.02
GenX HFPO-DA 580 6/6 103 £ 06 ** 52 + 03 2.03 £ 0.10 1.03 + 0.07 * 050 + 0.10 0.25 £ 0.05
PFOS 50 6/6 100 + 04 ** 52 + 0.1 168 + 0.13 ** 0.88 + 0.06 050 + 0.12 0.26 * 0.06
PFHEP 2000 5/6 110 + 0.8 49 = 03 232 £ 0.07 ** 1.03 + 0.07 ** 049 * 011 0.22 + 0.04
PFPMS 2000 4/6 96 £ 04 ** 45 + 01 ** 194 + 0.10 092 + 0.05 058 + 0.13 0.27 £ 0.06
HxFGC 300 6/6 109 + 1.7 48 * 05 199 + 0.15 0.88 * 0.06 058 + 0.17 0.25 * 0.05
2,2-BPF 300 3/3 102 + 23 45 = 0.7 269 £ 0.10 *** 120 * 0.08 * 053 £ 0.15 0.24 £ 0.05
PFHC 300 6/6 124 + 11 53 £ 0.2 218 £ 0.14 ** 093 * 0.08 0.57 * 0.08 0.24 £ 0.02
2,5-BDF 300 6/6 106 + 1.3 48 = 0.6 209 £ 011 * 095 * 0.07 * 055 * 0.10 0.25 £ 0.05
PFMP 2000 6/6 128 + 08 * 52 £ 04 213 £ 0.19 0.86 * 0.06 0.64 * 0.07 0.26 * 0.03
PFBA 300 6/6 91 £ 15 * 47 + 02 ** 187 + 032 097 £ 0.04 ** 045 * 0.11 * 0.23 + 0.04
PFHxA 300 6/6 108 + 1.2 47 £ 02 * 216 * 018 * 095 + 0.07 * 0.60 * 0.18 0.26 * 0.07
4-CBTF 2000 6/6 109 + 0.9 49 = 03 * 215 £ 014 * 096 * 005 ** 049 * 0.09 * 0.22 + 0.04
PFBS 140 6/6 132 + 138 53 £ 05 223 £ 031 0.90 * 0.06 0.66 = 0.15 0.27 + 0.06
HFBC 300 6/6 94 £ 13 * 51 + 01 1.79 + 0.26 0.98 + 0.07 ** 047 £ 0.2 0.26 = 0.04
PFPeA 300 6/6 9.0 £ 1.0 ** 48 + 03 * 169 £ 020 * 090 + 0.05 047 + 012 0.25 + 0.04
PFHpA 300 6/6 105 + 24 56 * 05 177 + 010 * 097 * 013 045 + 0.14 0.24 + 0.05
PFPo 300 6/6 112 + 1.0 54 £ 03 196 + 0.19 094 + 0.05 * 0.52 + 0.09 0.25 + 0.03
*:p<0.05 **:p<0.01 ***:p<0.001
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Table 3. [IERURTEIENTIEN AMEESIBTE (LAIE) ] (2B Dlifd: HE

Body weight Liver Kidneys Spleen
Treatment  No. of rat y 9 - - -
(9) Absolute (g) Relative (%) Absolute (g) Relative (%)  Absolute (g) Relative (%)

Control 6 378.8 + 24.8 142+20 3.7+04 28+0.3 0.7+0.0 0.87 £0.16 0.23+0.04
PFOA 6 307.5 + 19.7 ** 17.7 £+ 2.3* 5.7 £0.4%* 27+0.2 0.9+0.1* 0.58 £ 0.09* 0.19£0.02
GenX 4 359.8 + 18.3 23.0£ 0.5 6.4 +£0.4" 3.0+£0.1 0.8+0.1 0.71 £ 0.04 0.20 £ 0.02
HxFGC 3 3718+ 7.0 13.8+1.7 3.7+04 27+03 0.7+0.1 0.70 £ 0.20 0.19 £ 0.05
DFEMS 2 373.0 £ 26.2 159+1.8 43+0.2 28+0.3 0.8+0.0 0.81+0.01 0.22 £ 0.02
*, **, ***. P<0.05,0.01 and 0.001 vs Control, respectively

M=o == ¥ N =] / - > =N
Table 4. [JEEHSRHEATR D AWML QEE) ) (B 2B ER

Body weight Liver Kidneys Spleen
Treatment  No. of rat y 9 - y - P -
(9) Absolute (g) Relative (%) Absolute (g) Relative (%)  Absolute (g) Relative (%)

Control 6 4224 + 21.3 158+ 1.6 3.7+£0.2 3.0+£0.2 0.7+£0.0 0.76 £ 0.10 0.18 £0.03
DFEMS 4 423.1 £ 28.0 18.7 £ 2.3 4.4 +0.3" 3.0+£0.2 0.7+0.0 0.81+0.12 0.19 £ 0.02
PFHEP 5 3625+ 253 * 206+1.2" 57+04"™ 42105 12+02" 0.75+0.14 0.21+£0.03
PFHxA 3 4129+ 4.8 152+ 0.6 3.7+0.1 3.3+0.2 0.8+0.0 0.78 £ 0.10 0.19+£0.03
*, **, *** P<0.05,0.01 and 0.001 vs Control, respectively

e f— = N =] N - e R
Table 5. [JERMEFMEATIEN AVME IR LTE) (2B 5 MR PRI
Treatment Control PFOA GenX (HFPO-DA) HxFGC DFMES DFEMS PFHEP PFMP
Dose (mg/kg) 0 30 100 100 100 300 100 100 -> 50
No. of animal 12/12 6/6 4/6 3/6 2/6 6/6 4/6 3/6
WBC (1072 /dL) 65.5 £ 9.6 83.3 £ 7.6 ¥ 88.3 £ 6.5 #*¢ 70.7 £ 7.6 110.0 £ 9.0 ** 66.0 = 8.32 67.3 £ 2.7 70.3 £ 12.8
RBC (1074 /ul) 718.1 £ 23.4 658.2 £ 50.2 * 605.3 = 27.6 #okkk 678.3 £ 38.3 742.0 + 41.0 638.6 = 52.58 * 692.3 + 21.5 680.3 + 27.1
HGB (g/dL) 14.8 = 0,4 13,0 = 0.8 Fok 12,9 = 0.4 Hotckk 14,3 = 0.6 14.8 = 0.5 13.0 = 0.84 >k 14,2 = 0.3 14,0 = 0.5
HOT (%) 40.8 = 1.0 36.1 + 2.1 ok 3.8 = 1.0 Lasd 39.4 £ 1.2 40.8 + 1.3 36.7 £ 2.22 -k 39.1 + 0.9 38.6 + 1.4
MCV (fL) 56.8 £ 1.2 54.9 = 1.6 59.3 £ 1.9 58.1 £ L5 55.0 £ 1.4 56.0 £ 1.58 56.5 £ 0.6 56.8 £ 1.6
MCH (o) 20.7 £ 0.5 19.8 = 0.8 21.3 £ 0.6 21.0 £ 0.5 20.0 £ 0.4 20.4 £ 0.54 20.56 £ 0.2 20.5 + 0.4
WCHC (g/dL) 36.3 £ 0,6 36.0 + 0.5 3.9 = 0.2 36.2 + 0.4 36.3 + 0.1 36.4 = 0,50 36,3 + 0,3 36,1 + 0.4
PLT (1074 /dL) 111.4 = 1L.1 101.0 + 16.1 128.0 = 16.1 118.5 = 16.2 122.0 + 7.0 104.1 = 9.02 119.3 + 14.6 102.1 + 8.3
TDWCV (%) 12.1 = 0.4 12.8 = 0.6 13.3 = 0.3 = 12.1 = 0.4 12.7 = 0.0 12.7 = 0.61 12.4 £ 0.2 12.3 = 0.3
ROWSD (fL) 27.5 £ 1.2 28.2 = 1.8 3.6 £ 1.3  #k 28.2 £ 1.7 27.9 £ 0.7 28.5 £ 1.92 28.0 £ 0.4 28.0 £ 1.3
PCT (% 0.6 £ 0.1 0.6 = 0.1 0.7 £ 0.1 0.6 £ 0.1 0.7 = 0.0 0.6 = 0.05 0.7 £ 0.1 0.6 = 0.0
WPV (fL) 5.6 £ 0.2 6.6 + 0.2 5.6 = 0.0 5.4 £ 0.1 6.6 = 0.0 5.4 = 0.10 6.6 + 0.1 5.4 = 0.1
PDW (%) 14.8 £ 0.5 16.6 = 0.5 1.7 = 0.3 = 15.0 = 0.0 14.8 = 0.2 147 £ 0.19 14.8 £ 0.2 14.7 £ 0.4
*: p <0.06 okl p < 0.0:%kk: p < 0.001 ekek: p < 0.0001

e f— = N =] N - e n
Table 6. [JERMAFRMENTIEN AMEEIIFRLTE] (2600 5 MIRAELTFRIBRE
Treatment Control PFOA GenX (HFPO-DA) HxFGC DFMES 'DFEMS PFHEP PRMP
Dose (ng/kg) 0 30 100 100 100 300 100 100 -> 50
No. of animal 12/12 6/6 4/6 3/6 2/6 5/6 4/6 3/6
LDH (U/L) 118.18 £ 30.8 213.7 £ 43.8 ook 174.0 £ 43.5 * 98.7 £ 11.1 88.0 £ 12.0 123.4 £ 49.2 223.3 *+ 141.5 128.3 + 49.8
GOT (U/L) 63.56 = 5.6 9.5 + 10.6 ok 7.0 + 4.6 * 63.0 + 9.0 56.0 + 6.0 57.0 = 6.9 61.6 + b.7 64.3 + 4.2
TP (g/dL) 5.7 £ 0.3 556 + 0.2 5.4 + 0.3 5.4 + 0.3 59 + 0.1 5.6 = 0.1 53 + 0.1 5.1 = 0.1
ALB (g/dL) 3.5 £ 0.3 3.8 = 0.3 3.9 £ 0.2 3.4 £ 0.2 3.7 £ 0.1 3.6 £ 0.2 3.1 £ 0.2 2.8 £ 0.1
ALP (U/L) 534.3 £ 20.5 472.3 L 111.2 682.5 + 95.3 389.3 L 118.6 504.5 L 88.5 457.0 * 66.6 390.8 L+ 77.2 511.3 *+ B6.2
GLU (mg/dL) 150.8 + 27.4 60.8 + 18.7 * 88.3 + 25.6 108.3 + 52.2 122.0 + 35.0 190.4 + 25.9 210.3 + 17.3 241.3 = 7.6
TBIL (ng/dL) 0.2 £ 0.2 0.3 = 0.1 0.2 * 0.1 0.1 £ 0.0 0.2 + 0.1 0.1 £ 0.0 0.1 £ 0.0 0.1 £ 0.0
IP (mg/dL) 9.8 £ 1.6 12.7 £ 1.0 12.7 £ 1.3 12.1 £ L5 12.7 £ L7 8.2 £ 0.6 8.1 £ 0.8 88 £ 0.1
TCHO (mg/dL) 62.8 = 9.1 52.3 + 2.8 * 61.3 + 11.6 58.0 + 1.4 64.56 + 2.5 56.4 + 6.3 69.0 + 8.4 43.0 = 3.7
GeT (U/L) 1.3 = 0.0 0.8 + 0.4 1.0 + 0.0 1.0 + 0.0 1.0 *+ 0.0 2.4 = 1.7 1.5 *+ 0.5 2.3 = 0.5
GPT (U/L) 38.7 £ 9.1 4.2 = 3.4 48.8 £ 3.7 * 32.7 £ 3.7 40.0 = 4.0 33.4 £ 3.6 36.8 £ 6.5 42.7 £ 3.7
Ca (ng/dL) 9.2 £ 0.5 88 L 0.2 * 9.1 £ 0.1 9.0 £ 0.0 9.7 £ 0.4 9.4 £ 0.2 9.5 £ 0.2 9.5 £ 0.0
CRE (mg/dL) 0.4 + 0.2 0.3 *+ 0.0 0.3 = 0.0 0.4 = 0.0 0.3 += 0.0 0.2 = 0.0 *k 0.2 = 0.0 0.2 = 0.0
BUN (mg/dL) 20.5 = 2.0 253 * 2.4 Aokok 23.1 £ 1.7 20.8 = 0.5 19.9 * 0.6 219 * 4.1 20.8 * 2.5 18.8 = 1.2
GLOB (g/dL) 2.2 £ 0.3 L8 £ 0.1 * 1.6 £ 0.2 * 2.0 £ 0.2 2.2 £ 0.2 2.1 £ 0.2 2.3 £ 0.2 2.2 £ 0.0
ALB/GLOB 1.7 £ 0.4 2.2 + 0.3 * 2.6 + 0.4 Aok 1.7 £ 0.1 1.7 £ 0.2 1.7 £ 0.3 1.4 £ 0.2 1.3 £ 0.1
BUN/CRE 65.6 = 13.6 811 + 10.2 69.0 + 3.7 59.2 + 7.2 61.3 + 2.8 88.8 = 11.5 * 86.3 + 11.6 79.3 + 5.7

* p < 0.05 sk p < 0.0%ek: p < 0,001 %ekk: p < 0,0001
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Table 7. DERFHERTHRD AMEREIB L] (S8 LM EMRRE A AT
PFOA DFEMS GenX

Chemical Mc low  middle  high low  middle  high HFPO-DA 'TOS
Dose (mg/kgB.W.) 0 35 110 330 30 100 300 580 50
No. of animals 27/21 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6
Liver
Single cell necrosis 0 6* 6* 6* 0 6* 6* 6* 0
Focal necrosis 0 0 0 1 0 4* 6* 0 0
Kidney
Necrosis, tubule 0 0 0 0 0 0 0 0 0
Cast 0 0 0 0 0 0 0 0 0
Cyst 0 0 0 0 0 2 0 0 0
Chemical MC PFHEP PFPMS HxFGC 2,2-BPF PFHC 2,5-BDF PFMP PFBA PFHxA 4-CBTF PFBS HFBC PFPeA PFHpA PFPo

Dose (mg/kgB.W.) 0 2000 2000 300 300 300 300 2000 300 300 2000 140 300 300 300 300

No. of animals 27/21 5/6 4/6 6/6 3/3 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6

Liver
Single cell 3 3 o 3* 5+ 5* 2 6 6 5* 3* 5 # 1 0
necrosis

Focal necrosis 0 0 0 2% 0 0 0 0 2% 0 1 0 0 0 0 0

Kidney
Necrosis, tubule 0 4* 0 0 3* 0 2% 0 0 0 0 0 0 0 0 0
Cast 0 0 0 0 3* 0 3* 0 0 0 0 0 0 0 1 0
Cyst 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0

*: p < 0.05 (vs. MC group)
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Table 8. [IEBARTEVEATFED AME IR L] (23600 2 AN BERLRE - AOfRAT

Treatment Control PFOA Ge“’;f\};wo_ HXFGC DFEMS PFHEP
Dose (mg/kg) 0 30 100 100 300 100
No. “of 12 6 4 3 5 4
animal
Liver

Single cell necrosis 0 6% 4% 1 4% 0

Focal necrosis 0 0 4% 3% 1 0

Hypertrophy, centrilobular 0 6% 4% 0 5% 0
Kidney

Tubular regeneration 0 0 0 0 0 2

Tubular dilatation 0 0 0 0 0 5%

Cyst 1 0 0 0 0 0
Lung

Thrombus 0 0 1 0 0 0
Prostate

Inflammation, interstitium 0 0 0 0 1 2
Thyroid

Inflammation, interstitium 0 0 0 0 0 2
Epididymis

Sperm granuloma 0 0 0 1 0 0

*: p < 0.05 (vs. Control)
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Fluorotelomer
aloohol 4:2

Fluorotelomer
alcohol 6:2

Fluorotelom
er alcohol
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80 Fluorotelomer
alcohol 102
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Fluorotelomer
aloohol

ot
Fluorotelomer
alcohol

1H.1H8H-
Perfluoro-1-
octanol

CASRN

2043-47-2

647-42-7

678-39-7

865-86-1

375-82-6

307-37-9

10331-08-5

R

-
F——F
F——F
F——F
—
OH
s
F——F
F——F
F——F
[
F——F
F——F
oH
F——F
F——F
on

F——F
F—1—F
F——F
F——F
HO'

F—t—r
F—t—r
F—t—r
F—t—r

HO

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

DNA binding by OASIS DNA binding by OECD

No alert found No alert found

No alert found No alert found No alert found No alert found

No alert found No alert found No alert found No alert found

No alert found No alert found AN2AN2 > Schiff base formation by aldehyde formed after  No alert found
metabolic activation/AN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group

metabolic activation;SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found No alert found No alert found No alert found

No alert found No alert found No alert found No alert found

No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to
Acyl Halides:Acylation >> P450 Mediated Activation

to Acyl Halides >> 1,1-Dihaloalkanes

Oncologic

Classification

Not classified

Not classified

Not classified

Not classified

Alpha- and

Alpha- and
beta~
Haloether

Reactive
Functional
Groups

Alpha- and
beta-
Haloether
Reactive
Functional
Groups

in vitro in vivo Organic BESE vitro AREAZRSAR  EESME BESHE nvivod SEESE BESHE  invito
mutagenicity  mutagenicity  functional vitro 2 invitro T AUREUER vitro /M vitro DNA HPR
(Ames test)  (Micronucleus) groups HERBHR YR~ L] LR

alerts by ISS  alerts by ISS T4 =T

No alert found No alert found AlcoholAlkyl -
alide;Perflour
on

derivatives

No alert found No alert found AlcoholAlkyl  TA1535TA1537.TA98 TAI00 WP2uvrA( CHO(£9)  L5178Y (&
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1

. cells
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e (£59) 59),
Negative// Ambiguous
human  (+S9)Negati
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blood

lymphocyte
Negative(=
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ocarbon PKM101(:59) Negative

derivatives
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ocarbon
derivatives
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rbon

derivatives

No alert found No alert found Alcohol:Alkyl
halide: Perflour
ocarbon
derivatives

No alert found No alert found Alcohol:Alkyl
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derivatives
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FEMADNAS Bl BEEEH vivo /MEEL vivo DNAJR
L3 £l B ]
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N
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

51 423-46-1 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found AlcoholAlkyl

Fluorotelomer beta- halide;Perflour

alcohol Haloether ocarbon

Reactive derivatives
Functional
Groups

THIHITH- 307-70-0 wo  Noalert found No alert found
Eicosafluoro- R
1-undecanol

THAHSH-  355-80-6 No alert found No alert found
Perfluoropenta
nol
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(Perfluorooctyl
Joropanol
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Perfluoro-1- F
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F—f—F
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F— —F
Ho
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F——F

HO
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No alert found

No alert found

No alert found

No alert found

AcylationAcylation >> P450 Mediated Activation to Alpha=and o alert found No alert found Alcohol:Alkyl

Acyl Halides:Acylation >> P450 Mediated Activation beta- halide: Perflour
to Acyl Halides >> 1,1-Dihaloalkanes Haloether arbon
Reactive derivatives
Functional
Groups

Acylation Acylation >> P450 Mediated Activation to Alpha- and  No alert found No alert found Alcohol:Alkyl
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to Acyl Halides >> 1,1-Dihaloalkanes Haloether
Reactive derivatives
Functional
ups

Not classified No alert found No alert found Alcohol:Alkyl
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ocarbor
derivatives
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Reactive derivatives
Functional
ups

Acylation Acylation >> P450 Mediated Activation to Alpha=and o alert found No alert found Alcohol:Alkyl
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Reactive derivatives
Functional
Groups
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745
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Reactive derivatives
Functional
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HO
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EX ] CASRN W& Garcinogeniclt DNA alerts for AMES. GA and MINT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro invivo Organic BERTE vivo ARRARRIE  BESE BEESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS <5

THAHTH-  335-99-9 No alert found No alert found
Dodecafluoro-

1-heptanol

Perfluoropenta 2706-90-3 No alert found No alert found

noic acid F
F—t—F
F— —F
F——F
F——F
Ho o
Perfluorooct 335-67-1 F Perfluorooctan No alert found
anoic aci oic acid
(PFOA)
(Nongenotox);
Structural
alert for

nongenotoxic
carcinogenicity

Ho o
Perfluorohepta 375-85-9 F Perfluorooctan No alert found
oic acid oic aci
(PFOA)
" (Nongenotox);
Structural
F—F alert for
nongenotoxic
F——F carcinogenicity.
F—t—F
—t—r
—t—r
Ho' °
Perfluorobutan 375-22-4 No alert found No alert found
oic acid F

HO (o]
Perfluorohe 307-24-4 . Perfluorooctan No alert found
xanoic acid oic aci
(PFOA)
[ — (Nongenotox):
Structural
alort for
F—" nongenotoxic
carcinogenicity
F—1—F
F—1—F
F—1—F
o X0
Perfluorooctan 676-45-5 Perfiuoronctan No alert found
edioic aci oic acid
(PFOR)
0 (Nongenoto)
Strustural
alrt for

nongenotoxic
carcinogenicity

No alert found

to Acyl Halides >> 1,1-Dihaloalkanes

No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found No alert found

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-
Hal

Aok and
et
Reactive
Functional
Groups

Alpha- and

A\nha and

Alpha- and

beta-
Haloether
Reactive

Functional

Aok and
Peiester

Reactive
Functional
Groups

Alpha- and

No alert found No alert found Alcohol:Alkyl
halide: Perflour
rbon

ocart
derivatives

No alert found No alert found (PFOA)Alkyl
h lide;Carboxyl

avidPeriouros
arbon
derivatives

No alert found No alert found (PFOA)Alkyl  TA98TAIO0TAI02TAI04 (£89)  [CHO(+
walide;Carboxyl Negative, [NH4+15
98, TA100,TA1535,TA1537,TA1538, Negative

acidPerfiouros S servisinsDA WP 2o NHAHEER
arbon S9)NegativeNat 1 V%N
derivatives | TAJ8 TAI00.TAI535TAIS37WP2uwrA GHO(+S9)
(£59) Negative] Negative
Na+1i]

No alert found No alert found (PFoAmky\ TA98.TAI00.TA1535,TA1537 TA1538
halide;Carboxyl (+59) Negative

aidPerfiouro
arbon
derivatives

No alert found No alert found (PFOA)Alkyl  TA98 TA100,TA1535,TA1538 TA1539
halide: Carboxyl (59) Negative

acidPerflouroc

arbon
derivatives

No alert found No alert found (PFOA)Alkyl TA%TMOOWPZWVATAQETA!UUTA l:rxiﬁlm

h lide;Carboxyl 1535 TA1537 WP2uv FALC
ssmoormsasrnssnmsas 597

acidPorfouroe (£59) Nagaiive Negative

arbon

derivatives

No alert found No alert found (PFOA)Alkyl
halide: Carboxyl

acid;Perflouroc

arbon
derivatives

invitro 3 GEESME GEEBE  inviro invitro T in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] S

TKecel  Theel [C3H

Positive  Negative 10717248
L]
Negative
NHa+15]

V79, Negativ
e

V19 (£59)
Negative

HepG2  V79(£59)
Negative  Negative

EalE EESE EESE EESE

BES! &
;MDNAS B i :N;:.t v DNAZR in vivo £ in vivo 5 in vivo 3

HRFHER WDNABRL AvhsER
B

C57BL/6J 5k C57BL/6J
T YRM (CricoBs- TYRM
R M

N U Sames and

23 Dolittle Negative
Negative:

[CD-1(ICR)

TR

AR

Negative

NHA+EE Na

1]

Fischerddd
rat, LI, KI
Negative

SDSUhFR
i

Equivocal/
ifNegative

in vivoZZZX REAAME
R

Hkﬁ‘/\/&

R AKE
HL
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£33 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic |in vitro in vivo, Organic BEFME vitro ARRAZRABR  BEHIE BESE nvtod BEHME BEESE nvto  nvito A invito fl BEBNE_BEHE BESE BESE BESE 0 vivoRA RAAME
¥ (genotox and Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S A £l B ] HREHER WONAGRL *vhEtB
alerts by ISS slerts by ISS  alerts by ISS 745 Bl
33 356-02-5 No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)Alkyl
Fluorotelomer 4 halide;Carboxyl
carboxyfic acid ic
F F acidPerflouroc.
arbon
derivatives
F——F
F——F
HO' o
Potassium  2395-00-8 - Perfluorooctan No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)ANkyl
perfluorooctan oic acid halide: Carboxyl
oate F F (PFOA) ic
(Nongenotox): acidPerflouroc.
F F Structural arbon
alert for derivatives
F F nongenotoxic
carcinogenicity.
F F
F F
F——F
F——F
3 o
K
Perfluoronona  23453-64-1 Perfluorooctan No alert found No alert found No alert found Alpha- and  No alert found No alert found (PFOA)Alkyl
nedioic aci oic acid beta- alide: Carboxyl
0A) Haloether ic
(Nongenotox): Reactive acidPerflouroc.
Structural Functional arbon
alert for derivatives
nongenotoxic
carcinogenicity.
2HZHIHIH- 914637-49-3 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)AIkyl
Perfluorooctan halide: Carboxyl
oic acid ic
acidPerflouroc.
arbon
derivatives
Perfluorohexan 336-08-3 Phtslate (o No alert found No alert found No alert found Alpha- and  No alert found No alert found (PFOA)Alkyl
edioic acid buthyl) beta- haiide: Carboxyl
diesters and Haloether ic
monoesters Reactive acidPerflouros.
O (Nongenotox): Functional arbon
Structural Groups derivatives
alert for
nongenotoxic
carcinogenicity
Sodium 335-95-5 - Perfluoroostan No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)AIkyl
perfluorooctan oic acid halide: Carboxyl
3 F (PFOA) ic
(Nongenotox); acidPerflouroc.
2 F Structural arbon
alert for derivatives
2 F nongenotoxic
carcinogenicity.
F F
[ —
F
F F
o o
.
Perfluorodeca 307-78-8 Perfluoroostan No alert found No alert found No alert found Alpha-and  No alert found No alert found (PFOA)Alkyl
nedioic acid oic acid beta- halide;Carboxyl
(PFOA) Haloether ic
(Nongenotox) Reactive acidPerflouroc.
Structural Functional arbon
alert for Groups derivatives
nongenotoxic
carcinogenicity.
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£33 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic |in vitro in vivo, Organic BEFME vitro ARRAZRABR  BEHIE BESE nvtod BEHME BEESE nvto  nvito A invito fl BEBNE_BEHE BESE BESE BESE 0 vivoRA RAAME
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S A £l B ] HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl
83 34508-33-9 No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)Alkyl
Fluorotelomer halide;Carboxyl
carboxyfic acid ic
acidPerflouroc
arbon
derivatives
- 679-12-9 No alert found No alert found No alert found Acylation:Acylation > P450 Mediated Activation to Alpha- and o alert found No alert found (PFOA)AIkyl
Perfluorobutan Acyl Halides:Acylation >> P450 Mediated Activation beta~ halide;Carboxyl
oic acid to Acyl Halides >> 1,1-Dihaloalkanes Halosther ic
Reactive acidPerflouroc.
Functional arbon
Groups derivatives
TH- 1546-95-8 Perfluorooctan No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Alpha~ and o alert found No alert found (PFOA)AIkyl
Perfluorohepta o oic acid Acyl Halides:Acylation >> P450 Mediated Activation beta~ halide;Carboxyl
noic aci (PFOA) to Acyl Halides >> 1.1-Dinaloalkanes Haloether ic
o (Nongenotox) Reactive acidPerflouros.
Structural Functional arbon
alert for up: derivatives
nongenotoxic
carcinogenicity.
3- 854-30-4 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)AIkyl
(Perfluorohexy halide: Carboxyl
Dpropanoic ic
acid acidPerflouroc.
arbon
derivatives
8H- 13973-14-3 Perfluoroostan No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Alpha- and o alert found No alert found (PFOA)AIkyl
Perfluorooctan Ho, oic acid Acyl Halides:Acylation >> P450 Mediated Activation beta~ halide;Carboxyl
oic aci (PFOA) to Acyl Halides >> 1.1-Dinaloalkanes Haloether ic
0 (Nongenotox): Reactive acidPerflouros.
Structural Functional arbon
alert for roups derivatives
nongenotoxic
carcinogenicity.
F
Ammonium  3825-26-1 Perfluoroostan No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)AIkyl
perfluorooctan oic aci halide: Carboxyl
(PFOA) ic
(Nongenotox); acidPerflouroc.
Structural arbon
alert for derivatives
nongenotoxic
carcinogenicity
3- 80705-13-1 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)Alkyl
(Perfluorobutyl halide;Carboxyl
o ic
acid F——F acidPerflouros.
arbon
e derivatives
F——F
HO o
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBE vito AR EALESE  BESME BESIE nvvod BEBIE BESE nvto  nvto & invivo fl BEBE_ BEBE BESE BESE_BESE 0 vioRA RHAL
¥ (genotox and Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AYRBUR  vitro /M vitro DNA SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S L3 £l B L HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl

Perfluoropenta 376-73-8 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found (PFOA)AIkyl

nedioic acid beta halide;Carboxyl

Haloether ic
Reactive acidPerflouroc
Functional arbon
Groups derivatives
Perfluorobutan 377-38-8 No alert found No alert found No alert found No alert found Alpha=and  Noalert found H-acceptor-  (PFOA)Akyl
edioic acid bote- ath3- halide;Carboxyl
Haloether acceptor ic
Reactive acidPerflouroc.
Functional arbon
Groups derivatives
Perflucropropa 422-64-0 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found (PFOA)AIkyl
noic acid E o halide;Carboxyl
Haloether ic
Reactive acidPerflouroc.
Functional arbon
up: derivatives
F——"—F
HO 0]
3- 812-70-4 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOA)AIkyl
(Perfluorohept halide: Carboxyl
Ypropanoic ic
acid acidPerflouroc.
arbon
derivatives
Perfluoro-1.4- 375-50-8 No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkyl TA1535, TA1537.TA98,TA100, TA102,  peripheral
diiodobutane F Linear halide;Perflour WP2 (£39) Negative uman
Aliphatic. on lymphocyte
Hydrocarbone derivatives;Per s (59)
|——F ype halogenated Negative
Gompounds carbon
derivatives
F—1—F
F—1—F
|——F
F
I 375-80-4 . No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl TAI535, TAI537,TA98, TAI00, TA102
Dilodoperfluor Linear haiidePerflour (£59) Negative
ohexane Aliphatic ocarbon
—t—F Hydrocarbone derivativesPer
Type halogenated
Compounds
derivatives
F——F
Nonafluoro-1- 423-39-2 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl TA1535 TA1537,TA98,TA100(=
iodobutane F Linear halide;Perflour S9Negative
Aliphatic rbon
Hydrocarbone derivatives:Per
|——F yoe halogenated
Gompounds carbon
derivatives
F——F
F—1—F
F——F
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBE vito AR EALESE  BESME BESIE nvvod BEBIE BESE nvto  nvto & invivo fl BEBE_ BEBE BESE BESE_BESE 0 vioRA RHAL
¥ (genotox an Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S L3 £l B L HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl

Heptafluoropro 754-347 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Pyl iodide F Linear halide;Perflour

Aliphatic. ocarbon
Hydrocarbone derivativesPer
vpe halogenated
Gompounds carbon
derivatives
F—1—F
F———F
F

1.6- 918-22-9 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Dibromododec Linear halide;Perflour

afluorohexane Aliphatic. ocarbon

Br——F Hydrocarbone derivatives:Per

Type halogenated
F ¢ Gompounds carbon
derivatives

F—t1—F

F—t1—F

F—t1—F

Br——F

2 375-51-9 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

lodoperfluorob F Linear halide;Perflour

utane Aliphatic. on
Hydrocarbone derivatives:Per
vpe halogenated
Gompounds carbon
derivatives

|——F

F—1—F

F——F

i- 375-48-4 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Bromoperfluor F Linear halide:Perflour

obutane Aliphatic ocarbon

Hydrocarbone derivatives:Per
Br——F Type halogenated
Compounds. carbon
derivatives
F—1—F
F——F
F—1—F
F

1- 422-85-5 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Bromoheptaflu F Linear haiidePerflour

oropropane Aliphatic. on

Hydrocarbone derivatives:Per
Type halogenated
Br———F Compounds. arbon
derivatives
F——F
F——a—F
F

I 335-70-6 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Dilodoperfluor Linear halide:Perflour

ooctane —— Aliphatic ocarbon

Hydrocarbone derivativesPer
Type halogenated
Compounds
derivatives
1-Chloro-6-  16486-97-8 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl
iodoperfluorol Linear haiidePerflour
exane Aliphatic. on
—t—F Hydrocarbone derivatives:Per
vpe halogenated
F——F Gompounds carbon
derivatives
F——F
F——F
F——F
o——F




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) g RREHE DR
alerts by ISS alerts by IS alerts by ISS 745

i- 335-58-0 - No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkyl

Todopentadeca Linear halide;Perflour

fluoroheptane Aliphatic. ocarbon

Hydrocarbone derivativesPer
vpe halogenated
r " Compounds. carbon
derivatives
F——F
F—1—F

i- 638-79-9 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Todoperfluorop N Linear halide;Perflour

entane Aliphatic. ocarbon

1 Hydrocarbone derivatives:Per
Tye halogenated
Gompounds carbon
derivatives
F—t1—F
F—t1—F
Heptafluoro-  677-69-0 No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkyl
iodopropane F Linear halide Perflour
Aliphatic. on
Hydrocarbone derivatives:Per
vpe halogenated
F——"F—7F Compounds. carbon
derivatives
| ——F
F——a—F
F
1.2- 661-95-0 No alert found No alert found SN2:SN2 >> DNA alkylation:SN2 >> DNA alkylation >> Vicinal  No alert found Halogenated  No alert found No alert found Alkyl
Dibromohexafl F Dinaloalkanes;SN2 >> Internal SN2 reaction with aziridinium Linear halide;Perflour
woropropane and/or cyclic suffonium ion formation (enzymatic):SN2 >> Aliphatic ocarbon
Internal SN2 reaction with aziridinium and/or cyclic suffonium Hydrocarbone derivatives:Per
ion formation (enzymatic) >> Vicinal Dinaloalkanes Type halogenated
Br——F Compounds carbon
derivatives
Br——F
F——F—F
F
Perflubrodec  307-43-7 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl
Linear haiidePerflour
o Aliphatic. on
r Hydrocarbone derivatives:Per
vpe halogenated
r——r Gompounds arbon
e, derivatives
Perfluoro-1-  355-43-1 . No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl
fodohexane Linear halide:Perflour
Aliphatic ocarbon
—t—F Hydrocarbone derivatives:Per
Type halogenated
Compounds
derivatives
F——F
Perfluorohexyl 335-56-8 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl
bromide Linear halide;Perflour
Aliphatic. rbon
Br—f—F Hydrocarbone derivatives:Per
vpe halogenated
F——F Gompounds carbon
derivatives
F—t1—F
F—t1—F
F——F
F—t—F

invitro 3 GEESME EESE  in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] S

in vitro A% in vitro #l MRS BESE
FEMADNAS Bl BEEEH vivo /MEEL vivo DNAJR
L3 £l B ]

EERE EEATE_BEAE
e R i ivo T b o 2

REER WONAGRL AvhER
R

in vivoZZZX REAAME
R
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38M pentafluoroiod 354-64-3
cethane

1H- 355-37-3
Perfluorohexan

No alert found No alert found

No alert found No alert found

-
F——F
F——F
F——F
F——F
F——F
F F

ANZAN2 >> Schiff base formation by aldehyde formed after

metabolic activation/AN2 >> Schiff base formation by aldehyde

formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
fter metabolic activation;SN2 >> Acylation involving a leaving,
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found

No alert found

AcylationiAcylation >> P450 Mediated Activation to
Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

Halogenated  No alert found No alert found
Linear

Aliphatic:
Hydrocarbone
Type

P
Compounds

Halogenated  No alert found No alert found
Linear

Aliphatic

Hydrocarbone

vpe
Gompounds

X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 24—

Perfluorohexyl 355-41-9 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

chloride inear halide;Perflour

Aliphatic. ocarbon
o—t—F Hydrocarbone derivativesPer
vpe halogenated
F——F Gompounds
derivatives
F——F
F——F
F——F
F——F
Perfluorodecyl 423-62-1 " No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl
iodide Linear halide;Perflour
— Aliphatic. ocarbon
1 Hydrocarbone derivatives:Per
Type halogenated
—|— Compounds. carbon
- derivatives

i- 375-88-2 A No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Bromopentade Linear halide Perflour

cafluoroheptan Aliphatic. ocarbon

. Hydrocarbone derivatives:Per

vpe halogenated
r " Compounds. arbon
derivatives
F——F
F——r
F—1—F
F——F
1,4-Dibromo- 18599-20-7 Aliphatio No alert found No alert found SN2:SN2 5> SN2 at an 5p3 Carbon atomSN2 5> Halogenated  Aliphatic Aliphatic — Alkyl
3 halogens SN2 at an 5p3 Carbon atom >> Aliphatic halides  Linear halogens halogen halide:Perflour
tetrafluorobuta (Genotox)Stru Aliphatic ocarbon
ctural alert for Hydrocarbone derivatives:Per
genotoxic. Type halogenated
carcinogenicity. Compounds
o R derivatives
F
FooBr
23 355-20-4 No alert found No alert found SN2:SN2 5> DNA alkylation:SN2 > DNA alkylation >> Vicinal  No alert found Halogenated  No alert found No alert found Alkyl
Dichlorooctaflu F Dihaloalkanes:SN2 >> Internal SN2 reaction with aziridinium Linear halide;Perflour
robutane and/or cyclic sulfonium ion formation (enzymatic):SN2 >> Aliphatic. on
Internal SN2 reaction with azirdinium andor cyclic sulfonium Hydrocarbone derivatives:Per
F—T—F ion formation (enzymatic) >> Vicinal Dihaloalkanes yoe halogenated
Gompounds arbon
derivatives
Ccl——F
cl—f—F
F— —F
F

Alkyl Positive(NIHS)
halidePerflour

Per
on
derivatives
Alkyl TA1535, TA1537,TA98 TA100, WP2  GHL Cells, mouse
halide:Perflour (59) Negative clone No.  lymphoma.
rbon 11 (£59)  L5178Y
derivatives Negative  (£59)
Negative

Vi o EEBE
AR

BESE in vitro
itro /M vitro DNA  HPR'
L] SN

in vitro < i vitro

B
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Ex ] CASRN i Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BRI vito ARRAZRAR  BEBE EESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

(Perfluoro-n- 80793-17-5 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl TA1535, TA1537.TAS8TAI00 WP2  Ghinise

hexylethane Linear halide;Perflour (+59) Negative hamster

Aliphatic. ocarbon luy
" g Hydrocarbone derivatives fibroblasts
Type W79) (%
F F Compounds
Negative
F F
F F
F F
F F
He
Perfluorooctan 307-34-6 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl TAI535TAISI7TA98TAIOOWP2  Chinese
A Linear halide:Perflour uvrA(S9)Negative Hamster
- - Aliphatic. ocarbon Lung Cells
Hydrocarbone derivatives x
F F Type S9)Negativ
Compounds o
F F
F F
F F
F——F
F——F
F F
F

1=
(Perfluorohexy
Doctane

133331-77-8

1122~ 679-87-8

Tetrafluoro-3-
iodopropane

Heptafluorobut 374-98-1

Yl iodide

(Perfluoroethyl 354-69-8

1H6H-
Perfluorohexan

336-07-2

No alert found No alert found

Aliphatic No alert found
halogens
(Genotox):Stru

ctural alert for
toxic

enotoxi
carcinogenicity

Aliphatic No alert found
halogens

(Genotox):Stru

ctural alert for

genotoxic

carcinogenicity

Aliphatic No alert found
halogens

(Genotox):Stru

ctural alert for

genotoxic
carcinogenicity

No alert found No alert found

No alert found No alert found Halogenated  No alert found No alert found Alkyl

Linear halide Perflour
Aliphatic. ocarbon
Hydrocarbone derivatives
vpe
Gompounds
No alert found Acylation:Acylation > P450 Mediated Activation to | Halogenated  Aliphatic Aliphatic Alkyl
Acyl Halides:Acylation >> P450 Mediated Activation Linear halogens halogen halide:Perflour
to Acyl Halides >> 1.1-Dinaloalkanes liphatic ocarbon
Hydrocarbone derivatives
Type
Compounds
No alert found No alert found Halogenated  Aliphatic Aliphatic. Alkyl
Linear halogens halogen halide;Perflour
Aliphatic. on
Hydrocarbone derivatives
vpe
Gompounds
No alert found No alert found Halogenated  Aliphatic Aliphatic Alkyl
Linear halogens halogen halide:Perflour
Aliphatic ocarbon
Hydrocarbone derivatives
Type
Compounds

No alert found No alert found Alkyl

Acylation:Acylation >> P450 Mediated Activation to  Halogenated
halide: Perflour
rbon

Acyl Halides:Acylation >> P450 Mediated Activation Linear
to Acyl Halides >> 1,1-Dihaloalkanes Aliphatic
Hydrocarbone

No alert found

derivatives

vpe
Compounds

in vitro 3

invitro ¥ AbERER

BESE GEESE invito
vitro /Mg vitro DNA  HPR'
L] S

in vitro & in vitro # BE:
EMDNAR BIHEH vivo
3 £ ®

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
%!
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 24—

iH- 375-97-3 No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Halogenated  No alert found No alert found Alkyl

Perfluorodeca Acyl Halides:Acylation >> P450 Mediated Activation Linear halide;Perflour

P to Acyl Halides >> 1,1-Dihaloalkanes Aliphatic. ocarbon

- Hydrocarbone derivatives

vpe
— Gompounds
Perfluoronona  375-96-2 - No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkyl

Linear halide:Perflour

F——r Aliphatic. ocarbon
Hydrocarbone derivatives

P Type

P —— Compounds

F—t—r

F—t—r

F—t—r

TH8H- 307-99-3 No alert found No alert found No alert found AcylationAcylation >> P450 Mediated Activation to Halogenated  No alert found No alert found Alkyl

Perfluorooctan Acyl Halides:Acylation >> P450 Mediated Activation Linear halide Perflour

e to Acyl Halides >> 1.1-Dinaloalkanes Aliphatic. rbon

Hydrocarbone derivatives
vpe
Gompounds

32 1513-83-8 Aliphatio No alert found No alert found SN2:SN2 5> SN2 at an 5p3 Carbon atomSN2 5> Halogenated  Aliphatic Aliphatic — Alkyl

Fluorotelomer halogens SN2 at an sp3 Carbon atom >> Aliphatic halides  Linear halogens halogen halide:Perflour

iodide (Genotox)Stru Aliphatic arbon
ctural alert for Hydrocarbone derivatives
genotoxic Type
carcinogenicity. Compounds

PR
-
PR

2 40723-80-6 Aliphatic No alert found No alert found SN2:SN2 5> SN2 at an sp3 Carbon atom:SN2 5> Halogenated  Aliphatic  Aliphatic  Alkyl

Fluorotelomer halogens SN2 at an sp3 Carbon atom >> Aliphatic halides  Linear halogens halogen halide;Perflour

iodide. (Genotox):Stru Aliphatic. ocarbon
ctural alert for Hydrocarbone derivatives
genotoxic, voe
carcinogenicity. Gompounds

i FoOF
F
FoF

i- 375-83-7 - No alert found No alert found No alert found AcylationAcylation >> P450 Mediated Activation to Halogenated  No alert found No alert found Alkyl

Hydroperfluoro Acyl Halides:Acylation >> P450 Mediated Activation Linear haii

heptane to Acyl Halides >> 1,1-Dihaloalkanes Aliphatic

r r Hydrocarbone derivatives

Type

F F Compounds

F F

F F

F F

F F

F F

I-lodo- 1682-31-1 Aliphatic No alert found No alert found SN2:SN2 5> SN2 at an sp3 Carbon atom:SN2 5> Halogenated  Aliphatic  Aliphatic  Alkyl

TH,1H.2H 2H- halogens SN2 at an sp3 Garbon atom >> Aliphatic halides  Linear halogens halogen halide;Perflour

perfluorohepta (Genotox):Stru Aliphatic. rbon

ne ctural alert for Hydrocarbone derivatives
genotoxic. voe
carcinogenicity. Gompounds

invitro 3 GEESME EESE  in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] SN

in vitro A% in vitro #l MRS BESE
B EMDNAS MRSE &M vivo MEER vivo DNAR
A ] B L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
B

in vivoZRRA
%!

ROAME

Bl



&%

CASRN

Perfluorodeca 307-45-9

ne

1-lodo—
TH1H2H2H-

2043-52-9

perfluorononan
e

(Perfluoro-n-
octyDethane

Methyl 4H~
perfluorobutan
oate

Methyl
perfluoropenta
noate

Methyl

perfluorohexan

Ethyl 5H-
octafluoropent
anoate

77117-48-7

356-32-1

13038-26-1

424-18-0

2795-50-8

R

e
e
F—t—r
F—t—r
F—t—r
E
F—r
F—r
HE
CH

-
F——F
F——F
F—1—F

—
[} o
CH,

-
F——F
F—1—F
F——F
F——F
o ©
Chy

H,C

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

Aliphatic
halogens

(Genotox):Stru
ctural alert for

No alert found

enotoxic.
carcinogenicity

No alert found No alert found

No alert found No alert found

No alert found No alert found

Perfluorooctan No alert found
oic aci

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic:

carcinogenicity

No alert found No alert found

DNA binding by OASIS DNA binding by OECD Oncologic BESE vito ARERERAR

Organic

in vitro in vive EEBIE EEBE invito D
mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyhEUER
Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
slerts by ISS  alerts by ISS 745
No alert found No alert found Halogenated  No alert found No alert found Alkyl
Linear halide;Perflour
Aliphatic. ocarbon
Hydrocarbone derivatives
vpe
Gompounds
No alert found SN2:SN2 >> SN2 at an sp3 Carbon atom;SN2 5> Halogenated  Aliphatic  Aliphatic  Alkyl
SN2 at an sp3 Carbon atom >> Aliphatic halides  Linear halogens halogen halide:Perflour
Aliphatic. ocarbon
Hydrocarbone derivatives
Type
Compounds

No alert found No alert found Halogenated  No alert found No alert found Alkyl
Linear halide:Perflour
Aliphatic rbon

Hydrocarbone derivatives

vpe
Compounds.

No alert found AcylationAcylation >> P450 Mediated Activation to Alpha=and N alert found No alert found Alkyl

|
Acyl Halides:Acylation >> P450 Mediated Activation beta- halide: Carboxyl
to Acyl Halides >> 1,1-Dihaloalkanes Haloether ic acid
eactive esterPerflouro
Functional carbon
Groups derivatives

No alert found No alert found Alpha-and  No alert found No alert found Alkyl
beta- halide: Carboxyl
Haloether ic aci
Reactive esterPerflouro
Functional carbon
Groups derivatives

No alert found No alert found Alpha-and  No alert found No alert found Alkyl
beta- halide: Carboxyl
Haloether ic acid
Reactive esterPerflouro
Functional carbon
Groups derivatives

No alert found Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-
H

to Acyl Halides >> 1,1-Dihaloalkanes

No alert found No alert found Alkyl

halide: Carboxyl
aloether ic acid
Reactive esterPerflouro
Functional carbon
Groups derivatives

BESE EESE  invito

= in vitro &%
vitro /Mg vitro DNA  HPR'
L] S

in vitro #

B
SEMDNAS B BEEGHR vivo
L3 B B

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
%!
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESME BESIE nvivod BEBIE BESE nvito  nvito & invivo ll BESME_ BESIE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS B HERH vivo /MEEL vivo DNAIE
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S A £l B ]
alerts by ISS alerts by IS alerts by ISS 745

Methyl 378-75-6 No alert found No alert found No alert found No alert found Alpha- and  No alert found No alert found Alkyl

pentafluoropro F - halide;Carboxyl

pionate Haloether ic aci
Reactive esterPerflouro
PR Functional carbon
F F up: derivatives
F—1—F
o o
CHy
Ethy! 426-65-3 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found Alkyl
perfluoropropi F beta- halide;Carboxyl
onate Halosther ic acid
Reactive esterPerflouro
F—1—F Functional arbon
Groups derivatives
F——F
o o
H;C
Diethyl 424-408 No alert found No alert found No alert found No alert found Alpha- and  No alert found No alert found Alkyl
perfluoroglutar - halide;Carboxyl
ate Haloether ic aci
Reactive ester:Perflouro
Functional carbon
up: derivatives
Methyl 356-24-1 No alert found No alert found No alert found No alert found Alpha=and o alert found No alert found Alkyl
perfluorobutan F beta- halide: Carboxyl
oate Haloether ic acid
Reactive ester.Perflouro
Functional arbon
Groups derivatives
o o
CH,
Ethyl 424-36-2 - No alert found No alert found No alert found No alert found Alpha- and  No alert found No alert found Alkyl
perfluoropenta - halide;Carboxyl
noate Haloether ic aci
Reactive ester:Perflouro
Functional carbon
up: derivatives
e o
H:c)
Methyl SH-  54822-22-9 No alert found No alert found No alert found AcylationAcylation >> P450 Mediated Activation to Alpha- and  No alert found No alert found Alkyl
perfluoropent CH, Acyl Halides:Acylation >> P450 Mediated Activation beta- halide: Carboxyl
noste / to Acyl Haldes >> 1.1-Dinaloalkanes losther ic acid
Reactive esterPerflouro
Functional carbon
roups derivatives
223 107551-72-4 No alert found No alert found No alert found AcylationAcylation 5> P450 Mediated Activation to Alpha- and  No alert found No alert found Alkyl
Tetrafluoropro Acyl Halides:Acylation >> P450 Mediated Activation beta- halide;Carboxyl
oyl F to Acyl Halides >> 1,1-Dihaloalkanes Haloether ic aci
trifluoroacetat Reactive ester:Perflour
e Functional carbon
F i Groups derivatives
o o

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R
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&%

Methyl

2H2H.3H 3H-

perfluorohepta
noate

Ethyl
perfluorooctan
oate

Ethyl
perfluorononan
oate

Ethyl
perfluorohepta
noate

Methyl

perfluorooctan
oate

Ethyl
perfluorobutan

82
Fluorotelomer
sulfonic acid

CASRN

132424-36-3

3108-24-5

30377-52-7

41430-70-0

376-27-2

356-27-4

39108-34-4

R

3
F F
F F
F F
F F
F F
F——F
F——F
o7 o
|

oH,

-
F——F
F——F
F——F

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

Perfluorooctan No alert found
(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found

(Nongenotox);
Structural
alert for
nongenotoxic
carcinogenicity

Perfluorooctan No alert found
oic aci

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic.

carcinogenicity

Perfluorooctan No alert found
oic acid

(PFOA)

(Nongenotox):

Structural

alert for

nongenotoxic

carcinogenicity

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Oncologic

Classification

Not classified

Alpha- and
beta-
Haloether

Reactive
Functional
Groups

Alpha- and

Alpha= and
beta~
Haloether

eactive
Functional
Groups

Alpha- and

beta-
Haloether
Reactive
Functional
Groups

Alpha= and
b

Not classified

BEHE vito AREAERSR BESE BESE

vitro 28 in vitro ¥

HRERBR V2>
74—

in vitro in vivo Organic
mutagenicity  mutagenicity _ functional
(Ames test)  (Micronucleus) groups
alerts by ISS  alerts by ISS
No alert found No alert found Alkyl

halide: Carboxyl

carbon
derivatives

No alert found No alert found Alkyl
halide: Carboxyl
ic acid

ester;Perflouro

arbon

derivatives

No alert found No alert found Alkyl
halide: Carboxyl
esterPerflouro

carbon
derivatives

No alert found No alert found Alkyl

halide: Carboxyl
ic acid
esterPerflouro
arbon

derivatives

No alert found No alert found Alkyl
halide: Carboxyl
esterPerflouro

carbon
derivatives

No alert found No alert found Alkyl
halide; Carboxyl
 acid

derivatives

No alert found No alert found (PFOS)Alkyl
halide: Perflour

ocarbon
derivatives;Sul
acid;Surfactan
ts — Anionic

invitro 3 GEESME EESE  in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] S

in vitro & in vitro # BE:
EMDNAR BIHEH vivo
3 £ ®

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R
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42
Fluorotelomer
sulfonic acid

Perfluoro—2-
ethoxyethanes
uifonic acid

Perfluorohe
xanesulfonic
acid

CASRN

757124-72-4

113507-82-7

355-46-4

Perfluorohepta 375-92-8

nesulfonic acid

Perfluorobut.
anesulfonic
acid

62
Fluorotelomer
sulfonic acid

Potassium
perfluorobutan
esulfonate

375-73-5

27619-97-2

29420-49-3

B
F F
F F
F F
F F

.
.
.
. o
\ .
o\
S
;
-
R -

oH
-
P
F——F
F——F
F——F
F——F

OH
-
F F
F——F
F F
F F
F F
F F

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Oncologic

Classification

Not classified

Alpha- and
beta-
Haloether

Reactive
Functional
Groups

in vitro
mutagenicity
(Ames test)
alerts by ISS
No alert found

No alert found

mutagenicity

(Micronucleus) gr

alerts by ISS
No alert found

H-acceptor
athd—H-

acceptor

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Grganic EEHTE viro ARRAERIE  EEAE BEBE nvrod

functional vitro 2 in vitro T AV

oups HRAERR DRU
"

(PFOS)Alkyl
halide Perﬂcur

ocarbe
ServavesiSul
onic:

acid;Surfactan
ts - Anionic

(PFOS)Alkyl
halide: Perflour
ocarbon
derivatives;Sul
fonic

ts ~ Anionic

(PFOS)Alkyl REEEN
halide Perﬂcur HARETY
ocarbe A, REER
derwalwes Sul ISR
fonic TR

acid;Surfactan

ts - Anionic

(PFOS)Alkyl

halide: Perflour

arbon

derivatives;Sul
fonic
ts ~ Anionic
(PFOS)Alkyl  TA100 Negative, TA98 Equivocal (& HepG2
halidePerflour $9)//TA1535, TA1537, TA98, TA100, Negative
ocarbe WP2 uvrA (£9) Negative

derivatives;Sul

onic:

acid;Surfactan
ts - Anionic

(PFOS)Alyl  TAI535, TA1537, TA98.TA100, TA102 Chmese
halide: Perflour (59) Negative
arbon

derwatwes Sul (CHO)Ki
nic:
acld Surfactan Positive
ts — Anionic

(PFOS)Alyl  TA1535, TA1537.TA9B.TA100, TA102,  Chinise

halide: Perﬂcur WP2uvrA (£59) Negative hamster

ocarbe Ovary, lung

derwulwes Sul fibroblasts
V79) (£

acidSurtactan 9)

ts - Anionic Negative

BESE GEESE invito
vitro /Mg vitro DNA  HPR'
L] S

in vitro A% in vitro #l B {m ! BESE BESE AESE AESHE
EMDNAS lﬂm{ﬁn i :N;:.t vivo DNAZ in vivo £ in vivo 5 in vivo 3
L HRFHER WDNABRL AvhsER
B

ratf K
il
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Crl:CD(SD)

in vivoZZZX REAAME
R

BREMT
(FERIL
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR RALESE  BESBME BESIE nvtod BEBIE BESE nvto invito A i vitro f
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~ B LR
alerts by ISS alerts by IS alerts by ISS 745
Trifluorometha 1493-13-6 No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOS)Alkyl ~ TA1535, TA1537,TA98.TA100, GHL Cells, mouse
nesulfonic acid halide;Perflour WP2uwrA (£59) Negative clone No.  lymphoma
F ocarbon 11(£89)  L5178Y
derivatives:Sul Negative  (59)
foric Negative
acidSurfastan
F F ts - Anionic
Potassium ~ 2795-39-3 v No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOS)Alkyl A XSFIRE. B, KIEI(£S9) Er2mis SYF#)
perfluorooct halide:Perflour Negative FIpRy ft
anesulfonat arbon (x59) Negative
1 derivatives:Sul Negative
e fonic.
- ts = Anionic
Perfluorooct 1763-231 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOS)Alkyl Negative Hep G2 i Negative Positive(1
anesulfonic halide; Perflour ERAEIE
acid F——r ocarbon BRTIE ATSDR)
i
derivatives:Sul 1\ positive
L fonic. &Y
. acidSurfastan
ts - Anionic
F—t—r
F—t—r
F—t—r
F——r
Potas: 3871-99-6 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOS)Akyl
perfluorohexan haiide:Perflour
esulfonate F——r ocarbon
derivatives:Sul
F——F for
F——F ts ~ Anionic
F—1—F
Perfluorobutan 36913-91-4 . Noalert found Noalert found No alert found No alert found Not classified No alert found H-acceptor-  (PFOS)Alkyl
esulfonic pathd-H-  halide;Perflour
anhydride - - acoeptor  ocarbon
derivatives:Sul
F F fonic.
F F ts - Anionic
2 F

Trifluoroacetyl 68602-57-3 No alert found No alert found No alert found
triflate F
F F
o o
F F
F

Sodium 2806-15-7 No alert found No alert found No alert found
perfluorodecan
esulfonate

No alert found

No alert found

Not classified No alert found  H-acceptor—
path3-

acceptor

(PFOS)Alkyl
halide: Perflour

arbor
derivatives;Sul
foni

Not classified No alert found No alert found (PFOS)Alkyl

halide: Perflour
ocarbon
derivatives;Sul
acid;Surfactan
ts - Anionic

BESE BESE BESE BESE BESE  nvieRR XM
SEMADNAS BT BEEEHR vivo /MEEL vivo DNASR in vivo 28 in vivo F3E invivo 2 ZR
123 £l B L E

HREHER WONAGRL *vhEtB
R

mouse & SDSk
Negative FFABRORRAE

ERE
- FLARS
HEEE
BRERAE
Negative& Wistarguh got delta B0
TS QAYRRT TeTVAM FiE/ A
HUTO# T, i AR
ERBHY/ Wistar7wh Negative(ZZ HL\T.
gpt delta FHm RERGKHA (F>EBED
TeR YR Positive  EEIAIN FFRRIH5LY
AH BHY) THERNAT
Negative; RE—4—
Wistarswh LLTHR
AR
EEE;
Wistar5h
A
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

Perfluoroostan 45298-90-6 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found (PFOS)Alkyl

esulfonate alide;Perflour

e ocarbon
derivatives:Sul

s foric

— acidSurfastan
ts - Anionic

F—t—r

F—t—r

F—t—r

F——r

Ethy! 163702-05-4 . No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found Alkyl

perfluorobutyl beta- halide;Ether

ether Halosther moietyPerflou
F—t—F Reactive
Functional derivatives
- - Groups
F——F
F—t—F
CH,

Difluoromethyl 56860-81-2 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found Alkyl

1H,1H- F beta~ halide;Ether

perfluoropropyl Halosther moiety:Perflou

ether Reactive rocarbon
F—T—F Functional derivatives
up:
F—1—F
o
F F
Methyl TH,1H- 378-16-5 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found Alkyl
perfluoropropyl F beta~ halide;Ether
ether Haloether moietyPerflou
Reactive
F——F Functional derivatives
Groups
F——F
o
CHy

THIHSH-  16627-71-7 - No alert found Radical:Radical >> ROS formation after GSH Radical Radical > ROS formation after GSH depletion;Radical  AcylationAcylation >> P450 Mediated Activation to Alpha- and No alert found No alert found |Alkyl

Perfluoropenty depletionRadical >> ROS formation after GSH depletion >> ROS formation after GSH depletion >> Geminal Acyl Halides:Acylation >> P450 Mediated Activation beta~ halide Ether

1122~ F >> Geminal P Acylation involving a to Acyl Halides >> 1,1-Dihaloalkanes Haloether moiety:Perflou

tetrafluoroethy. F Acylation involving a leaving group after metabolic leaving group after metabolic activation:SN2 >> Acylation Reactive rocarbon
lether activation;SN2 >> Acylation involving a leaving group  involving 2 leaving group after metabolic activation >> Geminal Functional derivatives
F after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at Groups
Derivatives:SN2 >> Nucleophilic substitution at sp  sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>
arbon atom after thiol (glutathione) conjugation:SN2 >>  Nucleophilic substitution at sp3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol (glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives
Perfluorobutyl  163702-07-6 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found
methyl ether F beta-
Haloether
Reactive
F F Functional derivatives
Groups
F—1—F
F— —F
F— —F
(o}
o
HC
2H-Perfluoro- 3330-14-1 No alert found No alert found No alert found SNI:SNT >> Garbenium lon Formatiom:SNI > Alpha- and  No alert found  H-acceptor-  Alkyl
5-methyl-36- " Garbenium Ion Formation >> Alpha halo ethers beta- pathd-H- halide:Ether
dioxanonane (including alpha halo thioethers) Halosther acoeptor  moietyPerflou
F Reactive rocarbon
Functional derivatives
Groups
o
F——F
-
-
!

nvitro =
AR

BESE EESE

= in vitro
vitro /Mg vitro DNA  HPR'
L] S

in vitro < i vitro

B
SEMDNAS B BEEGHR vivo
L3 B B

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R
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&% CASRN

Difluoromethyl 35042-99-0
2233

tetrafluoroprop.
Yl ether

(2H- 16627-68-2
Perfluoroethyl)

(IHTH3H-

perfluoropropyl

Jether

82914-35-0
Temﬂuwpm

Pyl et

Methyl 2H; ZH 376-98-7
perfluorobuty
ether

Methyl 3H-  568550-25-4

perfluoroisopro
ether

Perfluoro-3-  3330-15-2
H-

perfluoroethox

ypropane

12- 358-39-4
bis(1,1.22-
Tetrafluoroeth
oxy)ethane

"E Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS

alerts by ISS

No alert found No alert found No alert found

No alert found Ramcal Radical >> ROS formation after GSH Radical:Radical >> ROS formation after GSH d;p\won Radical
Jtion Radmal 2> ROS formationsiter GSH depeton > ROS formation sfter GSH depltion >> e
Aeyltion mvowg a
leaving group after metabolic activation;SN2 >> Acylation
involving a leaving group after metabolic activation >> Geminal
after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>
carbon atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic substitution at 5p3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol ~ (glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives

5 e
Aeyltion mvolvmg a leaving group after metabohe
activationSN2 >> Acylation involving a leaving gro

No alert found No alert found No alert found

No alert found No alert found No alert found

o
CH,
No alert found No alert found No alert found
F
F—1—F ¢
/o
HC E F
- No slert found No alert found No alert found
F F

No alert found Radical:Radical >> ROS formation after GSH Radical:Radical >> ROS formation after GSH depletion;Radical
depltionRadicl > ROS formation ater GSH depletion » ROS formation afer GSH depleton > Geminal
>> Geminal Acylation involving a
Acylation involving a leaving group after messboic leaving group after metabolic activation'SN2 >> Acylation
activation;SN2 > Acylation involving a leaving group  involving 2 leaving group after metabolic activation >> Geminal
after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at
Derivatives:SN2 >> Nucleophilic substitution at sp3 'sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>
carbon atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic substitution at sp3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol ~(glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives

DNA binding by OECD Oncologic

Classification

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-
to Acyl Halides >> 1,1-Dihaloalkanes Hal

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
oyl Halides:Acylation >> P450 Mediated Activation beta-
to Acyl Halides >> 1,1-Dihaloalkanes Hal

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-

to Acyl Halides >> 1,1-Dihaloalkanes Haloether
Reactive
Functional
Gre

No alert found ‘Alpha- and
beta

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-

to Acyl Halides >> 1,1-Dihaloalkanes:SN1;SNT >>
Garbenium lon Formation;SN1 >> Carbenium lon
Formation >> Alpha halo ethers (including alpha
halo thioethers)

Haloether
Reactive
Functional
Gre

SNT;SNT >> Garbenium Ton Formation:SNT >>
Carbenium lon Formation >> Alpha halo ethers
(including alpha halo thicethers)

Alpha~ and
beta

Acylation:Acylation >> P450 Mediated Activation to Alpha- and
Acyl Halides:Acylation >> P450 Mediated Activation beta-

to Acyl Halides >> 1,1-Dihaloalkanes Haloether
Reactive
Functional
Gro

in vitro. in vivo. Organic BESE vito EREAZRSR BESE BESE
utagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyhEUER
(Ames test)  (Micronucleus) groups HERBHR YR~
alerts by IS alerts by ISS 74—%
No alert found No alert found Alkyl
haiide:Ether
moiety:Perflou
rocarbon
derivatives

No alert found No alert found Alkyl
halideEther
moiety,Perflou

derivatives

No alert found No alert found Alkyl
halideEther
oty Perflou
ernaes

No alert found No alert found Alkyl
halide Ether
moiety,Perflou

derivatives

No alert found No alert found Alkyl
halide:Ether
moiety,Perflou

No alert found No alert found Alkyl
halide Ethe

derivatives
No alert found H-acceptor—  Alkyl
pathd-H-  halide:Ether
acceptor moiety;Perflou
rocarbon
derivatives.

invitro 3 EESE

EEHE
itro /M vitro DNA  HPR'
L] AR
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic EEBTE vito EMEAZRABR
¥ (genots i mutagenicity  mutagenicity _ functional
nongenotox) Glassification (Ames test)  (Micronucleus) groups
alerts by ISS alerts by IS alerts by ISS

(IH1H- 406-78-0 No alert found Radical:Radical >> ROS formation after GSH Radical:Radical >> ROS formation after GSH depletion;Radical  AcylationAcylation >> P450 Mediated Activation to Alpha- and  No alert found No alert found |Alkyl

Perfluoroethyl) F depletionRadical >> ROS formation after GSH depletion >> ROS formation after GSH depletion >> Geminal Acyl Halides:Acylation >> P450 Mediated Activation beta~ halide Ether

(2H- >> Geminal Acylation involving a to Acyl Halides >> 1,1-Dihaloalkanes Haloether moiety:Perflou

perfluoroethy) Acylation involving a leaving group after metabolic leaving group after metabolic activation:SN2 >> Acylation Reactive rocarbon

ether F activation;SN2 >> Acylation involving a leaving group  involving 2 leaving aroup after metabolic activation >> Geminal Functional derivatives

after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at Groups
Derivatives:SN2 >> Nucleophilic substitution at sp3 sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>
carbon atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic substitution at sp3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol ~(glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives

F F

F F

TH- 41405-35-0 Acyl halides o alert found SN2:SN2 > Direct acylation involving a leaving group;SN2 >>  AcylationAcylation >> Direct Addition of an Acyl  Acyland Ayl halides  Acyl halides  Acyl

Perfluorohepta - (Genotox)Stru Direct acylation involving a leaving group > Acyl Halides HalideiAcylation >> Direct Addition of an Acyl Benzoyl Type halide:Alkyl

noyl chioride ctural alert for Halide >> Acyl halide:Acylation >> P450 Mediated | Compounds halide:Perflour

F genotoxic Activation to Acyl Halides:Acylation >> P450
carcinogenicity. Mediated Activation to Acyl Halides >> 1,1~ derivatives
Dihaloalkanes

Perfluoronona 52447-23-1 Acyl halides  No alert found SN2:SN2 >> Direct acylation involving a leaving groupSN2 >>  AcylationAcylation >> Direct Addition of an Acyl Acyland  Acyl halides | Acyl halides | Acyl

noyl chloride (Genotox):Stru Direct acylation involving a leaving group >> Acyl Halides Halide:Acylation >> Direct Addition of an Acyl Benzoyl Type halide:Alkyl
ctural alert for Halide >> Acyl halide Gompounds halide;Perflour
genotoxic, ocarbon
carcinogenicity. derivatives

Perfluorooctan 335-66-0 Acyl halides  No alert found SN2SN2 5> Direct acylation involving a leaving groupiSN2 >>  Acylation/Acylation >> Direct Addition of an Acyl  Acyland Aoyl halides  Acyl halides

oyl fluoride (Genotox)Stru Direct acylation involving a leaving group > Acyl Halides HalideiAcylation >> Direct Addition of an Acyl Benzoyl Type

— ctural alert for Halide > Acyl halide Compounds
enotoxic
- carcinogenicity derivatives
-
-
-
-
-
o

Hexafluoroglut 678-77-3 Acyl halides  No alert found SN2:SN2 >> Direct acylation involving a leaving groupSN2 >>  AcylationAcylation >> Direct Addition of an Acyl  Acyland  Acyl halides | Acyl halides | Acyl

anyl chioride (Genotox):Stru Direct acylation involving a leaving group >> Acyl Halides Halide:Acylation > Direct Addition of an Acyl Benzoyl Type halide:Alkyl
ctural alert for Halide >> Acyl halide Gompounds halide;Perflour
genotoxic, ocarbon
carcinogenicity. derivatives

Perfluoroadipo 336-06-1 Acyl halides  No alert found SN2:SN2 5> Direct acylation involving a leaving groupiSN2 >>  Acylation/Acylation >> Direct Addition of an Acyl  Acyl and Acyl halides  Acyl halides

¥l chloride (Genotox)Stru Direct acylation involving a leaving group > Acyl Halides HalideiAcylation >> Direct Addition of an Acyl Benzoyl Type
ctural alert for Halide > Acyl halide Compounds

enotoxic
O carcinogenicity derivatives

Pentadecafiuor 335-64-8 Acyl halides  No alert found SN2:SN2 >> Direct acylation involving a leaving groupSN2 >>  AcylationAcylation >> Direct Addition of an Acyl  Acyland Ayl halides  Acyl halides | Acyl

ooctanoyl (Genotox):Stru Direct acylation involving a leaving group >> Acyl Halides Halide:Acylation > Direct Adition of an Acyl Benzoyl Type halide;Alkyl

chloride ctural alert for Halide >> Acyl halide Gompounds halide;Perflour
genotoxic, ocarbon
carcinogenicity. derivatives

WEHYE

BESME  invitro 2 GEESHE BEEBME  nviro in vitro T
invitro ¥ AYREUR vitro /M% vitro DNA  HPR
L] AR

in vitro #l BESE
B EMDNAS MRHEEHE vivo MER
L3 3 B
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&% CASRN

Perfluoroglutar 678-78-4

¥l difluoride

22
Bis(trifluorome
thyDpropionyl
fluoride

- 813-03-6
Octafluoropent
anoyl fluoride

Perfluorohepta 52447-22-0

noyl chloride

(Perfluorooctyl 89373-67-1

Jpropanoyl
chloride

Heptafluorobut 375-16-6
yryl Chioride

Perfluoro-3,6- 151772-58-6

dioxaheptanoic
acid

R

1735-87-1

F
P F——F
——CHs
O F—1—F
F

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS

alerts by ISS
Acy halides
(Genotox):Stru
ctural alert for
genotoxic
carcinogenicity

No alert found SN2;SN2 > Direct acylation involving a leaving groupiSN2 >>

Direct acylation involving a leaving group >> Acyl Halides

Acyl halides | SN2;SN2 > Direct acylation involving a leaving
(Genotox):Stru group;SN2 >> Direct acylation involving a leaving group
ctural alert for >> Acyl Halides

N2:SN2 >> Direct acylation involving a leaving group:SN2 >>
Direct acylation involving a leaving group >> Acyl Halides

genotoxic
carcinogenicity

Acyl halides | SN2SN2 > Direct acylation involving a leaving
(Genotox):Stru group;SN2 >> Direct acylation involving a leaving group
ctural alert for >> Acyl Halides

genotoxic

carcinogenicity

SN2;SN2 5> Direct acylation involving a leaving group:SN2 >>
Direct acylation involving a leaving group >> Acyl Halides

Acyl halides SN2;SN2 > Direct acylation involving a leaving groupiSN2 >>

No alert found
u Direct acylation involving a leaving group >> Acyl Halides

Acyl halides N alert found
(Genotox):Stru

otural alert for

genotoxic

carcinogenicity

SN2:SN2 5> Direct acylation involving a leaving group:SN2 >>
Direct acylation involving a leaving group >> Acyl Halides

Acyl halides | SN2:SN2 > Direct acylation involving a leaving
(Genotox):Stru group;SN2 >> Direct acylation involving a leaving group
ctural alert for >> Acyl Halides

genotoxic

carcinogenicity

SN2;SN2 > Direct acylation involving a leaving groupiSN2 >>
Direct acylation involving a leaving group >> Acyl Halides

No alert found No alert found No alert found

DNA binding by OECD

Acylation:Acylation >> Direct Addition of an Acyl
Halide:Acylation > Direct Addition of an Acyl
Halide >> Acyl halide

Acylation:Acylation >> Direct Addition of an Acyl
Halide;Acylation >> Direct Addition of an Acyl
Halide >> Acyl halide

Acylation:Acylation >> Direct Addition of an Acyl
Halide:Acylation > Direct Addition of an Acyl
Halide >> Acyl halide;Acylation >> P450 Mediated
Activation to Acyl Halides:Acylation >> P450
Mediated Activation to Acyl Halides >> 1,1~
Dihaloalkanes

Acylation:Acylation >> Direct Addition of an Acyl
Halide;Acylation >> Direct Addition of an Acyl
Halide >> Acyl halide

Acylation:Acylation >> Direct Addition of an Acyl
Halide;Acylation > Direct Addition of an Acyl
Halide >> Acyl halide

Acylation:Acylation >> Direct Addition of an Acyl
Halide;Acylation >> Direct Addition of an Acyl
Halide >> Acyl halide

No alert found

Oncologic in vitro

mutagenicity

Classification  (Ames test)
alerts by ISS

Acyl and Aoyl halides

Benzoyl Type

Compounds.

Acyl and
Benzoyl Type
Compounds

Acyl halides

Acyl and
Benzoyl Type
Compounds.

Aoyl halides

Acyl and
Benzoyl Type
Compounds

Acyl halides

Acyl and
Benzoyl Type
Compounds.

Aoyl halides

Acyl and
Benzoyl Type
Compounds

Acyl halides

Alpha- and
beta-
Haloether
Reactive
Functional
Groups

(Micronucleus) groups

No alert found H-acceptor-

BESE vito EREAZRSR BESE BESE

vitro 28 in vitro ¥

HRERBR V2>
7.

Organic
functional

—<

Aoyl
halide;Alkyl
halide: Perflour
ocarbon
derivatives

Acyl
halide:Alkyl
halide: Perflour

derivatives

Aoyl
halide:Alkyl
halide: Perflour
ocarbon
derivatives

Acyl
halide:Alkyl
halide: Perflour

derivatives

Aoyl
halide:Alkyl
halide: Perflour
ocarbon
derivatives

Acyl
hali

derivatives

(GenX)Alkyl
halide: Carboxyl
ic acid;Ether
moiety,Perflou

rocarbon
derivatives

in vi 33 i3
B ENIDNAS Bafis EEEHR vivo IMKER vivo DNAMR in
L3 ] B ] !




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) g RREHE DR
alerts by ISS alerts by IS alerts by ISS 745

Perfluoro(d-  863090-89-5 No alert found No alert found No alert found No alert found Alpha- and  No alert found No alert found (GenX)Alkyl

methoxybutan - halide;Carboxyl

oic acid Haloether ic acid:Ether
Reactive moiety:Perflou
Functional rocarbon
up: derivatives
Perfluoro-3-  377-73-1 No alert found No alert found No alert found No alert found Alpha=and  No alert found H-acceptor—  (GenX)Alkyl
methoxypropa beta- atha-H-  halide:Carboxyl
noic acid Haloether acceptor o acidEther
Reactive moiety,Perflou
Functional rocarbon
Groups derivatives
F
Perfluoro-2-  13252-13-6 No alert found No alert found No alert found No alert found Alpha- and  No alert found H-acceptor-  (GenX)Alkyl
hyl-3- - pathd-H- = KTUE=Y KTUESY
oxahexancic Halosther acoeptor ic acidEther LEOH  NEOH
cid F Reactive moiety:Perflou
Functional rocarbon
o F F up: derivatives
o F
Perfluoro=2,5- 13252-14-7 No alert found No alert found No alert found SNI:SNT >> Carbenium lon Formatiom:SNT >> Alpha=and o alert found H-acceptor~  (GenX)Alkyl
dimethyl-3,6- Carbenium lon Formation >> Alpha halo ethers  beta~ athd-H-  halide;Carboxyl
dioxanonanoic (including alpha halo thioethers) Haloother acceptor o acidEther
id Reactive moiety.Perflou
Functional rocarbon
: Groups derivatives
Perfluoro-3,6- 55621-21-1 o No alert found No alert found No alert found No alert found Alpha-and  No alert found H-acceptor-  (GenX)Alkyl
dioxaoctane~ beta- pathd-H-  halide:Carboxyl
1.8-dioic acid o Halosther acoeptor o acidEther
F Reactive moiety:Perflou
Functional rocarbon
F Groups derivatives
o
-
F
o
-
—J\<r
o
oH
Porfluoro-  330562-41-9 ; No alert found No alert found No alert found No alert found Alpha=and  No alert found H-acceptor—  (GenX)Alkyl
36.9- beta- pathd-H-  halide:Carboxyl
trioxatridecano, Haloether acceptor o acidEther
i aci — Reactive moiety.Perflou
i . Functional rocarbon
- roups derivatives
Perfluoro-3.6- 137780-69-9 - No alert found No alert found No alert found No alert found Alpha-and  No alert found H-acceptor  (GenX)Alkyl
dioxadecancic beta- pathd-H-  halide:Carboxyl
acid F F Halosther acceptor ic acidEther
Reactive moiety:Perflou
F Functional rocarbon
Groups derivatives
F F
F F
F
F o
o 3
v
F F
o

Vi o EEBE
AR

BEBE  in vitro
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 74—%

Perfluoro-  55621-18-6 on No alert found No alert found No alert found No alert found Alpha-and  Noalert found H-acceptor-  (GenX)Alkyl

6.9~ _ - pathd-H-  halide:Carboxyl

‘trioxaundecan o - Haloether acceptor ic acid:Ether

e-1.11-dioic 2 Reactive oiety;Perflou

acid - Functional rocarbon
3
) up: derivatives
o
e
o
[,
s
Porfluoro-4-  801212-59-9 No alert found No alert found No alert found SNI:SNT >> Garbenium fon Formation:SNT > Alpha= and  No alert found No alert found (GenX)Alkyl
isopropoxybu Carbenium lon Formation >> Alpha halo ethers beta~ halide: Carboxyl
noic aci (including alpha halo thioethers) Halosther ic acidEther
Reactive moietyPerflou
Functional rocarbon
- Groups derivatives
-
-
-
13
Perfluoro-  65204-16-6 No alert found No alert found No alert found SNI:SNT >> Garbenium lon Formatiom:SNT > Alpha- and N alert found  H-acceptor  (GenX)Alkyl
(258- Garbenium lon Formation >> Alpha halo ethers  beta~ pathd-H-  halide:Carboxyl
trimethyl- (including alpha halo thioethers) Halosther scceptor ic acidEther
369- Reactive moiety:Perflou
trioxadodecan Functional rocarbon
oic) acid Groups derivatives
Porfluoro-  151772-59-7 No alert found No alert found No alert found No alert found Alpha=and  Noalert found H-acceptor-  (GenX)Alkyl
6.0~ - beta- athd-H-  halide:Carboxyl
trioxadecanoic Haloether acceptor o acidEther
am —+- Reasivg mouypartos
I Functional rocarbon
R Group derivatives
o 3
v
—F
—F
F
o
v
oH
2 27905-45-9 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Acrylate No alert found No alert found Acrylate:Aken
(Perfluoroosty! Alkenes-Michael addition;Michae addition >> Reactive e moiety Alkyl
Jethyl acrylate Polarised Alkenes-Michael addition >> Alpha, beta~ | Functional halide;Carboxyl
unsaturated esters Groups ic acid
esterPerflouro
rbon
derivatives
THIH9H-  4180-26-1 No alert found No alert found No alert found AcylationAcylation >> P450 Mediated Activation to Acrylate No alert found No alert found Acrylate:Alken
Perfluoronony! Acyl Halides:Acylation >> P450 Mediated Activation Reactive e moietyAlkyl
acrylate to Acyl Halides >> 1,1-Dihaloalkanes Michac| unctional halide: Carboxyl
additionMichael addition >> Polarised Alkenes=  Groups ic acid
Michael additionMichael addition >> Polarised ester.Perflouro
Alkenes-Michael addition >> Alpha, beta- arbon
unsaturated esters derivatives
23,3~ 7383-71-3 No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Acrylate No alert found No alert found Acrylate:Aken
Tetrafluoropro Acyl Halides:Acylation >> P450 Mediated Activation Reactive & moiety Alkyl
Pyl acrylate to Acyl Halides >> 1,1-Dihaloalkanes Michael Functional halide;Carboxyl
addition:Michael addition >> Polarised Alkenes~  Groups ic acid
Michael addition:Michael addition >> Polarised esterPerflouro
Alkenes-Michael addition >> Alpha, beta- bon
unsaturated esters derivatives

Vi o EEBE
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar utagenicity  mutagenicity  functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups RREHE DR
alerts by ISS alerts by IS alerts by ISS 74—%

2 52591-27-2 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Aeate No alert found No alert found Acrylate:Aken

(Perfluorobuty! Alkenes-Michael addition;Michael addtion >> & moiety;Alkyl

Jethyl acrylate Polarised Alkenes-Michael addition >> Alpha, beta- Functmna\ halide;Carboxyl

unsaturated esters ic acid
esterPerflouro
bon
derivatives

H i 307-98-2 No alert found No alert found No alert found Michael addition;Michael addition >> Polarised [orata No alert found No alert found Acrylate:Alken

Perfluorooctyl Alkenes-Michael addition;Michael addition >> moiety:Alkyl

acrylate Polarised Alkenes-Michael addition >> Alpha, beta— Ronctons haiide: Carboxyl

unsaturated esters Groups ic acid
esterPerflouro
carbon
derivatives
o=
-
TH.IHSHSH- 678-95-5 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Aeate No alert found No alert found Acrylate:Aken
Perfluoro-1.5- Alkenes-Michael addition;Michael addition >> e moiety:Alkyl
pentanediol Polarised Alkenes-Michael addition >> Alpha, beta~ Functmna\ halde Carbost
dicrylate unsaturated esters ic acid
ester:Perflouro
derivatives
THIHSH-  376-84-1 No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to  Acrylate No alert found No alert found Acrylate:Alken
Perfluoropenty Acyl Halides:Acylation >> P450 Mediated Activation Reactive moiety:Alkyl
lacrylate to Acyl Halides >> 1,1-Dinaloalkanes;Michael Functional halide: Carboxyl
addition;Michael addition > Polarised Alkenes=  Groups ic acid
Michael addition:Michael addition >> Polarised esterPerfiouro
Alkenes-Michael addition >> Alpha, beta~ arbon
unsaturated esters derivatives
(6H- 2993-85-3 No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Acrylate No alert found No alert found Acrylate:Aken
Perfluorchexyl Acyl Halides:Acylation >> P450 Mediated Activation Reactive & moiety Alkyl
Imethyl to Acyl Halides >> 1,1-Dihaloalkanes Michael Functional halide;Carboxyl
acrylate additionMichael addition >> Polarised Alkenes-  Groups ic acid
Michael addition:Michael addition >> Polarised esterPerflouro
Alkenes-Michael addition >> Alpha, beta- bon
unsaturated esters derivatives
H.IHGHOH- 2264-01-9 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Acryiate No alert found No alert found Acrylate:Alken
Perfluorohexar Alkenes-Michael addition:Michael addition >> Reactive moiety:Alkyl
e~1,6-diol Polarised Alkenes-Michael addition >> Alpha, beta- Funchona\ halide: Carboxyl
diacrylate unsaturated esters Gro ic acid
ester.Perflouro
carbon
derivatives
TH1H- 424-64-6 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Aeate No alert found No alert found Acrylate:Alken
Perfluorobutyl Alkenes-Michael addition;Michae addition >> & moiety Alkyl
acrylate

Rea
Polarised Alkenes-Michael addition >> Alpha, beta~ Femetions
unsaturated esters Gro

halide: Carboxyl
ic acid
esterPerflouro
carbon

derivatives
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR RALESE  BESBME BESIE nvtod BEBIE BESE nvto invito A i vitro f
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~ B LR
alerts by ISS alerts by IS alerts by ISS —<5

TH.1H- 356-86-5 No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Acrylate No alert found No alert found Acrylate:Aken

Perfluoropropy Alkenes-Michael addition;Michael addition >> Reactive & moietyAlkyl

I acrylate Polarised Alkenes-Michael addition >> Alpha, beta~ | Functional halide;Carboxyl

unsaturated esters Groups ic acid
esterPerflouro
on
derivatives
2 1996-88-9 No alert found No alert found No alert found Michael additionMichael addition >> Polarised [orata No alert found No alert found Alkene
(Perfluorooctyl Alkenes-Michael addition;Michael addition >> moiety,Alkyl
thyl Potaaed AkenasMichaol on 35 A, bta- Functional halide:Ally:Car
methacrylate unsaturated esters Groups boxylic acid
esterMethacry
latePerflouroc
arbon
derivatives

2 2144-53-8 - No alert found No alert found No alert found Michael addition:Michael addition >> Polarised Aeate No alert found No alert found Alkene TAISSSTAISS1 TAR! TA100WP2uwrAC vn(x L5178Y (+ ICRTHR

(Perfluorohexy Alkenes-Michael addition:Michael addition >> moety;Alkyl S9)Negativ S9) [N

Dethyl [ s Polarised Alkenes-Michael addition >> Alpha, beta~ Functluna\ halide;Allyl:Gar ss) TAISISTAISITTASGTAIOONo o Negative/( Negative

methacrylate - - unsaturated esters boxylic acid /(mm) H TGA76%

ester:Methacry, ss) TAIS35.TAIS3.TASB TAIOONPZ 1LGLP3E
2 - late;Perflouroc. wrA(:S9) Negative//TAIS35, o &), L5178Y
arbon TA1537.TA98, TA100, WP2 uwrA (£59) -s9
L derivatives  Negative e/t Negative,
s . +S9ambiguo
5 us//mouse
5 3 Negative// lymphoma
human  L5178Y
perihers Negatie -
blood s9),
lymphocyte Amblguous(
s (V79) (2 +59)
S9),
Chiise
THIHSH-  355-93-1 on No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to  Acrylate No alert found No alert found Alkene TA98, TAI00, TA102, TAI535, TAIS3T mphocyte
Perfluoropenty Acyl Halides:Acylation >> P450 Mediated Activation Reactive moiety:Alkyl  Negative, Ambiguous(-S9), (G
I methacrylate e to Acyl Halides >> 1,1-Dinaloalkanes:Michael Functional Rl Aly{Car Amibiuous Negative(rS8) TATS3S TATS Nagatwa
- addition;Michael addition >> Polarised Alkenes=  Groups boxylic acid  37.TA98, TAT00, WP2 uvrA Negative
o Michael addition:Michael addition >> Polarised ester:Methacry (+59)
Alkenes-Michael addition >> Alpha, beta— latePerflouroc
unsaturated esters arbon
derivatives
THIHOH-  1841-46-9 No alert found No alert found No alert found

perfluorononyl
methacrylate

(Perfluoroprop 13695-31-3
Yimethyl
methacrylate

H1H-
Perfluoropropy
| methacrylate

45115-53-5

F——F
o
HC,
o
CHy
F
-
.
o
HE.
o
CH,

No alert found No alert found

No alert found No alert found

Acylation:Acylation >> P450 Mediated Activation to Acrylate
Acyl Halides:Acylation >> P450 Mediated Activation Reactive
to Acyl Halides >> 1.1-Dihaloalkanes;Michael Functional
addition;Michael addition >> Polarised Alkenes=  Groups
Michael addition;Michael addition >> Polarised

Alkenes-Michael addition >> Alpha, beta~

unsaturated esters

No alert found Michas!adioniichee add jon >> Polarised
Alkenes-Michael addition:Michael addition >>
Polarised Alkenes-| Mmhael sltion 35 Alpha beta- anona\
unsaturated esters Gro

Acrylau

No alert found Wichaetad e addion 5> Polarsed
Alkenes-Michael addition;Michael addition >> Rea
Polanucd Al il sidtin > Alpha, beta- Functmna\
unsaturated esters

A-:ryla(e

No alert found No alert found Alkene

moiety:Alkyl
halide:AllylCar
boxylic acid
ester:Methacry
late;Perflouroc
arbon
derivatives

No alert found No alert found A\kene

moi
g AIM Cav
boxylic acid

arbon
derivatives

No alert found No alert found Alkene

moiety:Alkyl
halide:AllylCar
boxylic acid
esterMethacry
latePerflouroc
arbon
derivatives

BES! BESE
;MDNAS B i 11\&5: v DNAZA in vivo £ in vivo

BESE BESE n!tn-'t
o FFE in vivo

HEFHER WONABRL X'ﬂ%ﬁiﬁ
B

ICRYHR,
g, BEE

Negative

in vivoZZZX REAAME
R

Bl



&% CASRN  #&
¥ (genotox ar
nongenotox)
alerts by ISS

(Perfluorohept 3934-23-4

yhmethyl

methacrylate T

(Perfluorohexy 48076-44-4
Dmethy!

methacrylate "
L
—t—r
—t—r
He, .
%o

THAHTH-  2261-99-6
Perfluorohepty
| methacrylate H:

THIH2H2H-  1799-84-4
Perfluorohexyl
methacrylate

Perfluorotridec 72629-94-8
anoic aci oic acid

(PFOA)

(Nongenotox);

Structural
alert for
nongenotoxic

carcinogenicity

Perfluorotetra 376-06-7 v
decanoic acid 1 oic aci
(PFOA)

Structural
alert for
nonge

Perfluorounde  2058-94-8
canoic acid oic acid

- nongenotoxic

(Nongenotox);

notoxic.
carcinogenicity

Perfluorooctan

carcinogenicity

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

No alert found No alert found

No alert found No alert found

h No alert found No alert found

No alert found No alert found

Perfluorooctan No alert found

Perfluorooctan No alert found

No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD Oncologic

Classification

Michael addition;Michael addition >> Polarised Acrylate
Alkenes-Michael addition;Michael addition >> Reactive
Polarised Alkenes-Michael addition >> Alpha, beta~ Functional
unsaturated esters Groups

Michael addition;Michael addition >> Polarised Acryiate
Alkenes-Michael addition:Michael addition >> Reactive
Polarised Alkenes-Michael addition >> Alpha, beta~ Functional
unsaturated esters Groups

Acylation:Acylation >> P450 Mediated Activation to Acrylate
Acyl Halides:Acylation >> P450 Mediated Activation Reactive
Fi

to Acyl Halides >> 1,1-Dihaloalkanes;Michael unctional

addition;Michael addition >> Polarised Alkenes=  Groups

Michael addition;Michael addition > Polarised

Alkenes-Michael addition >> Alpha, beta~

unsaturated esters

Michael additionMichael addition >> Polarised Acrylate

Alkenes-Michael addition:Michael addition >> Reactive

Polarised Alkenes-Michael addition >> Alpha, beta~ Functional

unsaturated esters Groups

No alert found Alpha- and
Haloether
Reactive
Functional

ups

No alert found Alpha- and
beta~
Haloether
Reactive
Functional
Groups

No alert found Alpha- and

beta-
Haloether
Reactive
Functional
Groups

in vitro in vivo Organic

mutagenicity  mutagenicity _ functional

(Ames test)  (Micronucleus) groups

alerts by ISS  alerts by ISS

No alert found No alert found Alkene
moiety;Alkyl
halide;AllylCar
boxylic acid
esterMethacry.
late;Perflouroc
arbon
derivatives

B
vitro 2 invitro T AUREUER vitro /M vitro DNA HPR
L] S

SEMDNAS B BEEGHR vivo
HRERBR V2> L3 B B
74—

No alert found No alert found Alkene
moiety;Alk
halide:Allyl Car

arbon
derivatives

No alert found No alert found Alkene
moiety:Alkyl
halide;Allyl:Car
boxylic acid
esterMethacry
late;Perflouroc

No alert found No alert found Alkene
moiety;Alkyl
halide:Allyl Car
boxylic acid

arbon
derivatives

No alert found No alert found Alkyl
halide: Carboxyl

acidPerflouroc

arbon

derivatives:Sur
s

Anionic

No alert found No alert found Alkyl TA100, TA1535,TA98 TA1538 WP2uvrA CHL/IU(=
halide;Carboxyl (+59) Negative 59
o

i Negative//
acidPerflouroc Chinese
arbon hamster
derivatives:Sur lung cells
o
Anionic. Negative
No alert found No alert found Alkyl TA100.TA1535,TA98, TAI537WP2 uvrA CHL/U (= HepG2
halide: Carboxyl (59) Negative 59) Negative
ic Positive//C
acidPerflouroc hinese
arbon hamster
derivatives;Sur lung cells
s - (*89)
Anionic Positive

BEHE vito AREAERSR BESE BESHE nviod SRESHE BESE invito in vitro A% in vitro # {x:

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R

Bl



&% CASRN

B Perfluorohexad 67905-19-5
ecanolc aci

38M  Perfluorooctad 16517-11-6
ecanoic aci

810 Perfluorodode 307-55-1

Perfluorodeca 335-76-2
noic aci

Perfluoronona 375-95-1
noic acid

9H- 76-21-1
Perfluoronona
noic acid

11-H- 1765-48-6
Perfluorounde
canoic acid

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

alerts by ISS

Perfluorooctan No alert found
oic acid

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found
oic aci

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found
oic acid

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found
oic aci

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found
oic acid

(PFOA)

(Nongenotox);

Structural

alert for

nongenotoxic

carcinogenicity

Perfluorooctan No alert found
oic aci

(PFOA)

(Nongenotox):

Structural

alert for

nongenotoxic
carcinogenicity

Perfluorooctan No alert found

nongenotoxic
carcinogenicity

DNA binding by OASIS

AN2AN2 >> Schiff base formation by aldehyde formed after

DNA binding by OECD

No alert found

metabolic activatiomAN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation;SN2 >> Acylation involving a leaving
roup after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

ANZAN2 > Schiff base formation by aldehyde formed after o alert found
metabolic activation:AN2 >> Sehiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect)Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
fter metabolic activation:SN2 > Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives:SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

AN2AN2 >> Schif base formation by aldehyde formed after  No alert found
metabolic activatiomAN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation;SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
‘atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found No alert found
No alert found No alert found
No alert found Acylation:Acylation >> P450 Mediated Activation to

Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

Oncologic

Classification

Alpha- and

Alpha- and
beta-

Alpha- and
beta-
Haloether
Reactive
Functional
Groups

Alpha- and
beta-

Alpha- and

beta-
Haloether
Reactive
Functional
Groups

Alpha- and
beta-
Haloether

Reactive
Functional
Groups

No alert found Acylation:Acylation >> P450 Mediated Activation to Alpha- and

Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

beta-
Hal

in vitro in vivo Organic
mutagenicity  mutagenicity _ functional
(Ames test)  (Micronucleus) groups
alerts by ISS  alerts by ISS

No alert found No alert found Alkyl

BESE vito EREAZRSR

TA100.TA1535,TA98, TA1537 WP2uvrA

BESE BESHE  invitod

vitro S i vitro T AUbERER

HRERBR V2>
7.

halide: Carboxyl (S9)Negative
acidPerflouroc
arbon
derivatives:Sur
nts

Anionic

No alert found No alert found Alkyl TAI00,TA1535,TA98,TA1637WP2uvrA(
halide:Carboxyl S9) Negative
io

i

acidPerflouroc

arbon

derivatives;Sur
o

Anionic

No alert found No alert found Alkyl TA98, TA100, TA1535,
halide: Carboxyl TA1538 TA1538;
e ‘TA98.TA100,WP2uvrA pkM101;
acidPerflouroc TA98 TA100 TA1535 TA1538 WP2ivrA
arbon (£59)Negative
derivatives;Sur

Anionic

TA98TAI00TA1535 TAI537.TAI538,
Carboxyl WP2 uvrA (:39) Negative//TA1535,
TAI537.TA9BTA100 (£89) Negative

No alert found No alert found Alkyl
hal

erflouroc

arbon

derivatives;Sur
o

Anionic

No alert found No alert found Alkyl TA98.TA100TA1535 TA1537.TA1538;
halide:Carboxyl TA98, TA100WP2uvr2 (+89) Negative

acidPerflouroc
arbon
derivatives;Sur

Anionic

No alert found No alert found Alkyl
halide: Carboxyl
ic
acidPerflouroc
arbon
derivatives:Sur
factants ~
Anionic

No alert found No alert found Alkyl
halide: Carboxyl

acidPerflouroc

arbon

derivatives:Sur
s

Anionic

—<
CHL/U(= Negative
59)

Negative

CHL/U Negative
Weakly

Positive

CHL/U (=
59)

Positive

HepG2
Negative

EREFEAS V79(£S9) TKeifiRE
AR Ne

Modest
a cytotoric
HepG24@H
Positive

BESE BESE  invito invitro & invitro #l BESE_ BESE BESE BESE OBESE
tro /M& vitro DNA  HPRTHUER ENIDNAS MM E RS vivo IMKEL vivo DNAME in vivo S8 in vivo 3E in vivo 3
3 R A ] B ] HEEE

Negative

Negative

V79(£59)
Negative

V79(£59) Herian SD
Negative FUhEH
1 ]

Negative

gative  Positive

Negative

REER WONAGRL AvhER
B

kS



&% CASRN  #&

Pentafluoropro 354-76-7

pionamide F

F—1—F

F—1—F

Heptafluorobut 662-50-0
yramide

HN
Perfluorooctan 423-54-1 F
amide
F——r
——
F——r
F——r
F——r
F——r
——
o
Nonafluoropen  13485-61-5
tanamide F
F— —F
F——F
HN o

Perfluoropenta 355-81-7
namide

Perfluorooctan 3492-23-7
edioic diamide

Octafluoroadip 355-66-8
amide

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

No alert found

Oncologic in vitro in vivo
mutagenicity  mutagenicity

Classification (Ames test)  (Micronucleus) g

alerts by ISS  alerts by ISS
Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Acylation:Acylation >> P450 Mediated Activation to Not classified No alert found No alert found

Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

No alert found

No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Organic BEHE vito AREAERSR BESE BESE
in vitro T
HRERBR V2>

74—

functional vitro 28,
oups

Alkyl
halide Haloacet
‘amide;Organic
amide and

derivatives

Alkyl
halide:Haloacet
‘amide;Organic.
amide and
thioamidePerfl
ourocarbon
derivatives

Alkyl
halide:Haloacet
‘amide;Organic
amide and

derivatives

Alkyl
halide:Haloacet
‘amide;Organic
amide and
thioamidePerfl
ourocarbon
derivatives

Alkyl
halide:Haloacet
‘amide;Organic
amide and

thioamidePerfl
ourocarbon

derivatives

Alkyl
halide:Haloacet
‘amide;Organic
amide and
thioamide;Perfl
ourocarbon
derivatives

Alkyl
halide:Haloacet
‘amide;Organic
amide an
thioamidePerfl
ourocarbon
derivatives

inviro 3 GEEHME EESE inviro invito T invito # EESE BESE EESE EESE BESE
AUREER  vitro /MK vitro DNA FEMIDNAR RIRZEIERHL vivo /MEER vivo DNA in vivo 2 in vivo X7 in vivo 3
L] S 3 B ® ® E

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R

kS



kS

£33 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic |in vitro in vivo Organic BEHIE vitro AMERERSE  BESHIE BESME nvtod AEBIE BEABME invio invito A inviro fl_Bi% BEHE EESE mn-vx BEHIE invivoRR REAAME
¥ (genotox and Primary mutagenicity  mutagenicity _ functional yroRE nvito AMSUM vivo MK vivoDNA WPRTIEA TEMONA® IRTSAZA o VB e VAR I ehe B8 o T s BR
nongenotox) Classification  (Ames test)  (Micronucleus) groups HRAIG TR~ ® B m * RRREE BONAAR, Ao st
alerts by ISS alerts by ISS  alerts by ISS T B

N- 89932-74-1 F No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl

Methylperfluor halide;Haloacet

oheptanamide [ — ‘amide;Organic

n
derivatives

M Perfluoropenta 2706-91-4 No alert found No alert found ANZANZ 5> Schiff base formation by aldehyde formed after o alert found Not classified No alert found No alert found Alkyl

Ifonic metabolic activationAN2 >> Schiff base formation by aldehyde haiidePerflour
acid formed after metabolic activation >> Geminal Polyhaloalkane arbon
Derivatives;Radical Radical >> Radical mechanism via ROS derivatives:Sul

formation (indirect):Radical >> Radical mechanism via ROS fonic

formation (indirect) >> Geminal Polyhaloalkane acidSurfatan

Derivatives;SN2:SN2 >> Acylation involving a leaving group ts = Anionic

fter metabolic activation:SN2 >> Acylation involving a leaving

group after metabolic activation >> Geminal Polyhaloalkane

Derivatives;SN2 >> Nucleophilic substitution at sp3 carbor

atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic

substitution at sp3 carbon atom after thiol (glutathione)

F—1—F conjugation >> Geminal Polyhaloalkane Derivatives

&M Perfluorono  68259-12-1 . No alert found No alert found ANZANZ 55 Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
nane metabolic activationAN2 >> Schiff base formation by aldshyde haldPorfour
sulfonic acid Derivatives;Radical Radical >> Radical mechanism via ROS derwulwes Sul

formation (indirect):Radical >> Radical mechanism via ROS

formation (indirect) >> Geminal Polyhaloalkane acidSurtactan

Derivatives;SN2.SN2 > Acylation involving a leaving group ts - Anionic

sfter metebolic activation:SN2 >> Acylation involving a leaving

— roup after metabolic activation > Geminal Polyhaloalkane

Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon

atom after thiol (glutathione) conjugationSN2 > Nucleophilic

substitution at sp3 carbon atom after thiol (glutathione)

conjugation >> Geminal Polyhaloalkane Derivatives

8 Perfluorodec 335-77-3 v No alert found No alert found AN2AN2 >> Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
metabolic activation:AN2 >> Sehiff base formation by aldehyde halide:Perflour
formed after metabolic activation >> Geminal Polyhaloalkane arbon
Derivatives;RadicalRadical >> Radical mechanism via ROS derivatives:Sul
formation (indirect) Radical >> Radical mechanism via ROS fonic
formation (indirect) >> Geminal Polyhaloalkane acid;Surfactan
— Derivatives;SN2:SN2 >> Acylation involving a leaving group ts = Anionic
fter metabolic activation:SN2 > Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives:SN2 >> Nucleophilic substitution at sp3 carbon
- atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at 5p3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

ane sulfonic
acid

BM  Perfluoroun 749786-16- No alert found No alert found ANZAN2 5> Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
metabolic activation/AN2 >> Schiff base formation by aldehyde hakdePerior
decare formed after metabolic activation 5> Geminal Polyhaloalkan
sulforic acid Derivatives;Radical Radical >> Radical mechanism via ROS dereatvesiSu
— formation (indirect):Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane acidSurtactan
Derivatives:SN2:SN2 >> Acylation involving a leaving group ts - Anionic
after metabolic activation:SN2 >> Acylation involving a leaving
after metabolic activation >> Geminal Polyhaloalkane
Dervatives:SND 55 Nucieophi substtation a 559 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
e conjugation >> Geminal Polyhaloalkane Derivatives

810 Perfluorodo  79780-39-5 r No alert found No alert found AAN2:AN2 >> Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
metabolic activation/AN2 >> Schiff base formation by aldehyde halidePerflour
formed after metabolic activation >> Geminal Polyhaloalkane arbon
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect):Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
1. Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation;SN2 >> Acylation involving a leaving.
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
- atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
- substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

decane —
sulfonic acid

B0 Perfluorotrid 791563-89- No alert found No alert found AN2AN2 > Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
lecane 8 - metabolic activation/AN2 >> Schiff base formation by aldehyde halide:Perflour

sulfonic acid N

formed after metabolic activation >> Geminal Polyhaloalkane ocarbon
Derivatives;Radical:Radical >> Radical mechanism via ROS derivatives;Sul
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
e after metabolic activation;SN2 >> Acylation involving a leaving
- group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
‘atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 24—

BM Ammonium  29081-56-9 - No alert found No alert found ANZAN2 > Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
perfluorooctan metabolic activation/AN2 >> Schiff base formation by aldehyde halide;Perflour
esulfonate 2 " formed after metabolic activation >> Geminal Polyhaloalkane ocarbon

Derivatives;RadicalRadical >> Radical mechanism vi derivatives:Sul
b - formation (indirect);Radical >> Radical mechanism via ROS onic
- - formation (indirect) >> Geminal Polyhaloalkane acid:Surfactan
Derivatives;SN2:SN2 >> Acylation involving a leaving group ts - Anionic
2 v after metabolic activation:SN2 >> Acylation involving a leaving
roup after metabolic activation >> Geminal Polyhaloalkane
4 4 -, Derivatives;SN2 > Nucleophilic substitution at sp3 carbon
- - atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
2 " conjugation >> Geminal Polyhaloalkane Derivatives

870 Perfluoronona 474511-07-4 No alert found No alert found AN2;AN2 >> Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl
nesulfonate metabolic activationAN2 >> Schiff base formation by aldehyde halide:Perflour

formed after metabolic activation >> Geminal Polyhaloalkane arbon
Derivatives;Radical Radical >> Radical mechanism via ROS derivatives:Sul
formation (indirect):Radical >> Radical mechanism via ROS fonic.
formation (indirect) >> Geminal Polyhaloalkane acidSurfactan

H1H-
Perfluoropropy
lamine.

TH1H
Heptafluorobut
viamine

H1H-

Perfluorohepty
lamine.

H1
Perfluorooctyl
amine

H1H-
Perfluorononyl

422-03-7

374-99-2

423-49-4

307-29-9

355-47-5

HN
.

e

——r

—

S -

——r

F——F
F——F
F——F

HN

-
F——F
F——F
F——F
F——F
F——F
F——F
F——F
F——F
v

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

Derivatives;SN2:SN2 >> Acylation involving a leaving group
fter metabolic activation;SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Nitrogen
Mustards
Functional
Groups

Nitrogen
Mustards
Reactive
Functional
Groups

Nitrogen
Mustards
Functional
Groups

Nitrogen
Mustards
Reactive
Functional
Groups

Nitrogen
Mustards
Functional
Groups

ts ~ Anionic

No alert found No alert found Aliphatic

primary:Alkyl
halide;Amine,
primary Perflo
urocarbon
derivatives

No alert found No alert found Aliphatic
amine,
primary;Alkyl

halide:Amine,

derivatives

No alert found No alert found Aliphatic

primary;Alkyl
halide;Amine,
primary Perflo
urocarbon
derivatives

No alert found No alert found Aliphatic

derivatives

No alert found No alert found Aliphatic

primary:Alkyl
halide;Amine,
primary Perflo
urocarbon
derivatives

invitro 3 GEESME EESE  in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] SN

in vitro & in vitro # BE:
B EMONAS MISHEH vivo
3 i ®

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
B

in vivoZRRA
%!

ROAME

Bl



EX 3 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc
nongenotox)
alerts by ISS

TH1H- 355-34-0 No alert found No alert found

Perfluorohexyl
amine

355-27-1 No alert found No alert found

Perfluoropenty F
lamine.

THAH2H-  15290-77-4 (Poly)
Perfluorocyclo Halogenated
pentane Cycloalkanes
(Nongenotox);
F F Structural
alert for
F, nongenotoxic

.

-

Perfluoro-1,2- 306-98-9 (Poly)
dimethylcycloh Halogenated
exane

nongenotoxic:
carcinogenicity

Perfluoro-1,3- 335-27-3 (Poly)
dimethylcycloh Halogenated

nongenotoxic
carcinogenicity

Perfluoro-1,2- 2994-71-0 (Poly)
dimethylcyclob Halogenated
utane Cycloalkanes
(Nongenotox):
Structural
alert for
nongenotoxic:
carcinogenicity

Perfluorometh 355-02-2 (Poly)
Vieyclohexane Halogenated
Gycloalkanes
(Nongenotox):
Structural
alert for
nongenotoxic
carcinogenicity

carcinogenicity

Oncologic

Classification

Nitrogen
Mustards
Reactive
Functional
Groups

Nitrogen

Halogenated
Cycloalkane

Type
Compounds.

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Organic BEHE vito AREAERSR BESE BESE
functional vitro 28 in vitro ¥
oups. HRERBR V2>

74—

Aliphatic
amine,
primary;Alkyl
alide; Amine,
primary Perflo
urocarbon
derivatives

Aliphatic

derivatives

Alkyl TA1535, TA1537, TA98,TA100, WP2  human
halide:Cycloalk uvrA(=S9) Negative lymphocyte
anePerflouroc s (£50)
arbon Positive
derivatives

Alkyl TA1535, TA1537,TA98 TA100, Chinise

halide:Cycloalk WP2uwrA (59) Negative Hamster

anePerflouroc Lung Cells
b (*

arbon
derivatives S9Negativ
e

Alkyl TA1535TA1537, TA98, TAIOOWP2 (£ CHO (£
halide:Cycloalk S9)Negative S9)Negativ
anePerflouroc e

arbon

derivatives

Alkyl

halide;Cycloalk

anePerflouroc
b

arbon
derivatives

Alkyl
halide: Gycloalk
anePerflouroc
arbon
derivatives




&% CASRN  #&

Perfluorometh  1805-22-7
Vleyclopentane

Perfluoro-  374-76-5

135-
trimethyloyclo
hexane

2Perfluoro-2- 90999-87-4

propyDethanol
F
F
- 355-22-6
Perfluoropropy F
I=2-propanol

CH,
3(Perfluoro-2- 239463-96-8
butyl)propanol
R
OH
3 29819-73-6
(Perfluoroisopr
opypropanol
R
F—]—F
F
F—1—F
OH
Hexafluoro-2- 1515-14-6
methyl-2-
propanol F
F——F

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc

nongenotox)

alerts by ISS

(Poly) No alert found
Halogenated

nongenotoxic
carcinogenicity

(Poly) No alert found
Halogenated

Cycloalkanes

(Nongenotox);

Structural

alert for

nongenotoxic:

carcinogenicity

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found No alert found

DNA binding by OECD

Oncologic

Classification

Not classified

Not classified

Not classified

Alpha- and
beta-

Haloether
Reactive
Functional
Groups

Not classified

Not classified

Alpha- and

beta
Haloether
Reactive
Functional
Groups

in vitro in vivo
mutagenicity  mutagenicity

(Ames test)  (Micronucleus) @

alerts by ISS  alerts by ISS
No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

Grganic EEHE o GREAERGE  BRAE EESE

functional vitro & in vitro T
ups HRAERR DRU

T4

Alkyl

halide;Cycloalk

ane;Perflouroc

arbon

derivatives

Alkyl
halide; Cycloalk
anePerflouroc

arbon
derivatives

Alcohol;Alkane,
ranched with
tertiary
carboniAlkyl
halide:Perflour
rbon

derivatives

AlcoholAlkane,
branched with
tertiary
carbonAlkyl
halide: Perflour
ocarbon
derivatives

AlcoholAlkane,
ranched with
tertiary
carboniAlkyl
halide: Perflour
rbon

derivatives

AlcoholAlkane,
branched with
tertiary
carbonAlkyl
halide: Perflour
ocarbon
derivatives

AlcoholAlkane,
branched with
tertiary
carbonAlkyl
halide: Perflour

derivatives

inviro 3 GEESME GEESBE  nviro invitro T invitro B
AURSER vitro /M vitro DNA
L] S

BESE EESHE
FEMADNAS Bl BEEEH vivo /MEEL vivo DNAJR
123 £l B L

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R

kS



Bl

X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBE vito AR EALESE  BESME BESIE nvvod BEBIE BESE nvto  nvto & invivo fl BEBE_ BEBE BESE BESE_BESE 0 vioRA RHAL
¥ (genotox an Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> ] S L3 £l B L HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl

Nonafluoro-  2378-02-1 No alert found No alert found No alert found No alert found Alpha- and  No alert found No alert found AlcoholAlkane,

tert-butanol beta- branched with

Haloether rtian
Reactive carboniAlkyl
Functional haiide Perflour
ocarbon
derivatives
2-(aH- 2673-15-6 No alert found No alert found No alert found Acylation:Acylation > P450 Mediated Activation to Alpha- and o alert found |No alert found AlcoholAlkane,

Perfluorobutyl) Acyl Halides:Acylation >> P450 Mediated Activation beta- branched with

~2-propanol to Acyl Halides >> 1,1-Dihaloalkanes Haloether tertiary.

Reactive carbonAlkyl

Functional halide:Perflour

Groups arbon
derivatives

Methyl 355-17-9 No alert found No alert found No alert found No alert found Reactive No alert found No alert found Alkyl

heptafluoropro F Ketone halide;Ketone;

pylketone Reactive Perflourocarbo
Functional n derivatives
F—1—F Groups
F——F
me” o
thyl 2708-07-8 ; No alert found No alert found No alert found No alert found Roactive No alert found No alert found Alkyl
perfluoropentyl Ketone alide Kotone:
ketone Reactive Perflourocarbo
F——F Functional n derivatives
Groups
F—t—F
F—t—F
F—t—F
F—t—F
HC o

Methyl 4H-  93449-49-1 No alert found No alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Reactive No alert found No alert found Alkyl

perfluorobutyl Acyl Halides:Acylation >> P450 Mediated Activation Ketone haiideKetone

ketone HC. to Acyl Halides >> 1,1-Dihaloalkanes Reactive Perflourocarbo
Functional n derivatives
Groups

+- 140834-64-6 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl

(Perfluorabutyl halide Ketone;

)-2-butanone Perflourocarbo

n derivatives
HC o
Methyl 374-41-4 No alert found No alert found No alert found No alert found Reactive No alert found No alert found  Alkyl
perfluoroethyl F Ketone haiideKetone
ketone Reactive Perflourocarbo
Functional n derivatives
Groups
F——7F—F
F——7a——F
HaC o)




Bl

£33 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic |in vitro in vivo, Organic BEFME vitro ARRAZRABR  BEHIE BESE nvtod BEHME BEESE nvto  nvito A invito fl BEBNE_BEHE BESE BESE BESE 0 vivoRA RAAME
¥ (genotox an Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AYNEUR vitro /M vitro DNA  HPRTEER EMDNAA TSHEEH vivo /MEBE vivo DNAIR in vivo 28 in vivo 52 invivo 3 2!
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 SN A ] B ] HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 74—% ®
Ethyl 383177-55-7 - No alert found No alert found No alert found No alert found Reactive No alert found No alert found  Alkyl
perfluoropenta Ketone halide Ketone;
nyl ketone Reactive Perflourocarbo
" " Functional n derivatives
Groups
F F
F F
F F
F F
°
aH,
Perfluoropropy 1623-05-8 Structural  No alert found No alert found No alert found Alpha=and  Noalert found No alert found Alkene TA97.TA98, TAT00TAI535, WP2 fuman
I trifluorovinyl F, F alert for beta— lymphocyte
ether nongenotoxic Halosther halide:Alkyl *
— carcinogenicity Roactive halide;Perflour S9)Negativ
Trichloro (or Functional arbon e
fluoro) Groups derivatives:Un
ethylene and saturated
Tetrachloro perhalogenate
(or fluoro) d carbon
ethylone derivatives
(Nongenotox)
Perfluorohept- 355-63-5 Structural  No alert found No alert found No alert found Halogenated  No alert found No alert found Alkene
1-ene alert for Linear moietyiAlkenyl
F F nongenotoxic Aliphatic. halide:Alkyl
carcinogenicity. Hydrocarbone halide;Perflour
Trichloro (or vpe ocarbon
fluoro) Gompounds derivatives:Un
ethylene and saturate:
Tetrachioro perhalogenate
(or fluoro) d carbon
ethylene derivatives
(Nongenotox)
Perfluorohex-  755-25-9 Structural  No alert found No alert found No alert found Halogenated  No alert found No alert found
T-ene alert for Linear
£ |nongenotoric Aliphati
carcinogenicity. Hydrocarbone
Trichioro (or Tye
fluoro) Compounds
ethylene and
F' Tetrachioro perhalogenate
(or fluoro) d cart
ethylene derivatives
(Nongenotox)
6H- 1767-04-8 Structural o alert found No alert found Acylation:Acylation >> P450 Mediated Activation to Halogenated  No alert found No alert found Alkene
Perfluorohex- alert for Acyl Halides:Acylation >> P450 Mediated Activation Linear moiety:Alkenyl
1-ene nongenotoxic to Acyl Halides >> 1.1-Dinaloalkanes Aliphatic. halide:Alky!
carcinogenicity. Hydrocarbone haiide:Perflour
Trichloro (or vpe ocarbon
F fluoro) Compounds. derivatives;Un
ethylene and saturate:
Tetrachioro perhalogenate
(or fluoro) d carbon
ethylene derivatives
(Nongenotox)
Perfluorooct- 559-14-8 Structural  No alert found No alert found No alert found Halogenated  No alert found No alert found Alkene
I-ene alert for Linear moiety:Alkenyl
F F Inongenotoxic Aliphatic halide;Alkyl
carcinogenicity. Hydrocarbone haiidePerflour
Trichloro (or voe
fluoro) Compounds derivatives:Un
ethylene and saturated
Tetrachioro perhalogenate
(or fluoro) d car
thylene derivatives
(Nongenotox)
Perfluoro-1-  36326-43-9 Structural  No alert found No alert found No alert found Halogenated  No alert found No alert found Alkene
decene alert for Linear moiety:Alkenyl
nongenotoxic Aliphatic. halide: Alkyl
carcinogenicity. Hydrocarbone haiide:Perflour
Trichloro (or vpe ocarbon
fluoro) Gompounds derivatives:Un
ethylene and saturates
Tetrachioro perhalogenate
(or fluoro) d carbon
ethylene derivatives
(Nongenotox)




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

2H-Perfluoro- 920-66-1 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found AlcoholAlkane, TA1535, TA1537, TA1538, TA97,

2-propanol - branched with TA98, TAI00, WP2 UvrA (£
Haloether secondary  S9)Negative
F Reactive carbonAlkyl
Functional halide;Perflour
ups ocarbon
F F derivatives
F
OH
F
F

THIH3H-  382-31-0 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found AlcoholAlkane,

Perfluorobutan beta- anched with

ol F Haloother secondary

Reactive carbonAlkyl
Functional halide:Perflour
F F Groups bon
derivatives
E
F
E
OH
2-lodo- 16083-64-0 - Aliphatio RadicalRadical >> ROS formation after GSH depletion  RadicalRadical 5> ROS formation after GSH depletion SNZ:SN2 >> SN2 at an sp3 Carbon atomSN2 5> Alpha-and  Aliphatic  Aliphatic  Alcohol:Alkane,
1h.1h.2h,30.3h halogens (indirect)Radical >> ROS formation after GSH depletion (indirect):Radical >> ROS formation after GSH depletion SN2 at an sp3 Carbon atom >> Aliphatic halides  beta- halogens halogen branched with
- (Genotox)Stru (indirect) >> Haloalcohols SN2.SN2 >> Alkylation by (indirect) >> Haloaloohols:SN2.SN2 >> Alkylation by epoxide Halosther secondary
perfluorodecan ctural alert for epoxide metabolically formed after E2 reaction:SN2 > metabolically formed after E2 reaction:SN2 >> Alkylation by Reactive carboniAlkyl
ol genotoxic  Alkylation by epoxide metabolically formed after E2  epoxide metabolically formed after E2 reaction >> Haloalcohols Functional halide;Perflour
carcinogenicity reaction > Haloalcohols Groups
derivatives
i- 375-14-4 No alert found No alert found No alert found No alert found Alpha=and o alert found No alert found Alcohol:Alkane,
Perfluoropropy F beta— ranched with
Tethanol Haloether secondary
Reactive carbonAlkyl
Functional halide:Perflour
Groups
derivatives
HaC OH
i- 374-40-3 No alert found No alert found No alert found No alert found Alpha-and  No alert found No alert found  AlcoholAlkane,
Pentafluoroeth beta- branched with
viethanol F Halosther secondary
Reactive carboniAlkyl
Functional halide;Perflour
Groups on
F F derivatives
F——F
HyC OH
H.IHIH2H- 914637-05-1 - No alert found No alert found No alert found No alert found Alpha-and o alert found No alert found Alcohol:Alkane,
Perfluoro-2- beta- anched with
heptanol Haloether secondary
F—t—F Reactive carboniAlkyl
Functional halidePerflour
Group ocarbon
" " derivatives
F—f—F
F—t—F
F—f—F
HC OH

(Perfluorobutyl 19430-93-4
Jethene

No alert found No alert found

No alert found No alert found

Halogenated
Linear
Aliphatic
Hydrocarbone

vpe
Gompounds.

No alert found No alert found Alkene

TA1535, TA1537, TA98 TAI00, WP2  Chinese  mouse
moietyAlkyl  (+59) Negative hamster  lymphoma
halide: Perflour Ovary
ocarbon (CHOX=  cells(£59)
derivatives 59) Negative

Negative

BESE EESE  invito

in vitro 3 =
vitro /Mg vitro DNA  HPR'
L] S

AR

in vitro < i vitro

B
SEMDNAS B BEEGHR vivo
L3 B B

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
e R i ivo T b o 2

REER WONAGRL AvhER
R

in vivoZZZX REAAME
%!

Bl



EX 3 CASRN ¥ Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc

nongenotox)

alerts by ISS
1800-91-5 No alert found No alert found

16
Divinylperfluor

THIH2H-  21652-58-4
Perfluoro=1-
decene

4 678-65-9 No alert found No alert found

14
Divinyiperfluor

(Perfluorohept 25431-45-2 No alert found No alert found
Yethene

1
Divinyiperfluor
ooctane

Hexafluoroisop 13171-18-1 No alert found No alert found

ropyl methyl
ether

e
F F
F
(- 993-95-3 No alert found No alert found
Perfluoropropy F
D(1H1H-
perfluoroethy) 3 F
o
F F
F
F
F
3

No alert found No alert found

35192-44-0 No alert found No alert found

Oncologic in vitro. in vivo. Organic BEHE vito AREAERSR BESE BESE

rimary mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
Classification  (Ames test)  (Micronucleus) groups HERBHR YR~

alerts by IS alerts by ISS 745

Halogenated  No alert found No alert found Alkene TA1535, TA1537,TAS8TAI00, TAI02, peripheral  mouse
Linear moiety/Alkyl  WP2uvrA (£59) Negative uman  lymphoma
Aliphatic. halide;Perflour lymphocyte L5178Y
Hydrocarbone ocarbon s +59)
vpe derivatives S9)Negativ Negative
Gompounds e

Halogenated  No alert found No alert found Alkene
Linear

moiety:Alkyl
Aliphatic. halide: Perflour
Hydrocarbone

Type derivatives
Gompounds

Halogenated  No alert found No alert found Alkene

Linear moiety;Alkyl

Aliphatic halide: Perflour

Hydrocarbone ocarbon
derivatives

vpe
Compounds.

Halogenated  No alert found No alert found Alkene
Linear i

oiety:Alkyl
Aliphatic: halide Perflour
Hydrocarbone

Type derivatives

VP
Compounds

Halogenated  No alert found No alert found Alkene

Linear moiety;Alkyl
Aliphatic halide: Perflour
Hydrocarbone ocarbon
vpe derivatives
Compounds.
Alpha-and  No alert found No alert found Alkane, ‘TA1535, TAT00; all common straines
beta- branched with used in Ames assay (S9) Negative
Haloether secondary
Reactive carbonAlkyl
Functional halideEther
e ety Perflou
rbon
derivatives

Alpha-and  No alert found No alert found Alkane,

beta- branched with
Haloether secondary
Reactive carbonAlkyl
Functional halide:Ether
Groups moiety,Perflou
rocarbon
derivatives

invitro 3 GEESME EESE  in vitro
vitro /Mg vitro DNA  HPR'
L] S

=

EHE_EESE
/MEE vivo DNAHR
®

i!tﬁ%ge BEHE BESE
HREHR gagﬁmsmz AurEB

FIE invivo 3

in vivoZZZX REAAME
R




Bl

X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBE vito AR EALESE  BESME BESIE nvvod BEBIE BESE nvto  nvto & invivo fl BEBE_ BEBE BESE BESE_BESE 0 vioRA RHAL
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS RIS HERH vivo MEBL vivo DNARE in vivo 28 in vivo R invivo 3 ZR
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 S L3 £l B L HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl

Ethyl2H-  380-34-7 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found Alkane,

perfluoropropyl beta- branched with

ether Haloether seconda

3 Reactive carbonAlkyl

Functional haiideEther

F F moiety:Perflou
rocarbon
F derivatives
F
o
) r
HC

Difluoromethy! 56860-85-6 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found Alkane,

2He bota- branched with

perfluoropropyl E Halosther secondary

ether Reactive carbonAlkyl

Functional halide;Ether

F F Groups moiety:Perflou
rocarbon
F. derivatives
F
o]
F
F F

THIHZH-  1000-28-8 - No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found Alkane,

Perfluorodipro beta- branched with

Pyl ether Haloether secondary

F F Reactive carbonAlkyl
Functional halide Ether
F F Groups moiety:Perflou
rocarbon
derivatives
o
F F
F
F
v
s
Sevoflurane  28523-86-6 No alert found No alert found No alert found SNI:SNT >> Carbenium lon Formatiom:SNT >> Alpha=and  No alert found No alert found Alkane,
Carbenium lon Formation >> Alpha halo ethers  beta~ branched with
(including alpha halo thicethers) Haloother secondary
F Reactive carbonAlkyl
Functional halide;Ether
Groups moiety.Perflou
F F rocarbon
derivatives
F
o
F
F
F
Trichloro((perfl 78560-45-9 o No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl TA1535, TA1537, TA8.TAI00, TAT02 Chinese  mouse
uorohexylethy i halide;Perflour (+59) Negative hamster  lymphoma
Dsilane a—si—al ocarbon ung L5178Y
derivatives:Sila fibroblasts(_ cells (£59)
ne VI9) (£ Negative
)
R . Negative
F 3
P
F 3
F 7
F F
-
Dichloromethyl 73609-36-6 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl
((perfluorohex halide:Perflour
WethyDsilane P ocarbon
derivatives:Sila
F—F ne
F F
F F
F 3
F F
oy
on,
Trimethylsityl  68734-62-3 - No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl
perfluorobutan halide;Perflour
esulfonate ocarbon
r a derivatives;Sila
F F
F F
v
we |
\ -
He N\
oH,




&% CASRN  #&

2 74612-30-9
(Perfluorooctyl
Jethyldimethyl

chlorosilane

(Heptafluoropr 3834-42-2
s

opyDtrimethyls F

ilane
F——F
F——F
F—— —F

HiC—Si —CHj

CHy
2H- 564-10-3
Perfluoroisobu
tyric ac
o F
3
HO
v
F F
F
S-(Perfluoro- 230463-95-7
H
butypropanoi F
F- F
F- F
F- o
F- F
OH

Perfluoro-3,7- 172155-07-6
dimethyloctan

202H- 17327-33-2

propyDacetic
acid

44- 243139-62-0
bis(Trifluorom

ethy)-4-

fluoropropanoi

o acid F

oH

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc
nongenotox)
alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found No alert found

DNA binding by OECD

Oncologic in vitro in vivo
mutagenicity  mutagenicity

Classification  (Ames test
alerts by ISS  alerts by ISS

Not classified No alert found No alert found Alkyl

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Alpha-and  No alert found No alert found
beta

Haloether

Reactive

Functional

Groups

Not classified No alert found No alert found

(Micronucleus) gr

Organic BEHE vito AREAERSR BESE BESE
functional vitro 28 in vitro ¥
oups. HRERBR V2>

74—

halide:Perflour
be

ocarbon
derivatives;Sila
ne

Alkyl
halide: Perflour
arbon

derivatives:Sila

Alkane,
ranched with
halide: Carboxyl
acidPerflouroc

arbon
derivatives

Alkane,
branched with

tertiary
carbonAlkyl
halide: Carboxyl
ic
acidPerflouroc
arbon
derivatives

Alkane,
branched with
tertiary
carbonAlkyl
halide: Carboxyl

acid;Perflouroc

arbon
derivatives

Alkane,
branched with
tertiary
carbonAlkyl
halide:Carboxyl

ic
acidPerflouroc
arbon
derivatives

Not classified No alert found No alert found Alkane,

branched with
tertiary
carbonAlkyl

halide: Carboxyl

acidPerflouroc
arbe

derivatives

invitro 3 RESE BESE

AurEB

vitro /M vitro DNA
L] S

in vitro

in vitro A% in vitro #l MRS BESE

SEMDNAS e EEH vivo /
123 B B

BESE BESE BESE
ISR vivo DNAZR in vivo S48 in vivo 5 in vivo 3
L HREHER WONAGRL *vhEtB

B

in vivoZZZX REAAME
R

kS



X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic EESTE viro AMEAZRABR  BEBE BEBE
¥ (genots mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 74—%

IHAH3H-  6401-02-1 Alkyl (G<5) or | SN2:SN2 >> Alkylation, nucleophilic substitution at sp3- SN2:SN2 >> Alkylation, nucleophilic substitution at spd-carbon  Acylation:Acylation >> P450 Mediated Activation to ot classified | Alkyl (G<5) or Alkyl (G<5) or Alkyl

Perfuropropy F ez ester of arbon atomSN2 >> Allation,rucloptic substtution atomSN2 5> Alyation, nucleaphic subtitution st <53-carbon Aoy HaldesiAcation > PAS0 Medisted Activaton ez ester of benzy| ester of hldePerflour

It sulphonic or  at sp3-carbon atom >> Sulfonates and Sulfates m >> Sulfonates and Sulfat to Acyl Halides >> 1.1-Dinaloalkanes sulphonic or  sulphonic or  ocarb
phosphonic ohosononie.  ohosphonie.  derwatives:Sul
aci acid acid fonate ester
(Genotox):Stru
ctural alert for
genotoxic.
carcinogenicity.

F F
F F
3H3H- 6401-00-9 - Alkyl (C<5) or | SN2:SN2 >> Alkylation, nucleophilic substitution at sp3= SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon No alert found Not classified Alkyl (G<5) or_Alkyl (G<5) or Alkyl
Perfluoropropy benzyl ester of carbon atom;SN2 >> Alkylation, nucleophilic substitution atom;:SN2 >> Alkylation, nucleophilic substitution at sp3-carbor enzyl ester of benzyl ester of halide;Perflour
I triflate sulphonic o at sp3-carbon atom >> Sulfonates and Sulfates atom >> Sulfonates and Sufates sulphonic o sulphonic or  ocarbon
F F phosphonic phosphonic  phosphonic  derivatives:Sul
aci acid acid fonate ester
—— (Genotox)Stru
O==8==0 ctural alert for
genotoxic
o carcinogenicity.

220 79963-95-4 - Alkyl (G<5) orNo alert found No alert found No alert found Not classified  Alkyl (G<5) or Alkyl (G<5) or | Alkyl
Trifluoroethyl benzyl ester o benzyl ester of benzyl ester of halidePerflour
perfluorobutan - - sulphonic or sulphonic o sulphonic or  ocarbon
esulfonate phosphonic phosphonic  phosphonic  derivatives;Sul

JE acid acid acid onate ester
(Genotox):Stru
- - ctural alert for
genotoxic,
3 r carcinogenicity.
o
o
£
TH.1H- 6401-01-0 - Alkyl (G<5) or | SN2:SN2 >> Alkylation. nucleophilic substitution at sp3~ SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon No alert found Not classified Alkyl (G<5) or_Alkyl (C<5) or_ Alkyl
Heptafluorobut benzyl ester of carbon atom;SN2 >> Alkylation, nucleophilic substitution atom:SN2 >> Alkylation, nucleophilic substitution at sp3-carbor enzy ester of benzyl ester of h
VI triflate sulphonic or at sp3-carbon atom >> Sulfonates and Sulfates atom >> Sulfonates and Sulfates sulphonic o sulphonic or  ocarbon
" " phosphonic phosphonic  phosphonic  derivatives;Sul
aci acid acid fonate ester
(Genotox)Stru
ctural alert for
enotoxic
carcinogenicity
H1H- 883499-32-9 . Alkyl (G<5) or No alert found No alert found No alert found Not classified  Alkyl (G<5) or  Alkyl (G<5) or | Alkyl
Perfluorobutyl benzyl ester of ez eater o eyl et of ke Pecfoor
perfluorobutan - 3 sulphonic or sulphonic or  sulphonic or
esulfonate - - phosphonic ohosshoric. phosphoric.  dervatves:Sul
acid acid acid onate ester
s - (Genotox):Stru
ctural alert for
- " genotoxic.
carcinogenicity.
1.222-  354-87-0 No alert found No alert found ANZAN2 > Schiff base formation by aldehyde formed after  No alert found Not classified No alert found No alert found Alkyl Positive(NIHS)
pentafluoroeth F metabolic activation/AN2 >> Schiff base formation by aldehyde haiide:Perflour

anesulfonylfiuo
ride

Perfluorobutan 375-72-4
esulfonyl
fluoride

in vi EHE BT
43 ;MDNAS MR EEs vwo lNiS( vivo DNA#E m vivo | &e in i
L]

formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS

E)

ocarbor
derivatives;Sul

fony halide
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation:SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
F— F Derivatives:SN2 > Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation:SN2 > Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
F F conjugation >> Geminal Polyhaloalkane Derivatives:SN2 >> SN2
at sulfur atom:SN2 >> SN2 at sulfur atom >> Sulfonyl Halides
F
No alert found No alert found SN2:SN2 >> SN2 attack on sulfur atom;SN2 > SN2 attack on o alert found Not classified No alert found No alert found Alkyl TA1535, TA1537,TA98,TAI00, human
T suifur atom > Sulfonyl Halides halide;Perfiour WP2uwrA/pKM101 (£59) Negative  lymphooyte
ocarbon (:
derivatives;Sul Negative
Fony halide
F—1—F
F—1—F
F—1—F
F—1—F
F

kS



&%

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vitro AREAZRSAR  EESME BESHE nvivod SEESHE BESME  invito invito T in vitro #l B BESE BESE EESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥ 8 vitro /ME vitro DNA  HPRTHUE EMDNAZ MHEMR vivo in vivo 268 in vivo 5 in vive 3
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> 3 SHY L3 B B HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 745 Bl

Perfluoroostan 307-35-7 No alert found No alert found SN2:SN2 5> SN2 attack on sulfur atom;SN2 >> SN2 attack on  No alert found Not classified No alert found No alert found Alkyl TA9BTA100 (59) Negative

esulfonyl sulfur atom > Sulfonyl Halides halide;Perflour

fluoride ocarbon

derivatives:Sul
L fony! halide
F—t—r
F—t—r
F——r
P

Perfluoro-1-  2991-84-6 No alert found No alert found SN2:SN2 >> SN2 attack on sulfur atom:SN2 5> SN2 attack on o alert found Not classified No alert found No alert found Alkyl

butanesuifony| ) sulfur atom > Sulfonyl Halides halide;Perflour

chloride ocarbon

derivatives:Sul
fonyl halide

Perfluoro-1-  423-60-9 Y No alert found No alert found SN2;SN2 >> SN2 attack on sulfur atom;SN2 >> SN2 attack on  No alert found Not classified No alert found No alert found Alkyl

octanesulfony! sulfur atom >> Sulfonyl Halides halide;Perflour
chloride ocarbon
derivatives:Sul
L fonyl halide
F—t—r
F—t—r
———
THIHBH8H- 90177-96-1 No alert found No alert found No alert found No alert found Alpha=and  No alert found No alert found Alcohol:Alkyl
Perflu beta- halide:Dihydrox
e-1.8-dio Halosther v
Reactive derivatives:Per
Functional flourocarbon
Groups derivatives
Hexafluoroamy 376-90-9 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found  Alcohol:Alkyl
lene glycol beta- halide Dinydrox
Haloether v
Reactive derivativesPer
Functional flourocarbon
Groups derivatives
1H.1H.10H,10H 754-96-1 No alert found No alert found No alert found No alert found Alpha=and o alert found No alert found AlcoholAlkyl
- beta- halide:Dihydrox
Perfluorodeca Haloother M
ne-1,10-diol Reactive derivatives:Per
Functional flourocarbon
Groups derivatives
1H.IHGH6H- 355-74-8 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found AlcoholAlkyl
Perfluoro-1.6- beta- halide:Dinydrox
hexanediol Halosther v
Reactive derivatives:Per
Functional flourocarbon
Groups derivatives




&% CASRN  #&

1H-Perfluoro- 422-63-9
11-

propanediol

Perfluorooctan 754-91-6
esulfonamide

N- 4151-50-2
Ethylperfluoro

sulfonamide

N- 31506-32-8
Methylperfluor
ooctanesulfona

mide

Perfluorohexan 41997-13-1
esulfonamide

78693-85-3
oxy)propan—1-
of -
o
1H1H- 147492-57-7
Perfluoro-
369~
trioxadecan-
1-0l
-
-
F
oH

F——r
F—t—r
F——r

F—f—r

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

No alert found

No alert found

SNT;SNT 5> Garbenium fon Formation:SNT >>
Carbenium lon Formation >> Alpha halo ethers
(including alpha halo thioethers)

No alert found

Oncologic in vitro in vivo
mutagenicity  mutagenicity

Classification  (Ames test)
alerts by ISS  alerts by ISS

Alpha-and  No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Not classified No alert found No alert found

Alpha=2nd  No alert found H-acceptor—
beta~ athd-H-
Haloether acceptor

Reactive
Functional
Groups

Alpha-and  No alert found H-acceptor—
beta- path3-H-
Haloether acceptor
Reactive

Functional

Groups

(Micronucleus) gr

Organic BEHE vito AREAERSR

functional

EESE EESE

vitro & in vitro T

HRARE DRI
T4

‘Alcohol;Alkyl

halide;Dihydrox

i

v
derivatives:Per
flourocarbon
derivatives

Alkyl
halide: Perflour
arbon

derivatives;Sul
fonamide

Alkyl
halide:Perflour
arbon

ocarbor
derivatives;Sul
fonamide

Alkyl
halide: Perflour
arbon

derivatives;Sul
fonamide

Alkyl
halide:Perflour
arbon

ocarbor
derivatives;Sul
fonamide

AlcoholAlkyl
halideEther
moiety,Perflou

derivatives

AlcoholAlkyl
halide;Ether
moiety,Perflou
rocarbon
derivatives

invitro 3 GEESME EESE  in vitro
AYREEE vitro /ME vitro DNA  HPR'
L] S

invitro & invitro #l BESE_ BESE BESE BESE OBESE

SEMDNAS B BEEEHR vivo /MEEL vivo DNASR in vivo 248 in vivo R in vivo 3

A £l B ] HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS slerts by ISS  alerts by ISS 745

2 26537-88-2 No alert found No alert found No alert found SNI:SNT >> Garbenium lon Formation:SNT > Alpha- and  No alert found  H-acceptor-  AlcoholAlkyl

(Perfluoroprop Garbenium lon Formation >> Alpha halo ethers - pathd-H-  halide:Ether

oxy)-TH,1H- (including alpha halo thioethers) Haloether acceptor  moietyPerflou

perfluoropropa F Reactive arbon

nol Functional derivatives

F F ups
WO
14548-74-4 No alert found No alert found No alert found SNI;SNI 5> Carbenium lon Formation'SN1 >>  Alpha=and  No alert found H-acceptor—  Aloohol:Alkyl
- Carbenium lon Formation >> Alpha halo ethers  beta~ atha-H-  halide;Ether
(including alpha halo thicethers) Haloether acceptor  moietyiPerflou
Reactive rocarbon
Functional derivatives
. Groups
Perfluoroisohe 355-04-4 No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkane TA1535, TA1537, TA9BTAI00, WP2  Chinese
xane Linear branched with (not specified) Negative amster
Aliphatic. tertiary var
Hydrocarbone carbonAlkyl (GHO) (%
pe haiidePerflour 9)
Gompounds Negative
derivatives

Perfluoro-2.3- 354-96-1 No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkane,

dimethylbutan Linear

e F Aliphatic

F Hydrocarbone
Type
— F Compounds
F derivatives
F F
F | F
L N -
2-(2- 99324-96-6 Aliphatio No alert found No alert found SN2:SN2 5> SN2 at an sp3 Carbon atom:SN2 >> | Halogenated  Aliphatic | Aliphatic | Alkane,
TodoethyDperfl halogens SN2 at an sp3 Carbon atom >> Aliphatic halides  Linear halogens halogen branched with
uoropropane (Genotox):Stru Aliphatic tertiary
F ctural alert for Hydrocarbone carbonAlkyl
genotoxic. Voo haiidePerflour
carcinogenicity. Gompounds. on
F—T—F derivatives
_/__ i
! —tF
F
- 30320-28-6 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkane,
Perfluoro(2- F Linear branched with
methylpentane Aliphatic tertiary
) Hydrocarbone carbonAlkyl
F—T—F Type halide;Perflour
Compounds ocarbon
derivatives
F F
F F
F F
B 4,8-Dioxa- 919005-14- No alert found No alert found No alert found SNI:SNT >> Garbenium fon Formation:SNI > Alpha- and  No alert found  H-acceptor  Alkyl TA1535, TA1537, TA98.TAT00, ERULSER
3H- a Carbenium lon Formation >> Alpha halo ethers ~ beta- pathd-H-  halide:Carboxyl WP2uvrA(S9) Negative (59
. (including alpha halo thioethers) Haloether scceptor  ic acidEther False
perfluorono  958445-44- . Reactive moietyPerflou Positive
nanoic acid & Functional rocarbon
Groups derivatives

invito D BEHNE AEHE nvito
AYRSU  vitro /MK vitro DNA  HPR
£ SHY

V79(£59)
Negative

in vitro A% in vitro #l MRS BESE
FEMADNAS Bl BEEEH vivo /MEEL vivo DNAJR
L3 £l B ]

NMRI BRT

Negative

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
B

Wistargwh
AR EE)

Negative

in vivoZZZX REAAME
R

Bl



&% CASRN

81 Ammoniu  62037-80-
m 3
perfluoro-

2-methyl-

oxahexano

ate

8 bis(2333-
tetrafluoro-2-
(trifluoromethy
Dpropanoicacid
Tootafluorobut
ane-14-
diylester

NO_CAS

Methyl 333~ 360-54-3
trifluoro-2-
(trifluoromethy
Dpropionate

Methyl 680-05-7
tetrafluoro-:
(trifluoromethy
Dpropionate.

Perfluorobutyr 375-02-0
aldehyde

5H- 2648-47-7
Perfluoropenta
nal

Perfluorohexan 754-79-0
al

R

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS

alerts by ISS
No alert found No alert found AAN2AN2 >> Schiff base formation by aldehyde formed after
metabolic activationAN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation;SN2 >> Acylation involving a leaving
roup after metabolic activation >> Geminal Polyhaloalkane
e Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found No alert found AAN2/AN2 5> Schiff base formation by aldehyde formed after
metabolic activation/AN2 >> Schif base formation by aldehyde

formed after metabolic activation >> Geminal Polyhaloalkane

Derivatives;SN2:SN2 >> Acylation involving a leaving group
fter metabolic activation;SN2 >> Acylation involving a leaving.
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon

‘atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)

' conjugation >> Geminal Polyhaloalkane Derivatives

No alert found No alert found No alert found

F
F F
F
o
F
F
o
H,C <
No alert found No alert found No alert found
¥
" o—cH,
P
l o

Simple No alert found No alert found
aldehyde

(Genotox):Stru

ctural alert for

genotoxic

carcinogenicity

Simple No alert found No alert found
aldehyde

(Genotox):Stru

ctural alert for

genotoxic
carcinogenicity

Simple No alert found No alert found
aldehyde

(Genotox):Stru

ctural alert for

genotoxic

carcinogenicity

DNA binding by OECD Oncologic in vitro in vivo
mutagenicity  mutagenicity
Classification  (Ames test)

alerts by ISS  alerts by ISS

Org:
functional

(Micronucleus) groups

No alert found Alpha-and  No alert found H-acceptor-  Alkyl
beta- pathd-H-  halide;Carboxyl
Haloether acceptor ic acidEthe
Reactive moiety,Perflou
Functional rocarbon

ups derivatives

No alert found Alpha=2nd  No alert found No alert found Alkane,
beta- ranched witt
Haloether
Reactive
Functional
Group:

No alert found

derivatives

Not classified No alert found No alert found Alkane,

branched with
tertiary
carbonAlkyl

halide: Carboxyl
esterPerflouro

carbon
derivatives

No alert found Alpha-and  No alert found No alert found Alkane,

beta- branched with

Haloether

Reactive

Functional

Group:

derivatives

‘Schiff base formers:Schiff base formers >> Direct  Aldehyde Type Simple Simple Aldehyde:Alkyl
Acting Schiff Base Formers:Schiff base formers >> Compounds  aldehyde aldehyde halide: Perflour
Direct Acting Schiff Base Formers >> Mono on
aldehydes derivatives
AcylationAcylation >> P450 Mediated Activation to Aldehyde Type Simple Simpl Aldehyde:Alkyl
Acyl Halides:Acylation >> P450 Mediated Activation Compounds  aldehyde aldehyde halide Perflour
to Acyl Halides >> 1,1-Dihaloalkanes:Schiff base
formers;Schiff base formers >> Direct Acting Schiff derivatives
Base Formers:Schiff base formers >> Direct Acting
Schiff Base Formers >> Mono aldehydes
‘Schiff base formers:Schiff base formers >> Direct  Aldehyde Type Simple Simple Aldehyde:Alkyl
Acting Schiff Base Formers;Schiff base formers >> Compounds  aldehyde aldehyde

Direct Acting Schiff Base Formers >> Mono
aldehydes

halide: Perflour
rbon

derivatives

BEHE vito AREAERSR

in vitro A% in vitro #l B {m ! BES EESE BESE EESE

BESE BESHE nviod SRESHE BESE invito 33 33 F3
SEMDNAS B BEEEHR vivo /MEEL vivo DNASR in vivo 248 in vivo R in vivo 3
L3 £l B ] E

vitro 2 invitro T AUREUER vitro /M vitro DNA HPR
HERBHR YR~ L] YRS
24—

CHOMRY  L5178Y/TK <92 B YA B Sk
S9(- +£89) B B Negative
)Negative, Negative Negative Negative

S9(+)Positi

HREHER WONAGRL *vhEtB
R

in vivoZRRA
%!

ROAME




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

TH.1H- 1765-92-0 Epoxides and | SN2:SN2 > Alkylation, direct acting epoxides and SN2:SN2 5> Alkylation, direct acting epoxides and related:SN2 | SNZSN2 > Direct Acting Epoxides and Epoxide Epoxides and  Epoxides and  Alkyl

mmn..mm aziridines related:SN2 >> Alkylation, direct acting epoxides and > Alkylation, direct acting epoxides and related >> Epoxides,  related:SN2 > Direct Acting Epoxides and related Reactive aziridines  aziridines  halide;Epoxide;

Ve (Genotox)Stru related >> Epoxides, Azirdines, Thiranes and Oxetanes  Aziridines, Thirranes and Oxetanes > Epoxides Functional Peraurocarbo
ctural alert f Groups
genotoxic, GervativesSat
carcinogenicity. urated

heterocyclic
fragment

3- 38565-52-5 Epoxides and | SN2:SN2 > Alkylation, direct acting epoxides and SN2:SN2 5> Alkylation, direct acting epoxides and related:SN2 | SN2:SN2 > Direct Acting Epoxides a Epoxide Epoxides and  Epoxides and  Alkyl

(Perfluorohexy arvidnos. . relatediSN2 55 Alylation, dect acting epexides and |55 Alkylaton drect acting apoxes and relatod 5> Eponides,  relatediSN2 >3 Drect Actng Eporides drelated |Gossie  |aovnes - aednes halide;Epoxide;

)-1.2- (Genotox):Stru related >> Epoxides, Aziridines, Thiranes and Oxetanes | Aziridines, Thiranes and Oxetanes >> Epoxides Functional Perflourocarbo

epoxypropane cturaldrt for Groups n

enotoni derivatives:Sat
cereinogenicty
heterocyclic
fragment

3- 38565-53-6 Epoxides and | SN2:SN2 > Alkylation, direct acting epoxides and SN2:SN2 5> Alkylation, direct acting epoxides and related:SN2 | SNZSN2 > Direct Acting Epoxides and Epoxide Epoxides and  Epoxides and  Alkyl

(Perfluoroosty! related:SN2 > Alkylation, direct acting epoxides and  >> Alkylation, direct acting epoxides and related >> Epoxides, related:SN2 >> Direct Acting Epoxides and related | Reactive aziridines aziridines  halide:Epoxide

>12- (Genotox):Stru related >> Epoxides, Azirdines, Thiranes and Oxetanes  Aziridines, Thirranes and Oxetanes >> Epoxides Functional Perflourocarbo

propenoxide ctural alert f Groups n
genotoxic, derivatives:Sat
carcinogenicity. urated

heterocyclic
fragment

3-(Perfluoro-  125070-33-4 - No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor~  AlooholAlkane,

2- athd-H-  branched with

butyDpropane~ acceptor  secondary

1,2=diol F——F carbonAlky

halide:Dihydrox
F—1—F ¥
derivatives:Per
flourocarbon
I derivatives
HO.
HO'

3-(Perfluoro- 1992-91-2 No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor  Alcohol:Alkane,

1-propy)-1.2- F pathd-H-  branched with

propanediol acoeptor  secondary

arbonAlkyl
i i hxhde Dinydrox
F——F Seratiesier
flourocarbon
derivatives
F——F
HO.
HO'

i- 94159-84-9 No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor~  AlooholAlkane,

(Perfluorofiuor athd- branched with

ooctylpropane acceptor  secondary

-23-diol caboniAly!

haiide:Dihydrox
v
derivatives:Per
flourocarbon
derivatives

222- 6226-25-1 Alkyl (G<5) or | SN2:SN2 > Alkylation, nucleophilic substitution at sp3- SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon No alert found Not classified  Alkyl (G<5) or Alkyl (G<5) or | Alkyl TA98.TA1537, WP2 UvrA(£59)

Trifluoroethyl F ez astar cfjowbon stomSN2 >> Alation,nuclecohilcsbtiution stom SN2 3> Akfation, rucacohi wbtittion st sd-caon benzyl ester of benzyl ester of halide:Sulfonat Negative, TA1535(=59)

triflate sulphonic or at spd-carbon atom >> Sulfonates and Sulfates atom > Sulfonates and Sufats sulphonic or  sulphonic or Positive, TA100 (+S9)Negative, (-59)

phosphonic
acid
(Genotox):Stru
ctural alert for
genotoxic
carcinogenicity

phosphonic  phosphonic Positive//Positive(NIHS)

acid acid

nvitro =
AR

EESE EESE  in vitro
vitro /Mg vitro DNA  HPR'
L] YRS

invitro & invitro #l BESE_ BESE BESE BESE OBESE
;MDNAS B i MR vivo DNAJA in vivo 48 in vivo 7R3 in vivo 3
L]

HRFHER WDNABRL AvhsER
B

in vivoZZZX REAAME
%!

Bl



&% CASRN  #&
22 74427-22-8
Difluoroethyl
triflate

I3

Trifluoromethy 3582-05-6

trifluorometha
nesulfonate

[2- 85857-16-5
(Perfluorohexy
DethylJtrimeth

ysilane

Triethoxy(perf 51851-37-7
luorohexyl)et
Ysilane

Dimethoxymet 85857-17-6
hyl((perfluoroh
exyethylsilan

Perfluorobutan 336-59-4
oic anhydride

2H- 337-83-7
Perfluoropropa
noic anhydride

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

alerts by ISS

Alkyl (C<5) or_|Radical:Radical >> ROS formation after GSH

benzyl ester of depletion;Radical >> ROS formation after GSH depletion
minal

DNA binding by OASIS

Radical;Radical >> ROS formation after GSH depletion;Radical
>> ROS formation after GSH depletion >> Geminal

sulphonic or > Ger
phosphonic  Acylation involving a leaving group after metabolic
acid activation;SN2 >> Acylation involving a leaving group
(Genotox):Stru after metabolic activation >> Geminal Polyhaloalkane
ctural alert for Derivatives:SN2 >> Alkylation, nucleophilic substitution
genotoxic at sp3-carbon atom;SN2 >> Alkylation, nucleophilic
carcinogenicity substitution at sp3-carbon atom >> Sulfonates and
Sulfates;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >>
Nucleophilic substitution at sp3 carbon atom after thiol
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives

Alkyl (C<5) or |SN2:SN2 >> Alkylation, nucleophilic substitution at sp3- | SN2:SN2 > Alkylation, nucleophilic substitution at sp3-carbon N alert found
‘atom;SN2 >> Alkylation, nucleophilic substitution at sp3-carbon

benzy ester of carbon atom;SN2 > Alkylation, nucleophilic substitution
sulphonic or at sp3-carbon atom >> Sulfonates and Sulfates
phosphonic

aci

(Genotox):Stru

ctural alert for

genotoxic.
carcinogenicity

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

>> Acylation involving a
leaving group after metabolic activation;SN2 >> Acylation
involving 2 leaving group after metabolic activation >> Geminal
Polyhaloalkane Derivatives:SN2 >> Alkylation, nucleophilic

o
substitution at sp3-carbon atom;SN2 >> Alkylation, nucleophilic

substitution at sp3-carbon atom >> Sulfonates and
Sulfates;SN2 >> Nucleophilic substitution at sp3 carbon atom
after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

atom >> Sulfonates and Sulfates

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD Oncologic

Classification
Acylation Acylation >> P450 Mediated Activation to Not classified

Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

Not classified

No alert found

Not classified

No alert found

Not classified

No alert found

Not classified

No alert found Not classified

BEHE vito AREAERSR BESE BESE

vitro 28 in vitro ¥

HRERBR V2>
74—

in vitro in vivo Organic
mutagenicity  mutagenicity _ functional
(Ames test)  (Micronucleus) groups

alerts by ISS  alerts by ISS

Alkyl (C<5) or | Alkyl (G<5) or_ Alkyl

benzyl ester of benzyl ester of halide;Sulfonat
sulphonic or  sulphonic or

phosphonic  phosphonic

acid acid

Alkyl (C<5) or | Alkyl (G<5) or_ Alkyl
enzyl ester of benzyl ester of halide;Sulfonat
sulphonic or  sulphonic or & ester
phosphonic  phosphonic

acid acid

No alert found No alert found  Alkoxysilane;Al TA1535, TA1537, TA98,TA100, TA102
oyl (£89) Negative
halide:Perflour
ocarbon

derivatives;Sila

No alert found No alert found Alkoxysilane;Al TA1535, TA1537,TA98 TA100, TAI02, Chinese  mouse
kol (s hams

% 9) Negative lymphoma
halidePerflour lung L5178Y
ocarbon fibroblastsV (&59)
derivatives:Sila 79 Negative

S9)Negativ
e

No alert found No alert found Alkoxysilane:Al
eyl
halide: Perflour
ocarbon

derivatives;Sila

No alert found H-acceptor—  Acid

path3- anhydride;Alkyl
acceptor halidePerflour
ocarbon

derivatives

Acylation:Acylation >> P450 Mediated Activation to Not classified No alert found H-acceptor-  Acid

Acyl Halides:Acylation >> P450 Mediated Activation
to Acyl Halides >> 1,1-Dihaloalkanes

pathd-H-  anhydride:Alkyl

acceptor halide: Perflour
ocarbon
derivatives

nvitro =
AR

EESE EESE  in vitro
vitro /Mg vitro DNA  HPR'
L] YRS

invitro & invitro #l BESE_ BESE BESE BESE OBESE
SEMDNAS B BEEEHR vivo /MEEL vivo DNASR in vivo 248 in vivo R in vivo 3
L3 £l B ] HEEE

REER WONAGRL AvhER
R

in vivoZZZX REAAME
%!

Bl



X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

Pentafluoropro 356-42-3 No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor-  Acid

F pathd-H- anhydride;Alkyl
anhydride acoeptor  halidePerflour
ocarbon
" " derivatives
F F
o ]
F
F
)
F F
¥

2 34143-74-3 No alert found No alert found Radical:Radical >> Radical mechanism via ROS formation No alert found Not classified No alert found No alert found Alkyl

(Perfluorooctyl (indirect)Radical >> Radical mechanism via ROS formation haiide: Perflour

Jethanthiol (indirect) >> Thiols arbon

derivatives:Thi
ol
2 34451-26-8 No alert found No alert found RadicalRadical >> Radical mechanism via ROS formation No alert found Not classified No alert found No alert found Alkyl
(Perfluorohexy (indirect):Radical >> Radical mechanism via ROS formation halide;Perflour
Dethanethiol (indirect) >> Thiols ocarbon
derivatives:Thi
ol
2 34451-25-7 No alert found No alert found Radical:Radical > Radical mechanism via ROS formation No alert found Not classified No alert found No alert found Alkyl
(Perfluorabutyl (indirect)Radical >> Radical mechanism via ROS formation halide:Perflour
Jethanethiol (indirect) >> Thiols arbon
derivatives:Thi
o
3 132182-92-4 Structural o alert found No alert found SNI:SNT >> Garbenium lon Formatio:SN1 5> Alpha- and o alert found No alert found  Alkane TA1535, TA1537.TA9B.TAI00, WP2  peripheral  mouse
Methoxyperflu alert for Garbenium lon Formation >> Alpha halo ethers  beta~ branched with (S9)Negative human  lymphoma
orof2- nongenotoxic (including alpha halo thioethers) Halosther tertiary lymphocyte L5178Y
methylpentane carcinogenicity. Reactive carbonAlkyl s (£59)  (£59)
) Substituted Functional halide Ether Negative  Negative
n- ups moiety:Perflou
alkylcarboxylic rocarbon
acids derivatives
(Nongenotox)
3- 297730-93-9 Structural  No alert found No alert found SNI;SNI > Carbenium fon Formation:SN1 5> Alpha=and  No alert found No alert found Alkane, TAI535, TAI537,TA98, TAI00, WP2  CHL/IU (& lymphoma
Ethoxyperfluor alert for Carbenium lon Formation >> Alpha halo ethers  beta- branched with uvrA (59) Negative 59) L5178Y
- nongenotoxic (including alpha halo thioethers) Haloether tertiary. Negative  cells(59)
methylhexane) carcinogenicity. Reactive carbonAlkyl Negati
Substituted Functional halide:Ether
- Groups iety.Perflou
alkylcarboxylic rbon
acids derivatives
(Nongenotox)
Perfluoroisobu 163702-08-7 No alert found No alert found No alert found No alert found Alpha-and  No alert found No alert found Alkane,
tyl methyl beta- branched with
ether Haloether tertiary
Reactive carbonAlkyl
Functional halide Ether
Groups moiety:Perflou
rocarbon
derivatives

nvitro =
AR

BESE GEESE invito
vitro /Mg vitro DNA  HPR'
L] S

in vitro & in vitro # BE:
EMDNAR BIHEH vivo
3 £ ®

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
e R i ivo T b o 2
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R

in vivoZZZX REAAME
R

Bl



&% CASRN  #&

Pentafluoropro 422-62-8
pylamidine
F

Perfluorobutyr 375-19-9
viamidine F

Perfluorooctan 307-31-3
amidine

tris(Trifluoroet 58244-27-2
hoxy)methane

Flurothyl 333-36-8
F
F j» F
o
F
F
.
1.1.2- 996-56-5
F
methoxy-
(trifuorometho
xethane F F
F o
F F
o
-~
H;C
2H3H- 138495-42-8
Perfluoropenta F
F——F
F
£
F——F
F—1—F
F

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
y (genotox anc

nongenotox)

alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

DNA binding by OASIS

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

No alert found

No alert found

SNT:SNT >> Carbenium lon Formation:SNT >
Carbenium lon Formation >> Alpha halo ethers
(including alpha halo thioethers)

No alert found

BEHE vito AREAERSR BESE BESE

vitro 28 in vitro ¥

HRERBR V2>
74—

Oncologic _in vitro in vivo Organic
mutagenicity  mutagenicity _ functional
Classification (Ames test)  (Micronucleus) groups
alerts by ISS  alerts by ISS
Not classified No alert found No alert found Alkyl
halide;Amidine;
Perflourocarbo
n derivatives

Not classified No alert found No alert found Alkyl
halide:Amidine;
Perflourocarbo
n derivatives

Not classified No alert found No alert found Alkyl
halide;Amidine;
Perflourocarbo
n derivatives

Alpha=and  No alert found No alert found Alkyl
beta-

halideEther
Haloether moiety
Reactive

Functional

Groups

Alpha-and  No alert found No alert found Alkyl

beta halide:Ether
Haloether moiety
Reactive

Functional

Groups

Alpha=and  No alert found H-acceptor—  Alkyl
beta- ath3 halide Ether
Haloether acceptor moiety
Reactive

Functional

Groups

No alert found No alert found Alkane, TA1535, TA97, TA98,TA100, WP2 uvrA human  mouse
branched with pKM101(:£59) Negative lymphocyte lymphoma.

Halogenated

Linear
Aliphatic

secondary s (£59)  L5178Y (+
Hydrocarbone carbonAlkyl Negative ~ S9)
vpe halide: Perflour Negative
Compounds.

derivatives

invitro 3 RESE BESE

AurEB

6
vitro /M vitro DNA
L] S

in vitro

in vitro & in vitro # BE:
EMDNAR BIHEH vivo
3 £ ®

Bt EESHE
INEER vivo DNAJR
®

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genots mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

TH2H2H-  86884-16-4 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkane,

Perfluorobutan F inear branched with

e Aliphatic. seconda

Hydrocarbone carbonAlkyl
vpe halide;Perflour
F F Gompounds ocarbon
derivatives
E
F F
F

i- 38550-34-4 s Aliphatic No alert found No alert found SN2:SN2 >> SN2 at an sp3 Carbon atom;SN2 >>  Halogenated  Aliphatic  Aliphatic  Alkane,

(Perfluorohexy halogens SN2 at an sp3 Carbon atom >> Aliphatic halides  Linear halogens halogen branched with

D-2- (Genotox):Stru Aliphatic. secondary

iodopropane ctural alert for Hydrocarbone carbomAlkyl
genotoxic Type halide:Perflour
carcinogenicity. Compounds ocarbon

derivatives
&M trifluoroiodome 2314-97-8 No alert found  ANZAN2 >> Schiff base formation by aldehyde formed  ANZAN2 >> Schiff base formation by aldehyde formed after o alert found Halogenated o alert found No alert found Alkyl halide  Positive(NIHS)
thane after metabolic activation;AN2 >> Schiff base formation | metabolic activation/AN2 >> Schiff base formation by aldehyde Linear
by aldehyde formed after metabolic activation >> formed after metabolic activation >> Geminal Polyhaloalkane Aliphatic.
Geminal Hydrocarbone
F Radical mechanism via ROS formation (indirect):Radical formation (indirect):Radical >> Radical mechanism via ROS voe
>> Radical mechanism via ROS formation (indirect) >>  formation (indirect) >> Geminal Polyhaloalkane Gompounds
Geminal >
Acylation involving a leaving group after metabolic after metabolic activation:SN2 >> Acylation involving a leaving
activation:SN2 >> Acylation involving a leaving group group after metabolic activation >> Geminal Polyhaloalkane
| F after metabolic activation >> Geminal Polyhaloalkane  Derivatives:SN2 >> Nucleophic substitution at sp3 carbon
Derivatives:SN2 >> Nucleophilic substitution at atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
carbon atom after thiol (glutathione) conjugation:SN2 >> substitution at sp3 carbon atom after thiol (glutathione)
Nucleophilic substitution at sp3 carbon atom after thiol  conjugation >> Geminal Polyhaloalkane Derivatives
F (glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives
&M wrifluoromethyl 373-91-1 No alert found  AEZAEZ >> Electrophilc addition to C=C double AEZAE2 5> Electrophilc addition to G=C double bond/AE2 >>  No alert found Not classified No alert found No alert found Alkyl halide  Positive(NIHS)
hypofiuorite bond AE2 >> Electrophilc addition to C=C double bond  Electrophilc addition to G=C double bond >> Perflurinated
» »> Electrophilic >> Electrophilic substitution at sp3 and
F substitution at sp3 and sp2-carbon atoms;SE2 >> sp2-carbon atoms;SE2 >> Electrophilic substitution at sp3 and

11133-  406-58-6
Pentafluorobut

5H5H- 113116-18-0
Perfluoro=46-

3H3IH- 20583-66-8
Perfluorohepta
ne-2.4-dione

Electrophilic substitution at sp3 and sp2-carbon atoms  sp2-carbon atoms >> Perfluorinated Hypofluorites.

%> Perfluorinated Hypofluorites

No alert found No alert found No alert found

-

No alert found No alert found No alert found

No alert found No alert found No alert found

No alert found

No alert found

No alert found

Halogenated
Linear
Aliphatic
Hydrocarbone

vpe
Compounds.

Reactive
Ketone
Reactive
Functional
Groups

Reactive

Functional
Groups

No alert found No alert found

No alert found H-acceptor—
ath3-+

acceptor

No alert found H-acceptor-
path3-H-
acceptor

Alkyl halide

Alkyl
halide;Diketone
Ketone;Perflo

derivatives

Alkyl
halide: Diketone
Ketone Perflo

nvitro =
AR

EESE EESE  in vitro
vitro /Mg vitro DNA  HPR'
L] YRS

invitro A in vitro #l BESIE BESE R
SENIDNAS Bafis B EEH vivo IMKER vivo DNAMR in
L3 £l B ] !

ERE RRSE ERSE
vivo 218 in vivo R in vivo 3
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 28 in vitro T
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS slerts by ISS  alerts by ISS 745

3H3H- 20825-07-4 No alert found No alert found No alert found No alert found Reactive No alert found H-acceptor-  Alkyl

Perfluoro-2.4- F one pathd-H-  halide:Diketone

hexanedione Reactive scceptor  KetonePerflo

Functional rocarbon
F r Groups derivatives

F— —F

o

F
o
F
3
22- 662-22-6 No alert found No alert found No alert found No alert found Alpha=and  No alert found H-acceptor—  AlcoholAlkane,
bis(Trifluorom beta- ath3-H-  branched with
ethy)-2- F Halosther acceptor  tertiary
hydroxyacetic Roactive carbonAlkyl
acid Functional halide: Carboxyl
Groups ic
F Fo acidPerfiouroc
arbon
derivatives
HO—
F———F ©OH
F
X 1547-36-0 No alert found No alert found No alert found No alert found Alpha- and  No alert found H-acceptor-  AlcoholAlkane,
Bis(trifluorome beta- pathd-H-  branched with
thyD-3- Haloether acceptor tertiary
hydroxypropio - Reactive carbonAlkyl
nic acid Functional halide;Carboxyl
Groups ic
F—f—7F acidPerflouroc.
arbon
derivatives
HO—
F—oa—F OH
o

TH.IHTTH.11H 330562-44-2 No alert found No alert found No alert found No alert found Alpha-and o alert found H-acceptor~  AlcoholAlkyl

- beta- pathd-H-  halide:Dihydrox

Perfluorotetra Haloether acceptor |yl

ethylene glycol Reactive derivatives;Eth

Functional er

Groups moiety:Perflou
rocarbon
derivatives

THAHBHEH-  120301-42-4 No alert found No alert found No alert found No alert found Alpha-and  No alert found H-acceptor  Alcohol:Alkyl

Perfluoro-3.6- beta- pathd-H-  halide:Dihydrox

dioxaoctane- Haloether acceptor vl

1.8-diol Reactive derivativesiEth

Functional er

Groups moietyPerflou
rocarbon
derivatives

NN-dimothyl- 1550-50-1 No alert found No alert found No alert found AcylationAcylation >> P450 Mediated Activation to Alpha- No alert found No alert found Aliphatic

2H- Acyl Halides:Acylation >> P450 Mediated Activation Haloalkylamine amine,

perfluoroethan to Acyl Halides > 1,1-Dihaloalkanes;SNI:SN1 >>  Reactive tertiary:Alkyl

amine Iminium lon Formation;SN1 >> Iminium fon Functional halide Amine,
Formation >> Aliphatic tertiary amines GroupsiNitroge tertiaryPerflou
n Mustards rocarbon
—CH, Reactive derivatives
E unctional
Groups
E
E
3
Perfluamine  338-83-0 No alert found No alert found No alert found No alert found Alpha- No alert found No alert found Aliphatic
Haloalkylamine amine,
Reactive tertiaryiAlkyl
Functional haiide: Amine

GroupsiNitroge
n Mustards
Reactive
Functional
Groups

tertiaryPerflou
rocarbon
derivatives

inviro 3 GEEHME EESBE  inviro i vitro T in vitro # B
AUREER  vitro /ME vitro DNA HPR' FEMIDNAR RS EERH vivo
L] S A £y B®

Bt EESHE
INEER vivo DNAJR
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

5.7.8- 2023-68-4 - No alert found No alert found SN2:SN2 5> DNA alkylation:SN2 > DNA alkylation >> Vicinal  No alert found Alpha- and  No alert found No alert found Alkyl TAI535, TA1537, TA1538, TA%S,

Tetrachloroper Dihaloalkanes SN2 >> Internal SN2 reaction with aziridinium - halide;Carboxyl TA100(:S9) Negative

fluorooctanoic ‘and/or eylic sulfonium ion formation (enzymatic): SN2 >> Haloether ic

acid Internal SN2 reaction with aziridinium andor cyclic sulfonium Reactive acidPerhaloge

ion formation (enzymatic) >> Vicinal Dinaloalkanes Functional nated carbon
up: derivatives
F——F
F—t—F
Ho o
5.6~ 2106-54-9 - No alert found No alert found SN2:SN2 >> DNA alkylation:SN2 >> DNA alkylation >> Vicinal  No alert found Alpha=and  Noalert found No alert found Alkyl TAI535, TAI537, TAI538, TA98,

Trichloroperflu Dihaloalkanes;SN2 >> Internal SN2 reaction with aziridinium beta- halide: Carboxyl TA100(S9) Negative

orohexanoic and/or cyclic suffonium ion formation (enzymatic):SN2 > Haloether ic

acid o—t—r Internal SN2 reaction with aziridinium and/or cyclic suffonium eactive acidPerhaloge

ion formation (enzymatic) >> Vicinal Dinaloalkanes Functional nated carbon
o Groups derivatives
Cl—f—F
F——F
Cl—f—F
F—
o X0

Alyl 15242-17-8 No alert found No alert found No alert found SNI:SNT >> Garbenium lon Formation:SNI > Alpha- and N alert found No alert found Alkene

perfluoroisopro Garbenium lon Formation >> Alpha halo ethers  beta~ y:Alkyl

Pyl ether (including alpha halo thioethers) Halosther halide:AllyLEth

Reactive er
F Functional moiety:Perflou
Groups rocarbon
P derivatives

3-(2233-  681-68-5
Tetrafluoropro
poxy)prop=1-

ene

2 252237-40-4
(Perfluorohexy
Dethylphospho

nic acid

((Perfluorooct 80220-63-9
yDethyDphosp
honic acid

Hexafluoropro 2641-34-1
pene oxide
trimer

-
F——F
F——F
F——F
F——F
F——F

No alert found No alert found

No alert found No alert found

No alert found No alert found

Acyl halides N alert found
(Genotox):Stru

otural alert for

genotoxic

carcinogenicity

No alert found

No alert found

No alert found

SN2:SN2 > Direct acylation involving a leaving group:SN2 >>
Direct acylation involving a leaving group >> Acyl Halides

AcylationAcylation >> P450 Mediated Activation to
Acyl Halides:Acylation >> P450 Mediated Activation

to Acyl Halides >> 1,1-Dihaloalkanes

No alert found

No alert found

Acylation:Acylation >> Direct Addition of an Acyl
Halide;Acylation >> Direct Addition of an Acyl
Halide >> Acyl halide:SN1;SN1 >> Garbenium lon
Formation;SN1 >> Carbenium Ion Formation >>
Alpha halo ethers (including alpha halo thioethers)

Alpha- and  No alert found No alert found
beta-
H

Organophosph No alert found No alert found
orus Type
Compounds

Organophosph No alert found No alert found
orus

Compounds

Acyl and Acyl halides  Acyl
Benzoyl Type halides:H-
Compounds:Al acceptor—
pha- and path3-H-
beta- acceptor
Haloether

Reactive

Functional

Groups

Alkene
oiety:Alkyl
IyEth

er
moiety,Perflou
rocarbon
derivatives

(Thio)Phospho [ Nalfl TA1535, TA1537, TA98, TA100,
i WP2uvrA(=S9) Negative]
derivativesAlk

A

v
halide:Perflour
arbon
derivatives;Ph
osphonic acid

(Thio)Phospho
nic aci
derivativesiAlk
o
halidePerflour
carbon

derivatives;Ph
osphonic acid

Aoyl
halide:Alkyl
halide Ether
moiety,Perflou
rocarbon
erivatives.

WEHE

B
vitro /Mg vitro DNA  HPR'
L] S

[Nai&
VI9(59)
Negative ]

=
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

Perfluoro(2-  2062-98-8 Acyl halides  No alert found SN2SN2 5> Direct acylation involving a leaving groupiSN2 >>  AcylationiAcylation >> Direct Addition of an Acyl  Acyland  Acyl halides  Acyl

methyl-3- (Genotox):Stru Direct acylation involving a leaving group >> Acyl Halides Halide:Acylation >> Direct Addition of an Acyl Benzoyl Type halidesH- halide:Alkyl

oxahexanoyl) ctural alert for Halide >> Acyl halide CompoundsiAl acceptor-  halide:Ether

fluoride genotoxic, pha- and pathd-H-  moietyPerflou
carcinogenicity. ta- acceptor  rocarbon
F Haloether derivatives
Reactive
Functional
up:

Han- 2145-68-8 No alert found No alert found No alert found No alert found Roactive No alert found H-acceptor—  Alkyl

Porfluoro=6,6- Ketone athd-H-  halide:Diketone,

dimethylhepta Reactive acceptor KetonePerflo

ne=3, Functional urocarbon
up derivativesitert,
utyl

(Heptafluorobu 17587-22-3 - No alert found No alert found No alert found No alert found Reactive No alert found H-acceptor-  Alkyl

tanoyDpivaloyl pathd-H-  halideDiketone

methane eactive aceptor KetonePerflo
F——F Functional urocarbon
Groups derivativesitert
F——F
F——F
o
HC
o
C
b CHy
9-Chloro— 865792 - Perfluoroostan No alert found No alert found No alert found Alpha= and  No alert found No alert found Alkyl
perfluorononan oic aci beta- halide;Carboxyl
oic aci o F (PFOA) Haloether ic
(Nongenotox); Reactive acidPerflouroc.
P Structural Functional arbon
alert for Group derivatives;Per
F " nongenotoxic halogenated
- - carcinogenicity. carbon
derivatives
F F
2 F
P
2 3
o o
5-Bromo-  234443-22-2 No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl
4455~ F halide;Carboxyl
tetrafluoropent ic
anoic aci acidPerflouroc
Br———F arbon
derivatives:Per
halogenated
F—o—7F carbon
derivatives
HO [¢]
Methy! 39187-41-2 No alert found No alert found No alert found No alert found Alpha=and  No alert found H-acceptor—  Alkyl
perfluoro-3.6- bota- pathd-H-  halide:Carboxyl
dioxaheptanoat Haloether acceptor  ic acid
e F Reactive ester.Ether
F Functional moiety:Perflou
- Groups rocarbon
derivatives
o F
F
F F
o o
CH,
Methyl 13140-34-6 No alert found No alert found No alert found No alert found Alpha-and  No alert found H-acceptor—  Alkyl
perfluoro(2- beta- pathd-H-  halide:Garboxyl
propoxypropan Halosther acceptor i aci
oate) Reactive esterEther
Functional moiety:Perflou
Groups rocarbon
derivatives

-
He—o F F
o
o ¢
.




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBIE vito B RALRRR
¥ (genotox ar mutagenicity  mutagenicity _ functional
nongenotox) Classification  (Ames test)  (Micronucleus) groups
alerts by ISS slerts by ISS  alerts by ISS

Perfluoro-2-  756-13-8 No alert found No alert found No alert found No alert found Reactive No alert found No alert found Alkane, TA1535, TA1537, TA9BTAI00, WP2

methyl-3- branched with uvrA (259) Negative

pentanone eactive tertiary
F Functional carbonAlkyl
Groups halide Ketone;
R Perflourocarbo
" o n derivatives
F—
F
e F
F
F
e
Bis(perfluorois 813-44-5 No alert found No alert found No alert found No alert found Roactive No alert found No alert found Alkane,
opropylketone Ketone branched with
Reactive tertiary
Functional carbonAlkyl
Groups halideKetone;
Perflourocarbo
n derivatives
2-(Perfluoro-  65195-44-0 No alert found No alert found No alert found Michael additionMichae! addition > Polarised Acrylate No alert found No alert found Alkane,
- Alkenes-Michael addition;Michae addition >> Reactive branched with
methylbutylet Polarised Alkenes-Michael addition >> Alpha, beta~ | Functional tertia
hyl unsaturated esters Groups carbonAlkene
methacrylate moety:Alkyl
halide:Allyl:Gar
boxylic acid
\ esterMethacry
late:Perflouroc
arbon
o derivatives

(Perfluoro-5- 50836-66-3 No alert found No alert found No alert found Michael additionMichael addition >> Polarised Acrylate No alert found No alert found Alkane,

methylhexyDet Alkenes-Michael addition;Michael addition >> Reactive branched with

hyl 2- Polarised Alkenes-Michael addition >> Alpha, beta- Functional terti

methylprop-2- unsaturated esters Gro carbonAlkene

enoate Alk
halide:Ally:Car
boxylic acid
ester:Mothacry,
late:Perflouroc
arbon

I derivatives

(1S45)-3-  115224-00-5 - No alert found No alert found No alert found No alert found Reactive No alert found H-acceptor-  Alkyl

(Heptafluorobu pathd-H-  halideBicycloh

tyryl)camphor eactive acceptor  eptaneBridged

F——F Functional ~ring
Groups carbocyoles.C
F—f—F yeloalkane:Gyc
Ioketone:Diket
S oneiKetone:Pe
derivatives:Ter
penes.
e °
HC
o

(IR4R)-3-  51800-99-8 - No alert found No alert found No alert found No alert found Reactive No alert found H-acceptor

(Heptafluorobu Ketone path3-H-

tyry)-camphor Reactive acoeptor

Functional ~ring

Groups carbocyoles.C
derivatives: Ter
penes.

(2H- 85567-21-1 Epoxides and  Radical:Radical >> ROS formation after GSH RadicalRadical >> ROS formation after GSH depletionRadical ~ Acylation:Acylation > P450 Mediated Activation to Alpha- and  Epoxides and  Epoxides and  Alkyl

Perfluoroethox F F aziridines depletion;Radical >> ROS formation after GSH depletion >> ROS formation after GSH depletion >> Geminal Acyl Halides:Acylation >> P450 Mediated Activation beta~ aziridines. aziridines:H-  halide;Epoxide;

V)methyloxiran > Geminal > Acylation involving a to Aoyl Halides >> 1,1-Dihaloalkanes:SN2SN2 >>  Haloether acceptor-  Ether

e ctural alert for  Acylation involving a leaving group after metabolic Ieaving group after metabolic activation:SN2 >> Acylation Direct Acting Epoxides and related;SN2 »> Direct  Reactive pathd-H-  moietyPerflou
genotoxic  activation;SN2 >> Acylation involving a leaving group  involving  leaving group after metabolic activation >> Geminal  Acting Epoxides and related >> Epoxides Functional acceptor  rocarbon
carcinogenicity after metabolic activation >> Geminal Polyhaloalkane  Polyaloalkane Derivatives:SN2 >> Alkylation, direct acting GroupsEpoxid derivatives:Sat

F F Derivatives;SN2 >> Alkylation, direct acting epoxides  epoxides and related:SN2 > Alkylation, direct acting epoxides e Reacti urated
and related;SN2 >> Alkylation, direct acting epoxides  and related >> Epoxides, Aziridines, Thiiranes and Functional heterocyclic
and related >> Epoxides, Aziridines, Thiranes and Oxetanes:SN2 > Nucleophilic substitution at sp3 carbon atom up: fragment.

Oxetanes;SN2 >> Nucleophiic substitution at sp3
carbon atom after thiol (glutathione) conjugation:SN2 >>
Nucleophilc substitution at sp3 carbon atom after thiol
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives

after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

BESE BESE nvitod EESHE GEESME  invito invito & invito B
vitro 2 invitro T AUhEER vitro /ME vitro DNA HPRTERER EMDNA® BERSHEH vivo
HERBHR YR~ L] SN A B ®
T4 =T
Chinese  Chinese
amster  hamster
Ovary lung.
(CHO)Ambi fibroblasts
guous. V19) (£
(+s9), $9), mouse
Negative(~  lymphoma
) L5178Y
cells (£
S9)Negativ
e, Negative

Bt EESHE
INEER vivo DNAJR
L]

BESE BESE BESE

in vivo 8 in vivo RIE in vivo 3

HREHER WONAGRL *vhEtB
B

in vivoZRRA
%!

ROAME

Bl
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BEBE vito AR EALESE  BESME BESIE nvvod BEBIE BESE nvto  nvto & invivo fl BEBE_ BEBE BESE BESE_BESE 0 vioRA RHAL
¥ (genotox an Primary mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AYNEUR vitro /M vitro DNA  HPRTEER EMDNAA TSHEEH vivo /MEBE vivo DNAIR in vivo 28 in vivo 52 invivo 3 2!
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> ] AR A ] B ] HREHER WONAGRL *vhEtB
alerts by ISS alerts by IS alerts by ISS 74—% ®

(2233~ 19932-26-4 Epoxides and | SN2:SN2 > Alkylation, direct acting epoxides and SN2:SN2 >> Alkylation, direct acting epoxides and related:SN2  AcylationAcylation >> P450 Mediated Activation to Alpha- and  Epoxides and  Epoxides and  Alkyl

Tetrafluoropro aziridines related:SN2 >> Alkylation, direct acting epoxides and > Alkylation, direct acting epoxides and related >> Epoxides,  Acyl HalidesiAcylation >> P450 Mediated Activation beta- aziridines  aziridinesiH-  halide:Epoxide

poxy)methylo N (Genotox):Stru related >> Epoxides, Aziridines, Thiranes and Oxetanes | Aziridines, Thiranes and Oxetanes to Acyl Halides >> 1.1-Dihaloalkanes:SN2:SN2 >> | Haloether acceptor-  Ether

xirane F ctural alert for Direct Acting Eporides and related:SN2 >> Direct  Reactive pathd-H-  moietyPerflou
genotoxic, Acting Epoxides and related %> Epoxides Functional acceptor  rocarbon

- carcinogenicity. GroupsEpoxid derivatives:Sat
e Reactive urated
Functional heterocyclic
F Groups fragment.
o
o
N-EthyI-N~(2- 1691-99-2 - No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor—  AlooholAlkyl
hydroxyethyp atha-H-  halide;Perflour
erfluorooctane [ acceptor  ocarbon
sulfonamide . derivatives:Sul
fonamide
P
2 "
2 v
2 v
2 v
2 v

N-Methyl-N-  24448-09-7 No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor-  AlooholiAlkyl

(- pathd-H-  halide;Perflour

hydroxyethyp acceptor  ocarbon

erfluoroctant derivatives:Sul
sulfonamide fonamide
2 57678-03-2 No alert found No alert found SN2:SN2 5> Alkylation:SN2 >> Alkylation >> Alkylphosphates,  No alert found Organophosph No alert found No alert found Alkyl
(Perfluorooctyl Alkylthiophosphates and Alkylphosphonates orus Type halide:Perflour
Compounds ocarbon
dihydrogen derivatives:Ph
phosphate osphate ester
62 57678-01-0 - No alert found No alert found SN2:SN2 >> Alkylation:SN2 >> Alkylation >> Alkylphosphates, No alert found Organophosph No alert found No alert found Alkyl
Fluorotelomer Alkylthiophosphates and Alkylphosphonates orus Type halide;Perflour
phosphate F F Gompounds ocarbon
monoester derivatives:Ph
F ¥ osphate ester
F "
e
F "
L
N0
S
TN
oH
o 756426-58- - No alert found No alert found ANZAN2 5> Schiff base formation by aldehyde formed after  No alert found Alpha=and  No alert found H-acceptor-
Chiorohexad 1 metabolic activation/AN2 >> Schiff base formation by aldehyde beta- path3-
fuoro.3 o F formed after metabolic activation >> Geminal Polyhaloalkane Haloether acceptor
ecafluoro-3- Derivatives;Radical:Radical >> Radical mechanism via ROS Reactive
oxanonane- F—{—r formation (indirect) Radical >> Radical mechanism via ROS Functional derivativesPer
1-sulfonic formation (indirect) >> Geminal Polyhaloalkane Groups halogenated
lacid - " Derivatives;SN2:SN2 >> Acylation involving a leaving group carbon
. . after metabolic activation:SN2 >> Acylation involving a leaving derivatives:Sul
group after metabolic activation >> Geminal Polyhaloalkane fonic a
- - Derivatives:SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives
11- 83329-89-9 No alert found No alert found ANZAN2 > Schiff base formation by aldehyde formed after  No alert found Alpha-and  No alert found H-acceptor—  Alkyl

Hloroei metabolic activation/AN2 >> Schiff base formation by aldehyde beta- pathd-H-  halide:Ether

uoro-3- Derivatives;RadicalRadical >> Radical mechanism via ROS Reactive rocarbon

oxaundecan formation (indirect);Radical >> Radical mechanism via ROS Functional derivatives:Per
e-1-sulfonic formation (indirect) >> Geminal Polyhaloalkane Groups halogenated
add Derivatives;SN2:SN2 >> Acylation involving a leaving group carbon

after metabolic activation'SN2 >> Acylation involving a leaving derivatives;Sul

group after metabolic activation >> Geminal Polyhaloalkane foic acid

Derivatives:SN2 > Nucleophilic substitution at sp3 carbon

atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic

substitution at sp3 carbon atom after thiol (glutathione)

conjugation >> Geminal Polyhaloalkane Derivatives




X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic EESTE viro AMEAZRABR  BEBE BEBE
¥ (genots utagenicity  mutagenicity  functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups RREHE DR
alerts by ISS alerts by IS alerts by ISS 74—%

GBM N-ethyl 2991-50-6 No alert found No alert found ANZAN2 > Schiff base formation by aldehyde formed after  No alert found Not classified No alert found H-acceptor-  Alkyl
perfluoroostan metabolic activation/AN2 >> Schiff base formation by aldehyde pathd-H-  halide;Carboxyl

esulfonamidoa formed after metabolic activation >> Geminal Polyhaloalkane acceptor i

cetic acid Derivatives;RadicalRadical >> Radical mechanism via ROS acidPerflouroc

formation (indirect):Radical >> Radical mechanism via ROS arbon
formation (indirect) >> Geminal Polyhaloalkane derivatives:Sul
Derivatives;SN2:SN2 >> Acylation involving a leaving group fonamide
after metabolic activation:SN2 >> Acylation involving a leaving
roup after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 > Nucleophilic substitution at sp3 carbon
atom after thiol (gluta(hmne) conjugation;SN2 >> Nucleophilic
substitution at 5p3 carbon atom after thiol (glutathione)
conjugation >> oo Polshaloakans Derivatives
810 N-methyl  2355-31-9 No alert found No alert found ANZAN2 55 Schiff base formation by aldehyde formed after o alert found Not classified o alert found H-acceptor—  Alkyl
perfluorooct metabolic activation/AN2 >> Schiff base formation by aldehyde h3-H-  halide:Carboxyl
T formed after metabolic activation >> Geminal Polyhaloalkane acceptor e
anesulfonam Derivatives;Radical:Radical >> Radical mechanism via ROS acidPerflouroc.
idoacetic formation (indirect) Radical >> Radical mechanism via ROS arbon
acid formation (indirect) >> Geminal Polyhaloalkane deriatvesSu
Derivatives:SN2:SN2 >> Acylation involving a leaving group mide
fter metabolic activation:SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nusleophilic substitution at sp3 carbor
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives
2. 53749-89-6 No alert found SN2:SN2 >> Alkylation, nucleophilic substitution at sp3- SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon No alert found Not classified No alert found No alert found Alkyl
trifluoroethy)s F carbon atom SN2 >> Alyation,nuceophil. substtution atom SN2 2> Alatio, ruceophilc substitution at sd-carbon halide:Sulfite
ulfte at spd-carbon atom >> Sufonates and Sulfates atom >> Sulfonates and Sulfats ester
F F
o
S
xS
o7 o
F
F
¥
N-Mothyl-bis- 73980-71-9 No alert found No alert found No alert found SNISNT » imiiam on FormatiorSN1 > Iminiam |Not classfied |No st found H-scceptor= Al
heptafluorobut v Ton Formation >> Aliphatic tertiary amines th3-H-  halide:Haloacet
yramide lcceptr amidelmidepe
F F flourocarbon
derivatives
-
F F
o
3-(Perfluoro= 54000-81-3 Epoxides and | SN2:SN2 > Alkylation, direct acting epoxides and SN2:SN2 5> Alkylation, direct acting epoxides and related:SN2 | SNZSN2 > Direct Acting Epoxides and Epoxide Epoxides and  Epoxides and  Alkane,
aziridines related:SN2 5> Alkylation, direct acting epoxides and > Alkylation, direct acting epoxides and related >> Epoxides, related;SN2 >> Direct Acting Epoxides and related Reactive  aziridines aziridines  branched with
memynhmy\)— (Genotox):Stru related > Epoxides, Aziridines, Thiranes and Oxetanes | Aziridines, Thiranes and Oxetanes > Epoxides Functional tertiary
ctural alert f Groups carbonAlkyl
Dmnennx\de genotoxic. halide;Epoide;
carcinogenicity. Perflourocarbo
derivatives:Sat
urated
heterocyclic
fragment
2 329710761 - No alert found | SN2:SN2 >> Alkylation. nucleophilic substitution at sp3~ SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon No alert found Alpha=and  No alert found H-acceptor—  Alkyl
(Trifluorometh bon atomSN2 >> Alkylation, nucleophilic substitution ‘atom:SN2 >> Alkylation, nucleophilic substitution at sp3-carbor beta- athd-H- i
oxylethyl at sp3-carbon atom >> Sulfonates and Sulfates atom >> Sulfonates and Sulfates Haloether acoeptor
trifluorometha F F Reactive te ester
nesulfonate Functional
o—s— Group:
o
o
F F
F
Perfluorodiace 407-24-9 No alert found No alert found No alert found No alert found Not classified No alert found H-acceptor-  Alkyl
tamide thd-H-  halideHaloacet
F acceptor  amideimide
F F
HN 0
F
o
F
3
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¥ (genotox ar mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

H.2H- 1005-73-8 (Poly) No alert found No alert found No alert found Halogenated  No alert found No alert found Alkene

Hexafluorocyc Halogenated Gycloalkane moety:Alky!

opentene F [ |Ovcloakanes Type halide;Cycloalk
(Nongenotox): Gompounds ene
Structural moiety:Perflou

F alert for rocarbon
nongenotoxic derivatives:Un
carcinogenicity. saturate:

E carbocyelic
fragment

F

F
Hexafluoroisop 2160-89-6 No alert found No alert found No alert found Michael addition;Michael addition >> Polarised Acryiate No alert found No alert found Acrylate:Akan
ropyl acrylate Alkenes-Michael addition;Michael addition >> Reactive e, branched
Polarised Alkenes-Michael addition >> Alpha, beta- Functional with secondary
unsaturated esters Groups carbon;Alkene
moiety:Alkyl
halide;Carboxyl
-
ic acid
- - esterPerflouro
carbon
o
-
v
BM sodium 1189052-95-6 - No alert found No alert found ANZAN2 > Schiff base formation by aldehyde formed after  No alert found Organophosph No alert found No alert found Alkyl TA1535, TA1537, TA98, TA100,
hydrogen(perf metabolic activation/AN2 >> Schiff base formation by aldehyde orus Type halide;Perflour WP2uvrA(£S9) Negative
luorohexyl)eth F F formed after metabolic activation >> Geminal Polyhaloalkane Gompounds rbon

YDphosphonate Derivatives;Radical Radical >> Radical mechanism vi derivatives:Ph

F F formation (indirect):Radical >> Radical mechanism via ROS ‘osphonic acid
formation (indirect) >> Geminal Polyhaloalkane

T Derivatives;SN2:SN2 >> Acylation involving a leaving group

- - after metabolic activation'SN2 >> Acylation involving a leaving

o roup after metabolic activation >> Geminal Polyhaloalkane

2 F Derivatives:SN2 > Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic

P substitution at 5p3 carbon atom after thiol (glutathione)

2-Bromo-2-  51249-64-0
(Perfluorohexy
Dethene

NN-Diethyl-  309-88-6
2H-

perfluoropropa

Ethyl 663-35-4
pentafluoropro
pionyl acetate

33- 1763-28-6
Bis(trifluorome
thy)-2-

propenoic acid

F
F F
CHy F
L ‘
N
) }
HC
-
F- F
F F
0
0 0
ch)

conjugation >> Geminal Polyhaloalkane Derivatives

Monohaloalken No alert found No alert found
e

(Genotox):Stru
ctural alert for

genotoxic
carcinogenicity

No alert found No alert found No alert found

No alert found No alert found

No alert found

No alert found No alert found No alert found

No alert found

SN1;SN1 >> Iminium lon Formation;SNT >> Iminium

fon Formation >> Aliphatic tertiary amines

No alert found

No alert found

Halogenated  Monohaloalken Monohaloalken
Linear e e

Aliphatic:
Hydrocarbone
Type
Compounds derivatives
Alpha- No alert found No alert found Aliphatic
Haloalkylamine amine,
Reactive tertiary;Alkane,
Functional branched with
GroupsiNitroge secondary
n Mustards carbonAlkyl
Reactive halide;Amine,
Functional tertiary,Perflou
Groups rocarbon
derivatives
Reactive No alert found H-acceptor—  Alkyl
Ketone path3-H-  halide:Carboxyl
Reactive acceptor ic acid
Functional esterKetone:P
Groups erflourocarbon
derivatives

Not classified No alert found No alert found Acrylic
acids;Alkene
moiety;Alkyl
halide: Carboxyl

acidUnsaturat
ed
perhalogenate

derivatives

WEHE

B
vitro /Mg vitro DNA  HPR'
L] S

V79(£59)
Negative

BES!

=5 EESN
INEER vivo DNAJR
L]

EERE EEATE_BEAE
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&% CASRN  #&

(Perfluorocycl 28788-68-3
ohexyl)methan
of

Bis(222-  407-01-2
trifiuoroethyDa
mine. F
F j7 F
HN
F
F
3
222- 407-38-5
Trifluorosthyl
trifluoroacetat F
F i F
[ o
F
F

Perﬂuum(?* 85737-06-0
bromoeth F

F
vinyl o : :
o F

I
F Br
I
3
-

246- 858-46-8
Tris(pentafluor
oethy)-1.35~

triazine

Hexaflumuron 86479-06-3

X

THIHTH-  424-16-8 o
Perfluorohepty
14

methylbenzene
sulfonate

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD
v (genot

nongenotox)

alerts by ISS

(Poly) No alert found No alert found No alert found

Halogenated
Cycloalkanes
(Nongenotox);
Structural
alert for
nongenotoxic
carcinogenicity

No alert found No alert found No alert found No alert found
No alert found No alert found No alert found No alert found
Structural  Radical:Radical >> ROS formation after GSH Radical:Radical >> ROS formation after GSH dep\won Radical No alert found
alert for depletond Ramcal 2> ROS formationsiter GSH depeton > ROS formatlon after GSH depltion >> e

>> Gemi S heviaton mve\vm{ a
corcinogeniaty Acyltion mvolvmx a leaving group after metabohc leaving group after metabolic achva(-oﬂ.SNZ > Acylation
Trichloro (or ~ activation;SN2 >> Acylation involving a leaving group  involving a leaving group after metabolic activation >> Geminal
fluoro) after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at
ethylene and  Derivatives:SN2 >> Nucleophilic substitution at sp3  sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>

Tetrachloro
(or fluoro)
ethylene
(Nongenotox)

No alert found

No alert found

Benzenesuffon
ic ethers,
methylation
(Nongenotox);
Structural
alert for
nongenotoxic
carcinogenicity

carbon atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic substitution at 5p3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol ~ (glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane

Derivatives

No alert found No alert found No alert found

Radical Radical >> ROS formation after GSH Radical:Radical >> ROS formation after GSH dep\stmn Radical  Acylation:Acylation >> P450 Mediated Activation to |Alpha- and
letion| Radmal >> ROS formation after GSH depletion >> ROS formation after GSH depletion >> Gemi oyl HalidesAcylation >> P450 Mediated Activation beta-

>> Gemi > 33 Acyltion mvo\vmg a  to Acyl Halides > 1,1-Dihaloalkanes:SN1SN1 >>  Haloether

Aeyltion mvolvm!{ a leaving group after metabolic leaving group after metabolic activation:SN2 >> Acylation Nitrenium lon formation:SN1 >> Nitrenium lon Reactive

activation;SN2 >> Acylation involving a leaving group  involving a leaving group after metabolic activation >> Geminal  formation >> Aromatic phenylureas Functional

after metabolic activation >> Geminal Polyhaloalkane  Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at ups

Derivatives;SN2 >> Nucleophilic substitution at sp3 'sp3 carbon atom after thiol (glutathione) conjugation;SN2 >>

carbon atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic substitution at 5p3 carbon atom after thiol
Nucleophilic substitution at sp3 carbon atom after thiol ~ (glutathione) conjugation >> Geminal Polyhaloalkane Derivatives
(glutathione) conjugation >> Geminal Polyhaloalkane

Derivatives

SN2iSN2 >> Alkylation, nucleophilic substitution at sp3~ SN2:SN2 >> Alkylation, nucleophilic substitution at sp3-carbon  Acylation:Acylation >> P450 Mediated Activation to |Not classified No alert found |No alert found

b storiSN2 37 Alkylaton, ncleophil: st |t SN2 3> Akfatior,nuleoptc sbatbaton at s-carbon |Ac Haidegihcyston 3> PAGD Mo Actvation
at sp3-carbon atom >> Sulfonates and Sulfates atom >> Suffonates and Sulfat o Acyl Halides >> 1,1-Dihaloalkanes

Oncologic

Classification

Alpha- and

Nitrogen
Mustards
Reactive
Functional
Groups

Alpha- and

Alpha- and
beta

Not classified No alert found No alert found

Organic BESE vito EREAZRSR BESE BESE
functional vitro 28 in vitro ¥
groups. HRERBR V2>

T—%

AlcoholAlkyl
halide: Cycloalk
anePerflouroc
arbon
derivatives

Aliphatic
mine,
secondaryiAlky
1 halide;Amine,
secondary

No alert found No alert found Alkyl

halide: Carboxyl
ic acid ester

No alert found No alert found A\kene

ocarbon
derivativesPer
halogenated
carbon
derivatives;Un
saturated
perhalogenate
d cart
derivatives

Alkyl
halide:ArylPerf
lourocarbe
derivatives;Tri

moietylmide;P
erflourocarbon
derivativesUre
a derivatives

Alkyl
(hetero)arenes
Alkyl

Alkyl

halide: Alkyl-,

(hetero)arenes

AryiPerflouro
arbon

derivatives;Sul
fonate ester
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Perfluoro(d-  16090-14-5 Structural  No alert found SN2SN2 5> SN2 attack on sulfur atom;SN2 > SN2 attack on | SNI:SNI >> Garbenium lon FormationSNI > Alpha-and o alert found H-acceptor-  Alkene

- alert for sulfur atom >> Sulfonyl Halides Garbenium lon Formation >> Alpha halo ethers ta- pathd-H-  moietyAkeny!
nongenotoxic (including alpha halo thioethers) Haloether scceptor  halide:Alkyl
enc)sulfony! carcinogenicity. Reactive haiide:Ether
fluoride ) Trichloro (or Functional moiety:Perflou
\ o fluoro) up: rocarbon
s ethylene and derivatives:Sul
D™ : ¢ Tetrachloro ny!
" /\B/ —/ (or fluoro) bl astur
e ethylene
— (Nongenotox) pemanngenm
d carbon
derivatives
Cyclohexafluor 84246-29-7 (Poly) No alert found No alert found No alert found Not classified No alert found H-acceptor—  Alkyl
ropane~1,3- Halogenated athd- halide:Perflour
bis(sulfonylimi Cycloalkanes acceptor  ocarbon

de (Nongenotox): derivatives:Sat

E E Structural urated
F F alert for heterocycic
nongenotoxic frag
carcinogenicity.
F F
0~ —0
=S s==
/A
0 H o
2H- 74359-06-1 No alert found ANZANZ >> Schiff base formatiom:AN2 >> Schiff base  ANZANZ >> Schiff base formatiomAN2 >> Schiff base No alert found Acrylate No alert found No alert found Acrylate;Akan
Perﬂunmlsovr formation >> Polarized Haloalkene Derivatives;AN2 >>  formation > Polarized Haloalkene Derivatives:AN2 >> eacti e, branched
Thioscylation via nucleophilic addition after cysteine~  Thioacylation via nucleophilic addition after cysteine-mediated Functional with secondary
ﬂuomm:ry\nte mediated thioketene formation:AN2 >> Thioacylation via thioketene formation:AN2 >> Thioacylation via nucleophilic GroupsiAlpha~ carbonAlkene
nucleop fter cysteine-mediated thioketene addition after cysteine-mediated thioketene formation >> and beta- moiety:Alkenyl
F formation >> Polarized Haloalkene Derivatives;SN2SN2  Polarized Haloalkene Derivatives:SN2:SN2 >> Alkylation, direct Haloether halide;Alkyl
‘ > Alkylation, direct acting epoxides and related after |acting epoxides and related after P450-mediated metabolic Reactive halide;Carboxyl
abolic >> Alkylation Alkylation, direct acting epoxides and related Functional ic aci
F direct acting epoxides and related after PA450-mediated after P450-mediated metabolic activation >> Polarized ester:Perflouro
WG o . metabolic activation >> Polarized Haloalkene Haloalkene Derivatives;SN2 >> SN2 at sp3 and activated sp2 carbon
Derivatives:SN2 >> SN2 at sp3 and activated s carbon atom:SN2 >> SN2 at spd and activated sp2 carbon atom derivatives
. carbon atom:SN2 >> SN2 at sp3 and activated spz >> Polarized Haloalkene Derivatives.
E Y . carbon atom >> Polarized Haloalkene Derivatives
3H- 77968-17-3 No alert found | SN2:SN2 >> Alkylation, nucleophilic substitution at sp3- SN2:SN2 > Alkylation, nucleophilic substitution at sp3-carbon No alert found Roactive No alert found H-acceptor-  Alkyl
Perfluoropenta bon atomSN2 >> Alkylation, nucleophilic substitution ‘atom:SN2 >> Alkylation, nucleophilic substitution at sp3-carbor Ketone pathd-H-  hal
ne-2.4-dione at sp3-carbon atom >> Haloalkane Derivatives with atom >> Haloalkane Derivatives with Labile Halogen Reactive acceptor Ketone
Labile Halogen Functional
Groups
N-Methyl-N- 53206-64-3 No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl
trimethysilylhe CHy halide:Haloacet
ptafluorobutyr | amide:Perflour
amide

F F

F F

F F
F

(Perfluorocycl 40677-94-9
ohexylmethyl
prop=2-enoate

3 243139-64-2
(Perfluoraisopr

opyD-2-
propenoic acid

No alert found No alert found

(Poly)
Halogenated

notoxic.
carcinogenicity

No alert found No alert found No alert found

ocarbon
derivatives;Sila

Michael additionMichael addition >> Polarised crylate No alert found No alert found AcrylateiAlken
Alkenes-Michael addition:Michael addition >> active ‘e moiety:Alkyl
Polarised Alkenes-Michael addition >> Alpha, beta~ Functional halide: Carboxyl
unsaturated esters Groups ic acid
ester,Cycloalk
anePerflouroc
arbon
derivatives

No alert found

Not classified No alert found No alert found Acrylic
acids;Alkane,
branched with
tertiary
carbonAlkene
moiety;Alkyl
halide: Carboxyl

acidPerflouroc
arbon
derivatives

invitro 3 EESE

EEHE
itro /M vitro DNA  HPR'
L] AR

in vitro

invitro A% in vitro #l MRS BESE  BESE lltn-'ﬁ EEHE
B® ;MDNAS B i MR vivo DNAJA in vivo 48 in vivo 7R3 in vivo 3
L]

HREHR MDNASR AurEB
B

in vivoZRRA
%!

ROAME




E1 CASRN &
2 73606-13-0
Allyloxyperfiuo F
roethanesulfon
I fluoride 0—s—o0
[
F—1—F
_—
Ha
Methyl - 127589-63-3
chloroperfluor F
opropanoate
o——F
F——F
o o
CHy
[(Heptafluorop 204057-69-2
ropyDsulfanylla 4
cetic acid
F——F
F——F
F— —F
HO' o
L3 892154-51-7
(Perfluorabutyl
-
propyloxyloenz
¥l aloohol
2-Vinyl(1- 18599-22-9
bromoperfluor
oethane)
HC—
F
F F
Br
F
2 239795-57-4
Vinylperfluorob, F

Pentafluoroally 67641-28-5
1 fluorosulfate F

-

-

Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS

y (genotox anc
nongenotox)
alerts by ISS

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found

Structural
alert for
nongenotoxic
carcinogenicity
Trichloro (or
fluoro)
ethylene and
Tetrachloro

(Nongenotox)

No alert found

No alert found

DNA binding by OASIS DNA binding by OECD

SN2;SN2 >> SN2 attack on sulfur atom;SN2 >> SN2 attack on  No alert found
sulfur atom >> Sulfonyl Halides

No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found No alert found

Oncologic in vitro
mutagenicity

Classification  (Ames test)
alerts by ISS

Alpha-and  No alert found

Alpha=and  No alert found
beta-

Haloether

Reactive

Functional

Groups

Alpha- No alert found
Halothioether

Reactive

Functional

Groups;Sulfur
Mustard

nvive Organic  BESTE v ARERERSR M BESE
mutagenicity  functional vitro & in vitro T
(Micronucleus) groups REHIR HRU
alerts by ISS T
H-acceptor-  Alkene

path3-H- moiety;Alkyl

acceptor

No alert found

No alert found

Not classified No alert found No alert found

Halogenated  No alert found No alert found

Linear
Aliphatic
Hydrocarbone

pe
Compounds.

Halogenated  No alert found No alert found
Linear

Aliphatic:
Hydrocarbone
Type

VP
Compounds

Not classified No alert found No alert found

halide;AllyLEth
er

moiety;Perflou
rocarbon
derivatives;Sul
fonyl halide

Alkyl
halide: Carboxyl
ic acid
esterPerflouro
carbon
derivatives:Per
halogenated

derivatives

Alkyl
halide: Carboxyl

acidPerflouroc

arbon
derivatives;Sul
fide

AlcoholAlkyl
halide:ArylBen
2yIEther
moiety,Perflou
rocarbon
derivatives

Alkene

derivatives:Per
halogenated
carbon

derivatives

Alkane,
branched with
tertiary
carbonAlkene
moiety:Alkyl
halidePerflour

derivatives

Alkene

halide:Alkyl
halide: Unsatur

ated
perhalogenate
d carbon

derivatives

inviro 3 GEEHME EESE inviro invito T invito # EESE BESE EESE EESE BESE
AUREER  vitro /ME vitro DNA HPR' FEMIDNAR RIRZEIERHL vivo /MEER vivo DNA in vivo 2 in vivo X7 in vivo 3
L] S 3 B ® ® E

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R

Bl



X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by ISS _alerts by IS 24—

Bis(1H.1H-  883498-76-8 No alert found No alert found No alert found No alert found Nitrogen No alert found No alert found Aliphatic

perfluoropropyl F Mustards amine,

Jamine eactive secondary:Alky

Functional I halide:Amine.
" " Groups secondary Perf
lourocarbon

F F derivatives
HN

F

F
F F
¥

103229-89-6 No alert found ANZANZ >> Schiff base formation/AN2 >> Schiff base

3 AN2/AN2 5> Schiff base formationAN2 >> Schiff base No alert found
(Perfluoroisopr formation >> Polarized Haloalkene Derivatives;AN2 >>  formation >> Polarized Haloalkene Derivatives:AN2 >>
opyD~(2E)- Thioacylation via nucleophilic addition after cysteine=  Thioacylation via nucleophilic addition after cysteine-mediated
difluoropropen mediated thioketene formation:AN2 >> Thioacylation via  thioketene formation:AN2 >> Thioacylation via nucleophilic
oic acid nucleophilic addition after cysteine-mediated thioketene addition after cysteine-mediated thioketene formation >>

formation >> Polarized Haloalkene Derivatives;SN2:SN2 ~ Polarized Haloalkene Derivatives;SN2:SN2 >> Alkylation, direct

2> Alkylation, direct acting epoxides and related after acting epoxides and related after P450-mediated metabolic

etabolic Alkylation, 3> Alkylation, direct acting epoxides and related

direct acting epoxides and related after P450-mediated after P450-mediated metabolic activation >> Polarized

metabolic activation >> Polarized Haloalkene Haloalkene Derivatives;SN2 >> SN2 at sp3 and activated sp2

Derivatives;SN2 >> SN2 at 5p3 and activated sp2 carbon atom;SN2 >> SN2 at sp3 and activated sp2 carbon atom

carbon atom;SN2 >> SN2 at sp3 and activated sp2 >> Polarized Haloalkene Derivatives

carbon atom >> Polarized Haloalkene Derivatives
2H- 59158-81-5 No alert found No alert found No alert found No alert found
Hexafluoropro
oyl allyl ether

F
-
-
r
FooF
Hexafluoroacet 66922-83-6 No alert found No alert found
viacetone Ho 1o
dinydrate
-
F F
°
-
°
e
3
Perfluoropinac 918-21-8 Structural o alert found
ol alert for

nongenotoxic
carcinogenicity
Substituted

alkylcarboxylic

acids
(Nongenotox)

(Perfluoro-3- 16083-76-4
methylbuty)-
o

No alert found No alert found

hydroxypropyl
acrylate

Tris(2.2,2-
trifluorosthyl)
borate

650-18-7 No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

No alert found

Michael additionMichael addition >> Polarised
Alkenes-Michael addition:Michael addition >>
Polarised Alkenes-Michael addition >> Alpha, beta~
unsaturated esters

Alpha- and
beta~

Alpha- and
beta-
Haloether
Reactive
Functional
Groups

Reactive
Ketone
Reactive
Functional

GroupsiNot
classified

Alpha- and
beta-
Haloether
Reactive
Functional
Groups

Acrylate
Reactive
Functional
Gro

No alert found No alert found Acrylic
acids;

Alkane,

carbonAlkene
moiety:Alkeny!
halide:Alkyl

halide: Carboxyl

ic
acidPerflouroc
arbon
derivatives

No alert found No alert found Alkane,

No alert found H-acceptor—
path3-H-

acceptor:No
alert found

No alert found H-acceptor-
path3-H-
acceptor

No alert found H-acceptor
path3-H-
acceptor

branched with
moiety:Alkyl

halide;AllyLEth
moiety,Perflou

rocarbon
derivatives

Alkyl
hal

Ketone:No
functional
group found

Alcohol;Alkane,

branched with

tertiary

carbonAlkyl

halide: Dinydrox
]

yi
derivatives:Per
flourocarbon
derivatives

Acrylate;Alcoh

carbon;Alkane,
branched with
tertiary
carbon;Alkene
moiety;Alkyl
halide; Carboxyl
ic acid

derivatives

Not classified No alert found No alert found Alkyl

halide: Borate
ester

Vi o EEBE
AR

EEBME in vitro
itro /M vitro DNA  HPR'
L] AR

in vitro T~
B EMDNAS R E &S vivo /)
L3 3 B

in vitro #l B{EE|

1 EESE EESE EESE AESE
B vivo DNAJR o S in vivo IE in vivo I
M E,

REER WONAGRL AvhER
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESME BESIE nvivod BEBIE BESE nvito  nvito & invivo ll BESME_ BESIE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS B HERH vivo /MEEL vivo DNAIE
nongenotox) Classification  (Ames test)  (Micronucleus) g RREHE DR B LR 3 B ® L]
alerts by ISS alerts by IS alerts by ISS 745
Perfluorosucci 699-30-9 No alert found No alert found No alert found No alert found Anhydride  No alert found H-acceptor-  Acid
nic anhydride path anhydrideAlkyl
Gompounds acceptor:Oxola halide:Oxolane;
ne Perflourocarbo
E n derivatives
E
o
F
o
o]

1,
bis(Trifluorom
ethyDmethoxy
~2-ethanol

Perfluoro-2-  335-36-4

butyltetrahydr

222-
Trifluoro-N-

407-37-4

(222~
trifluoroethyDa
cetamide

1- 355-95-3
Propenylperflu
oropropane

3H-Perfluoro- 77953-71-0

2244~
tetrahydroxype
ntane

.
(1H,1H.2H.2H-
Perfluorodecyl
‘thio)phenol

63693-13-0

142623-70-9

F

-

No alert found No alert found

(Poly)
Halogenated
Cycloalkanes
(Nongenotox);

No alert found

nongenotoxic
arcinogenicity

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found SN1;SN1T >> Carbenium fon Formation;SNT >>
Carbenium lon Formation >> Alpha halo ethers

(including alpha halo thicethers)

No alert found No alert found

No alert found

No alert found

No alert found

No alert found

No alert found No alert found

Alpha- and
beta-

No alert found H-acceptor
athd—H-

AleoholAlkane,
branched with

Haloether acceptor secondary
Reactive carbonAlkyl
Functional halideEther
Groups moiety,Perflou
derivatives
Alpha-and  No alert found Oxolane Alkyl
- halide;Ether
Haloether moiety;Oxolan
Reactive ePerflourocar
Functional on
ups derivatives;Sat
urated
heterooyclic
fragment
Nitrogen No alert found No alert found Alkyl
Mustards halide:Haloacet
Reactive amide;Organic
Functional amide and
Groups thioamide
Halogenated  No alert found No alert found Alkene

Linear
Aliphatic
Hydrocarbone

vpe
Compounds.

Alpha= and
beta-

Phenol Type
Compounds.

moiety:Alkyl
halide:AllyPer

No alert found No alert found Alcohol:Alkane,

ranched with
secondary
carbonAlkyl
halide

No alert found No alert found Alkyl

halide:ArylPerf
lourocarbon
derivatives;Ph
enol;Sulfide

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R

Bl



X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 24—

2-Amino-2H-  1619-92-7 No alert found No alert found No alert found No alert found Nitrogen No alert found No alert found Aliphatic

perfluoropropa Mustards )

ne eactive primaryAlkane

F Functional . branched
Groups with secondary
carbonAlkyl

halide;Amine,

F F primaryPerflo
urocarbon
F, derivatives

NH,
E
£

Perfluoro(N-  382-28-5 (Poly) No alert found No alert found No alert found Alpha=and  No alert found H-acceptor~  Aliphatic

methylmorphol Halogenated beta- athd-H-  amine,

ine) Cycloalkanes Halosther acceptor  tertiaryiAlkyl
(Nongenotox): halide; Amine,

- Structural Functional tertiary.Ether
- alert for GroupsiAlpha~ moietyMorpho
nongenotoxic Haloalkylamine fine;Perflouroc
carcinogenicity. Reactive arbon
F Functional derivatives:Sat
GroupsiNitroge urated
e n Mustards heterocyclic
Reactive fragment.
|3 Functional
7 OF Groups

(Perfluorobuty 559-94-4 No alert found No alert found No alert found Michael additionMichae! addition >> P450 Mediated Reactive No alert found H-acceptor-  Alkyl

-2~ Activation of Heterocyclic Ring Systems Michael  Ketone pathd-H-  halideAryiDik

thenoylmethan - addition > P450 Mediated Activation of eactive acoeptor  etoneKet

e Heterocyclic Ring Systems >> Thiophenes-Michael Functional Perflourocarbo

addition:SN2:SN2 >> P450 Mediated Groups n
Epoxidation;SN2 >> P450 Mediated Epoxidation >> derivatives:Thi
Thiophenes-SN2 ophene
N-(3- 50598-28-2 No alert found No alert found No alert found SNISNI > Iminium lon Formation:SN1 >> Iminium Not classified No alert found No alert found Aliphatic
(Dimethylamin Ton Formation >> Aliphatic tertiary amines amine,
o)propyl) tertiary:Alkyl
perfluorohexan halide; Amine,
e sulfonamide tertiary.Perflou
rocarbon
derivatives:Sul
fonamide
©- 3709-71-5 No alert found No alert found No alert found No alert found Halogenated  No alert found No alert found Alkane,
Perfluoro(4- Linear branched with
methyl-2- Aliphatic. tertia
pentene) Hydrocarbone carbonAlkene
vpe moiety:Alkenyl
Gompounds halide:Alkyl
halide;Perflour
ocarbon
derivatives
Perfluoro-3,6- 7309-84-4 (Poly) No alert found No alert found SNI:SNI > Carbenium lon Formation:SN1 5> Alpha-and o alert found H-acceptor~  Alkyl
dimethyi- Halogenated Carbenium lon Formation >> Alpha halo ethers  beta- pathd-H-  halide;Dioxane;
dioxan-2-one F F Cycloakanes (including alpha halo thioethers) Heloether acceptor  Ether
(Nongenotox), Reactive moiety,Lacton
F Structural Functional sPerflourocar
£ alertfor Groups bon
0 nongenotoxic derivatives
o carcinogenicity.
° F
3
E
F
F F
2 67437-97-2 No alert found No alert found No alert found No alert found Halogenated o alert found No alert found Alkane,
Chioro(perfluo Linear branched with
ro-2- Aliphatic. tertia

methylpentane
)

Hydrocarbone

vpe
Gompounds.

ry
carbonAlkyl
halide:Perflour

derivatives;Per
halogenated
arbon

derivatives

Vi o EEBE
AR

BESE in vitro
itro /M vitro DNA  HPR'
L] SN

vitro i vitro

in B
B EMDNAS MR HEH vivo
L3 3 B

Bt EESHE
INEER vivo DNAJR
L]

BESE BESE BESE
in vivo 8 in vivo RIE in vivo 3
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

Perfluorocyclo 6588-63-2 (Poly) No alert found SN2:SN2 >> Direct acylation involving a leaving groupSN2 >>  AcylationAcylation >> Direct Addition of an Ayl Acyland  Acyl halides | Acyl halides | Acyl

hexanecarbony Halogenated Direct acylation involving a leaving group >> Acyl Halides Halide:Acylation >> Direct Addition of an Acyl Benzoyl Type halide;Alkyl

1 fluoride Gycloalkanes Halide >> Acyl halide Compounds halide;Cycloalk
(Nongenotox): ane;Perflouroc,
Acyl halides arbon
(Genotox):Stru derivatives
ctural alerts
for both
genotoxic and

F  nongenotoxic
carcinogenicity.

(Perfluorooctyl 150225-00-6 No alert found No alert found No alert found No alert found Not classified No alert found No alert found Acetoxy:Alkyl

Jpropyl halide;Carboxyl

acetate ic acid

esterPerflouro
on
derivatives

2 31253-34-6 No alert found No alert found No alert found No alert found Alpha-and  Noalert found No alert found AlcoholAliphat

Aminohexafiuo F beta- ic amine,

ropropan-2-ol Halosther primary:Alkyl

Reactive alide: Amine,
Functional primaryPerflo

F—ra —7F GroupsiNitroge. urocarbon
n Mustards derivatives

eactive
Functional
HO—1——NH, Groups
F——F
F

Methyl 63363-43-4 Structural  No alert found No alert found SNI:SNT >> Carbenium fon Formation:SN1 >>  Alpha- and  No alert found H-acceptor~  Alkene

perfluoro(3- alert for Carbenium lon Formation >> Alpha halo ethers  beta~ athd-H-  moietyAlkeny!

a- nongenotoxic (including alpha halo thioethers) Halosther acceptor  halide:Alkyl

ethenyloxypro N carcinogenicity. Reactive halide: Carboxyl

an-2- o Trichloro (or Functional ic acid
vioxy)propanoa fluoro) up ester Ether
te) o. . ethylens and moiety:Perflou
7 Tetrachloro rocarbon
- F (or fluoro) derivatives:Un
ethylene saturate
(Nongenotox) perhalogenate
d carbon
derivatives
N- 1652-63-7 T No alert found No alert found No alert found No alert found Not classified No alert found No alert found Alkyl
[(Perfluorooct v v halide;Perflour
Visulfonamido) ocarbon
propy-NN.N- derivatives:Qu
trimethylammo, 1 aternary
nium iodide ammonium
[ - salts:Sulfonami
e de
L
Decafluorocycl 355-75-9 (Poly) No alert found No alert found No alert found Halogenated  No alert found No alert found Alkene
ohexene Halogenated moiety:Alkenyl

n

560-02-1
(Phenylmethyl)
perfluorobutan

amide

nongenotoxic:
carcinogenicity

No alert found No alert found

No alert found

Cycloalkane
vpe

Compounds

Michael addition;Michae! addition >> P450 Mediated Not classified No alert found No alert found

Activation to Quinones and Quinone~type
Chemicals;Michael addition >> P450 Mediated
Activation to Quinones and Quinone~type
Chemicals >> Arenes

halide:Alkyl
halide;Cycloalk

ne
moiety,Perflou

fragment

Alkyl
halide:ArylBen

BESE EESHE
FEMADNAS Bl BEEEH vivo /MEEL vivo DNAJR
L3 £l B ]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3

HREHER WONAGRL *vhEtB
R

in vivoZZZX REAAME
R
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 745

THIHIH-  36405-47-7 No alert found No alert found No alert found Michael additionMichael addition > Polarised Acrylate No alert found No alert found Alkane,

Perfluorobutyl Alkenes-Michael addition;Michael addition >> Reactive ranched with

2 Polarised Alkenes-Michael addition >> Alpha, beta~ | Functional seconda

methylacrylate unsaturated esters Groups carbonAlkene

moety:Alkyl
halide;Allyl:Gar
boxylic acid

3H-Perfluoro- 1694-30-0
4-hydroxy-3-
penten—2-one

Trifluoroacetic 76-05-1

HO

o

- 356055-76-0
((Perfluorohex
ylethyDphenyl

methanol

684-78-6
Bis(trifluoroac
etyDhydroxyla

3H- 379-90-8
Perfluorobutan
oic aci

Perfluoro-
tert-butyl
isobutyrate

914637-43-1

alphabeta~  No alert found
unsaturated

(Genotox):Stru

ctural alert for

genotoxic

carcinogenicity

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found No alert found

No alert found Michael addition;Michael addition >> P450 Mediated
Activation to Quinones and Quinone~type
Chemicals;Michael addition >> P450 Mediated
Activation to Quinones and Quinone~type
Chemicals >> Arenes

No alert found No alert found

No alert found

No alert found

No alert found No alert found

esterMethacry
late;Perflouroc

arbon
derivatives
Alpha-and alphabeta- alphabeta~  Alkene
beta~ unsaturated  unsaturated  moiety;Alkyl
Haloether carbonyls  carbonylsH-  halide;EnolKet
acti acceptor—  one
Functional path3-H-
GroupsiReacti acceptor
ve Ketone
Reactive
Functional
Groups
Alpha-and  No alert found No alert found Alkyl TA1535TA1537,TA98, TA100, TA102 Human  lymphoma
be halide: Carboxyl (+59) Negative lymphocyte L5178Y
Haloether ic aci (%89 cells(£59)
Reactive Negative  Negative
Functional
Groups

Not classified

Not classified

No alert found H-acceptor-
path3-H-
acceptor

No alert found No alert found Alcohol:Alkyl

alide;Ary:Ben
2ylPerflouroca
b

rbon
derivatives

Alkyl
halide:Haloacet
amide

Alpha-and  No alert found No alert found Alkane,

beta- branched with
Haloether secondary
Reactive carbon;Alkyl
Functional halide: Carboxyl
Groups i

Not classified No alert found No alert found

acidPerflouroc
n

derivatives

Alkane,
branched with
tertiary
carbonAlkyl
halide: Carboxyl
esterlsopropyl
Perflourocarb
on derivatives

invitro 3 GEESME GEEBE  inviro invitro T in vitro
AUREER  vitro /ME vitro DNA HPR'
L] S

B
SEMDNAS B BEEGHR vivo
L3 B B

Bt EESHE
INEER vivo DNAJR
L]

EERE EEATE_BEAE
in vivo 2 in vivo A5 in vivo 3
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&% CASRN
3H.3H- 400-49-7
Perfluoro-2-

butanone

Trifluoroacetic 407-25-0
anhydride

5 66137-74-4
Iodoperfluoro-
3

oxapentanesulf
ony fluoride

B IHTH 2H, 17527-20-6
2H-

perfluorooctyl
acrylate

B Bis(2-
hydroxyethyDa
perfluorooctan
esulfonic acid

70225-14-8

80 Lithium 20457-72-5
perfluorooctan
esulfonate

BN Perfluoro(2-  1190931-41-9
[5-methoxy-
1,3-dioxolan-
4-yloxylacetic
acid)

DNA binding by OASIS

No alert found

No alert found

Radical;Radical >> ROS formation after GSH depletion;Radical
>> ROS formation after GSH depletion >> Geminal

"E Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS
v (genot
nongenotox)
alerts by ISS
No alert found No alert found
F
F F
[e]
F F
F
No alert found No alert found
F
F F
[o] o]
F
o
F
3
No alert found Radical:Radical >> ROS formation after GSH
F depletionRadical >> ROS formation after GSH depletion
>> Geminal P
Acylation involving a leaving group after metabolic
activation;SN2 >> Acylation involving a leaving group
after metabolic activation >> Geminal Polyhaloalkane
F——F Derivatives:SN2 >> Nucleophilic substitution at spd
carbon atom after thiol (glutathione) conjugation:SN2 >>
Nucleophilic substitution at sp3 carbon atom after thiol
F—f —F (glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives
F
| o
F F
F

No alert found No alert found

No alert found No alert found

|

v No alert found No alert found

(Poly) No alert found
Halogenated
oH  Oycloalkanes

(Nongenotox)
o
Structural
- alert for
- nongenotoic

. F carcinogenicity

oo

o
" °
F
L
i

Acylation involving a
leaving group after metabolic activation;SN2 >> Acylation
involving 2 leaving group after metabolic activation >> Geminal
Polyhaloalkane Derivatives:SN2 >> Nucleophilic substitution at
5p3 carbon atom after thiol (glutathione) conjugation;SN2 >>
Nucleophilic substitution at sp3 carbon atom after thiol
(glutathione) conjugation >> Geminal Polyhaloalkane
Derivatives;SN2 >> SN2 attack on sulfur atom:SN2 >> SN2
attack on sulfur atom >> Sulfonyl Halides

ANZANZ 5> Schiff base formation by aldehyde formed after
metabolic activation:AN2 >> Sehiff base formation by aldehyde
formed after metabolio activation >> Geminal Polyhaloalkane
Derivatives;RadicalRadical >> Radical mechanism via ROS
formation (indirect):Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group

fter metabolic activation:SN2 > Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives:SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilio
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

AN2AN2 >> Schiff base formation by aldehyde formed after
metabolic activationAN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via
formation (indirect);Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation:SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation'SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

ANZAN2 >> Schiff base formation by aldehyde formed after
metabolic activation/AN2 >> Schiff base formation by aldehyde
formed after metabolic activation >> Geminal Polyhaloalkane
Derivatives;Radical:Radical >> Radical mechanism via ROS
formation (indirect):Radical >> Radical mechanism via ROS
formation (indirect) >> Geminal Polyhaloalkane
Derivatives;SN2:SN2 >> Acylation involving a leaving group
after metabolic activation:SN2 >> Acylation involving a leaving
group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives

No alert found

DNA binding by OECD

No alert found

No alert found

No alert found

Michael additionMichael addition >> Polarised
Alkenes-Michael addition:Michael addition >>
Polarised Alkenes-Michael addition >> Alpha, beta~
unsaturated esters

No alert found

No alert found

No alert found

Oncologic in vitro in vivo
i mutagenicity  mutagenicity
Classification (Ames test)  (Micronucleus)

alerts by ISS  alerts by ISS
Reactive No alert found No alert found

Functional
Groups

Not classified No alert found H-acceptor—
athd—H-
‘acceptor

Alpha-and  No alert found H-acceptor—

beta- path3-H-

Haloether acceptor

Reactive

Functional

Groups

Acrylate No alert found No alert found

Reactive

Functional

Groups

Not classified No alert found  H-acceptor—

Not classified No alert found No alert found

Alpha-2nd  No alert found H-acceptor—
beta- path3-H-
Haloether acceptor
Reactive

Functional

Groups

Organic EESE viro ERBAZRIB  BESYE EESME  invirod EESHE EESE  inviro
functional vitro 2 invitro T AUREUER vitro /M vitro DNA HPR
groups E > L] YRR

Alkyl
halide:Ketone

Acid
anhydride;Alkyl
halide

Alkyl
halide;Ether
moiety,Perflou
rocarbon
derivatives:Per
halogenated
carbon
derivatives;Sul
fonyl halide

V79 (£59)

Acrylate;Alken TA1535, TA1537, TA8.TAI00, WP2  CHL/U (=
9 Negative

moiety Alkyl uvrA(S9) Negative
halide;Carboxyl Negative
ic acid
ester;Perflouro
arbon
derivatives

AlcoholAlkyl  FXSFIRH, B Negative

halide;Ammoni

salt;Dihydroxyl
derivatives;Per
flourocarb

derivatives;Sul

acidSurfactan
ts - Anionic

Alkyl
halide:Lithium,
organoPerflou

derivatives:Sul
for

ic
acid;Surfactan
ts - Anionic

Alkyl
halide: Carboxyl
acidDioxolane;
Ether
moiety;Saturat.
ed

heterocyclic
fragment

in vi invitro #l BESE  BESE
i ENIDNAS RS EEEH vivo IMKER vivo DNAIR
A ] B L]

BERE REEE AESE
vivo 218 in vivo R in vivo 3

Negative

in
HREHER WONAGRL *vhEtB
B
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X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS fing by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic EEBTE viro AMEAZRABR  BEHE BESBME nvtod BESIE_BEBME nviro  invitro A invito fl EEBE BEEE ﬂ«n-& EEBE
¥ (genots i mutagenicity  mutagenicity _ functional vitro 2 invitro ¥ AyREUR vitro /M vitro DNA  HPR SEMONAS B HEHR g :N;s: vivo DNAE in vivo 268 in vivo 5 in vive 3
nongenotox) Classification (Ames test)  (Micronucleus) groups HRERBR V2> B AR A £l ] HEFHR MDNASW AurEB
alerts by ISS slerts by ISS  alerts by ISS 74 —E B

NO_CAS Acyl halides  No alert found AN2:AN2 5> Schiff base formation by aldehyde formed after  Acylation/Acylation >> Direct Addition of an Acyl  Acyland Acyl halides Aoyl Acyl Positive(NIHS)
(Genotox)Stru metabolic activation;AN2 >> Schiff base formation by aldehyde Halide:Acylation > Direct Addition of an Acyl Benzoyl Type halidesH-  halide;Alkyl
. ctural alert for formed after metabolic activation >> Geminal Polyhaloalkane  Halide >> Acyl halide CompoundsiAl scceptor-  halideiEther
genotoxic Derivatives;RadicalRadical >> Radical mechanism vi pha- and athd-H-  moietyPerflou
- . carcinogenicity. formation (indirect);Radical >> Radical mechanism via ROS - scceptor  rocarbon
2 formation (indirect) >> Geminal Polyhaloalkane Haloether derivatives:Per
roproy Derivatives;SN2:SN2 >> Acylation involving a leaving group Reactive halogenated
dfluoride after metabolic activation:SN2 >> Acylation involving a leaving Functional carbon
Foo roup after metabolic activation >> Geminal Polyhaloalkane up: derivatives
Derivatives:SN2 >> DNA alkylation:SN2 >> DNA alkylation >>
Vicinal Dihaloalkanes:SN2 >> Internal SN2 reaction with
aziridinium and/or cyciic sulfonium ion formation
(enzymatic) SN2 >> Internal SN2 reaction with aziridinium
and/or cyclic sulfonium ion formation (enzymatic) >> Vicinal
Dihaloalkanes:SN2 >> Nucleophilic substitution at 5p3
atom after thiol (glutathione) conjugation:SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation >> Geminal Polyhaloalkane Derivatives
X NO_CAS No alert found No alert found AN2ANZ > Schiff base formation by aldehyde formed after o alert found Alpha=and  No alert found H-acceptor~  Alkane, Positive(NIHS)
tetrafluoro-2- metabolic activation:AN2 >> Sehiff base formation by aldehyde beta- ath3-H-  branched wi
(heptafluoropr formed after metabolc activation >> Geminal Polyhaloalkane Haloether acceptor  tertiary
oxy)propanci Derivatives;RadicalRadical >> Radical mechanism via ROS Reactive carbonAlkyl

cacid2(trifluor formation (indirect) Radical >> Radical mechanism via ROS Functional haiide: Carboxyl

omethyDhexafl formation (indirect) >> Geminal Polyhaloalkane up ic acid

uoropropyleste Derivatives;SN2:SN2 >> Acylation involving a leaving group esterEther

v er metabolic activation:SN2 >> Acylation involving a leaving moietyPerflou

group after metabolic activation >> Geminal Polyhaloalkane rocarbon
Derivatives:SN2 >> Nucleophilic substitution at sp3 carbon derivatives
atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic

substitution at sp3 carbon atom ater thiol (glutathione)

conjugation >> Geminal Polyhaloalkane Derivatives

bis(3- NO_CAS Aliphatic ANZ:AN2 > Shiff base formation for aldehydes:AN2 5>  ANZAN2 > Shiff base formation for aldehydesiAN2 >> Shiff | SN2SN2 5> SN2 at an spd Carbon atomiSN2 >>  Alpha-and  Aliphatic  Aliphatic  Alkane Positive(NIHS)

chloropropanci halogens ff base formation for aldehydes >> Haloalkane base formation for aldehydes >> Haloalkane Derivatives with SN2 at an spd Carbon atom >> Aliphatic halides  beta- halogens halogen branched with
(Genotox):Stru Derivatives with Labile Halogen:SN2:SN2 >> Acylation | Labile Halogen:SN2SN2 >> Acylation involving a leaving Haloether quaternary
ctural alert for involving a leaving group;SN2 >> Acylation involving a  group:SN2 > Acylation involving a leaving group > Haloalkane Reactive carbomAlkyl
genotoric leaving group >> Haloalkane Derivatives with Labile  Derivatives with Labile Halogen:SN2 > Alkylation, nucleophilic Functional haiide: Garboxyl

chloropropano carcinogenicity Halogen:SN2 >> Alkylation, nucleophilic substitution at  substitution at spd-carbon atom:SN2 >> Alkylation, nucieophil ups ic aci

Yio)1,1,22- sp3-carbon atom;SN2 > Alkylation, nucleor substitution at spd-carbon atom >> Haloalkane Derivatives with esterfther

tetrafluoroprop Sibstitution at sp3-carbon atom 55 Holeaane. Labile Halogen moietyPerflou

oxyldifiuorome Derivatives with Labile Halogen rocarbon

thy derivatives

etrafiuo 3

ropropane- e

d.yudmxy]msu KT

tztnﬂunmnmv

Wester

- 677-84-9 Acyl halides  No alert found ANZANE 5> Schif baso formatin by sdehydo formed ftr - AcyltonAcylaton > Direct Addion of an Acyl Acylard Aoyl hldes Aoyl s Ao Positive(NIHS)

(trifluoromethy F (Genotox)Stru metabolic activation;AN2 > Schiff base formation by aldehyde  Halde:Acylation > Direct Addition of an Acyl Benzoyl Type

1-2333- ctural alert for formed after metabolic activation >> Geminal Polyhaloalkane  Halide >> Acyl halide Compounds. hram:hed gt

tetrafluoroprop. genotoxic. Derivatives;RadicalRadical >> Radical mechanism via ROS terti

ionicacidfluorid carcinogenicity formation (indirect);Radical >> Radical mechanism via ROS corbontAllyl

e F—7F——F formation (indirect) >> Geminal Polyhaloalkane halide;Perflour

Derivatives;SN2:SN2 >> Acylation involving a leaving group
er metabolic activation:SN2 > Acylation involving a leaving derivatives
roup after metabolic activation >> Geminal Polyhaloalkane
F— Derivatives;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugationSN2 > Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
F F Gonjugation >> Geminal Polyhaloalkane Derivatives
F
4089-57-0 Acyl halides  No alert found ANZAN2 > Schiff base formation by aldehyde formed after  AcylationAcylation >> Direct Addition of an Acyl  Acyland Acyl halides  Acyl Acyl Positive(NIHS)
(Genotox):Stru metabolic activation;AN2 >> Schiff base formation by aldehyde  Halide:Acylation > Direct Adition of an Acyl Benzoyl Type halidesH-  halide:Alkyl
ctural alert for formed after metabolic activation >> Geminal Polyhaloalkane  Halide >> Acyl halide Compounds:Al acceptor-  halide;Ether
N genotoxic Derivatives;RadicalRadical >> Radical mechanism vi pha- and pathd-H moiety:Perflou

2Afiuorosuffony carcinogenicity. formation (indirect);Radical >> Radical mechanism via ROS - acceptor  rocarbon

DethoxyJpropio FF F formation (indirect) >> Geminal Polyhaloalkane Haloether derivatives;Sul

nicacidfuoride Derivatives;SN2:SN2 >> Acyiation involving a leaving group Reactive fonyl halide

o after metabolic activation:SN2 >> Acylation involving a leaving Functional
F after metabolic activation >> Geminal Polyhaloalkane up:
o F Dervatives SN2 55 Nucteonhit substtution o 553 carbon
F atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
F conjugation >> Geminal Polyhaloalkane Derivatives:SN2 >> SN2
P at sulfur atom:SN2 >> SN2 at sulfur atom >> Sulfonyl Halides
o

- 701909-41-3 No alert found  ANZANZ >> Schiff base formationAN2 >> Schiff base  ANZ/ANZ >> Schiff base formatiomAN2 > Schiff base No alert found Acrylate No alert found No alert found Acrylate:Alken Positive(NIHS)

chloroacrylicac formation >> Polarized Haloalkene DerivativesiAN2 >>  formation >> Polarized Haloalkene Derivatives:AN2 >> Schiff Reactive

933445566 Thioacylation via nucleophilic addition after cysteine~ base formation by aldehyde formed after metabolic Functional

s mediated thioketene formation:AN2 >> Thioacylation via activatiomAN2 >> Schiff base formation by aldehyde formed GroupsiAlpha~

nonafluorohexy nucleophilic addition after cysteine-mediated thioketene after metabolic activation >> Geminal Polyhaloalkane and be

lester formation >> Haloalkene Derivatives with Electron-  Derivatives;AN2 >> Thioacylation via nucleophilic addtion after Halosther

Withdraving Groups:AN2 >> Thioacylation via ysteine-mediated thioketene formationAN2 >> Thioacylation eactive
nucleophilic addition after cysteine-mediated thioketene via nucleophilc addition after cysteine-mediated thioketene Functional
formation >> Polarized Haloalkene Derivatives;SN2:SN2 _ formation > Haloalkene Derivatives with Electron-Withdraving Groups derivatives
2 Mhiaton drec actin epoxdes and rlted sfer - roups AN2 > Thiocylton vi ucleptic aditon sfter
tabolic > Alkylation, thioketene formation >> Polarized
it acking spodes and relted ater Haloalkene >> Radical mechanism
metabolic activation >> Haloalkene Derivatives with via ROS formation (indirect)Radical >> Radical mechanism via
Electron-Withdrawing Groups:SN2 >> Alkylation, direct | ROS formation (indirect) >> Geminal Polyhaloalkane
° acting epoxides and related after P450-mediated Derivatives:SN2:SN2 >> Acylation involving a leaving group
s metabolic ctivation >> Polarized Haloalkene after metabolic activation:SN2 >> Acylation involving a leaving
N Derivatives:SN2 >> SN2 at sp3 and activated sp2 group after metabolic activation >> Geminal Polyhaloalkane
o carbon atomSN2 >> SN2 at spd and actvated sp2  Derivatives:SN2 >> Aleation,direct acting eporides and

3. 661-54-1 No alert found ANBANZ 35 Nucleophiic addton to. ', ~unseturated | ANZANE 55 Nucleophiic addtion to &8 -unsaturated No alert found Halogenated o alert found No alert found Alkyl Positive(NIHS)

rifluoropropyn carbonyl compounds;AN2 >> Nucleophilic addition to @/, carbonyl compounds:AN2 >> Nucleophilic addition to @/, inear haiide:Alkyne

e B -unsaturated carbonyl compounds > Propyne unsaturated carbonyl compounds > Propyne Derivatives:AN2 Aliphatic. moiety.

Derivatives:SN2:SN2 >> Alkylation, nucleophilic >> Schiff base formation by aldehyde formed after metabolic Hydrocarbone
substitution at spd-carbon atom:SN2 >> Alkylation, activation:AN2 >> Schiff base formation by aldehyde formed voe
nucleophilic substitution at sp3-carbon atom > er metabolic activation >> Geminal Polyhaloalkane Compounds
F Propyne Derivatives Derivatives;RadicalRadical >> Radical mechanism via ROS
formation (indirect);Radical >> Radical mechanism via ROS
— formation (indirect) >> Geminal Polyhaloalkane
HC— Derivatives;SN2;SN2 >> Acylation involving a leaving group
after metabolic activation:SN2 >> Acylation involving a leaving
roup after metabolic activation >> Geminal Polyhaloalkane
F Derivatives;SN2 >> Alkylation, nucleophilic substitution at sp3-

carbon atom;SN2 >> Alkylation, nucleophilic substitution at
sp3-carbon atom >> Propyne Derivatives;SN2 >> Nucleophilic
substitution at sp3 carbon atom after thiol (glutathione)
conjugation;SN2 >> Nucleophilic substitution at sp3 carbon
atom after thiol (glutathione) conjugation >> Geminal

in vivoZRRA
!

ROAME
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Perfluorometh 51294-16-7
Yidecalin

Perfluorodimet 28677-00-1
hyloyclobutane

Perfluorohepta NOCAS 89771
nes (branched 8
and linear)

#N/A #N/A
#N/A #N/A
#N/A #N/A

HN/A

#N/A

HN/A

#N/A

#N/A

#N/A

HN/A HN/A HN/A
#N/A #N/A #N/A
HN/A HN/A HN/A

X ] CASRN (.53 Carcinogenicit DNA alerts for AMES, CA and MNT by OASIS DNA binding by OASIS DNA binding by OECD Oncologic in vitro in vivo Organic BESE vito AR EALESE  BESE BESE
¥ (genotox an mutagenicity  mutagenicity _ functional vitro 2 in vitro ¥
nongenotox) Classification  (Ames test)  (Micronucleus) groups HERBHR YR~
alerts by ISS alerts by IS alerts by ISS 24—

em 22 765-63-9 No alert found SN2:SN2 > Alkylation, direct acting epoxides and SN2SN2 5> Alkylation, direct acting epoxides and related: SN2 No alert found Alpha- and  No alert found No alert found Alkyl Positive(NIHS)

tetrafluorooxet related;SN2 > Alkylation, direct acting epoxides and > Alkylation, direct acting epoxides and related >> - halide Ether

related >> Helogenated Oxetanes and Haloepoxides  Halogenated Oxetanes and Haloepoxides Haloether moiety,Oxetar
Reactive ePerflourocar
Functional on
F F up: derivatives:Sat
urated
heterocyclic
F fragment
F 0
8 34-dichloro~  678-06-8 Acyl halides  No alert found ANZAN2 > Schiff base formation by aldehyde formed after  AcylationAcylation >> Direct Addition of an Acyl  Acyland  Acyl halides  Acyl halides  Acyl Positive(NIHS)

22344~ F (Genotox):Stru metabolic activationAN2 >> Schiff base formation by aldehyde  Halide:Acylation >> Direct Adition of an Acyl Benzoyl Type halide;Alkyl

pentafluorobut ctural alert for formed after metabolic activation >> Geminal Polyhaloalkane  Halide >> Acyl halide Compounds. halide:Perhalog

yricacidfluorid genotoxic Derivatives;Radical Radical >> Radical mechanism via ROS enated carbon

e Cl—t——F  carcinogenicity formation (indirect):Radical >> Radical mechanism via ROS derivatives

formation (indirect) >> Geminal Polyhaloalkane
Derivatives:SN2:SN2 >> Acylation involving a leaving group
after metabolic activation'SN2 >> Acylation involving a leaving
Cl—p—F group after metabolic activation >> Geminal Polyhaloalkane
Derivatives;SN2 >> DNA alkylation:SN2 >> DNA alkylation >>
Vicinal Dihaloalkanes:SN2 >> Internal SN2 reaction with
F——F aziridinium and/or cyclic sulfonium fon formation
(enzymatic):SN2 >> Internal SN2 reaction with aziridinium
and/or cyclic suffonium ion formation (enzymatic) >> Vicinal
Dihaloalkanes;SN2 >> Nucleophilic substitution at sp3 carbon
/\ atom after thiol (glutathione) conjugation;SN2 >> Nucleophilic
T cubstitution at 553 carbon atom afte thil (gutathione)
conjugation >> Geminal Polyhaloalkane Derivatives
BM  Methanesulfon 335-05-7 No alert found | SNZ:SN2 >> SN2 at sulfur atom;SN2 >> SN2 at sulfur  SNZ:SN2 >> SN2 at sulfur atom:SN2 >> SN2 at sulffur atom > No alert found Not classified No alert found No alert found Alkyl Positive(NIHS)
¥l fluoride, atom >> Sulfony| Halides Sulfonyl Halides halide:Sulfony!
trifluoro- haiide

HN/A

#N/A

HN/A
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