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£1. YFILEA L (RT)-PCRIZBW =TSS4 —DEES!

Gene name Primer Nucleotide sequence
orientation
016 Forward 5- CAC TCA CGC CCT AAG C-3'
Reverse 5‘GCA GTG TGA CTC AAG AGA A-3'
p21 Forward 5-TTG ATT AGCAGC GGA ACA-3'
Reverse 5'- GGA GAA ACG GGA ACC AG-3

2. h(MSCOF+—IZBE T H1E R

Lot No. Age Race Sex

hMSC-A 3F0664 19Y  African American F
hMSC-B 4F1560 23Y  African American F
hMSC-C 5F0138 19Y  African American M
hMSC-D 5F0972 20Y  African American M
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3. hMSC®D in vitro 353508 LI IZmRNARIRICEL DE A o1-1,898B I F D
ShBEECERICERICEH D528 EFIZDINT

doy Associated
Category Significance Giriad

Relevant Functions & Diseases 528
Protein Synthesis 6.79E-16 96
Molecular Transport 1.06E-07 64
Protein Trafficking 1.06E-07 41
Protein Degradation 1.92E-05 32
Post-Translational Modification 2.67E-05 104
Cellular Assembly and Organization 4.68E-05 99
Lipid Metabolism 1.02E-04 29
Small Molecule Biochemistry 1.02E-04 85
Gene Expression 2.13E-04 28
Cell-To-Cell Signaling and Interaction 4.55E-04 39
Gastrointestinal Disease 5.57E-04 7
Nervous System Development and Function 5.57E-04 11
Organismal Injury and Abnormalities 5.57E-04 3
Cell Death 5.81E-04 132
Cell Morphology 5.98E-04 35
RNA Post—Transcriptional Modification 5.98E-04 27
Cancer 6.22E-04 75
Connective Tissue Disorders 6.22E-04 48
Cellular Compromise 1.30E-03 15
Hematological Disease 2.09E-03 17
Hematological System Development and Function 2.09E-03 10
Immune and Lymphatic System Development and Function] 2.09E-03 7
Immunological Disease 2.09E-03 13
Cellular Function and Maintenance 2.66E-03 46
GConnective Tissue Development and Function 2.91E-03 38
Protein Folding 4.15E-03 12
Skeletal and Muscular Disorders 5.31E-03 23
Tumor Morphology 6.40E-03 18
Amino Acid Metabolism 6.77E-03 50
Cardiovascular System Development and Function 6.77E-03 21
Cell Cycle 6.77E-03 84
Cellular Development 6.77E-03 25
Embryonic Development 6.77E-03 13
Genetic Disorder 6.77E-03 13
Tissue Development 6.77E-03 16
Viral Function 6.77E-03 11
Visual System Development and Function 6.77E-03 2
Respiratory Disease 9.21E-03 6
Metabolic Disease 9.42E-03 6
Cellular Movement 1.00E-02 41
Neurological Disease 1.00E-02 11
Reproductive System Disease 1.00E-02 38
Organ Development 1.51E-02 5
Organ Morphology 1.51E-02 18
Energy Production 1.64E-02 5
Immune Response 1.79E-02 4
Carbohydrate Metabolism 1.92E-02 2
Cardiovascular Disease 1.92E-02 9
Developmental Disorder 1.92E-02 4
Hepatic System Disease 1.92E-02 2
Reproductive System Development and Function 1.92E-02 5
Respiratory System Development and Function 1.92E-02 4
Vitamin and Mineral Metabolism 1.92E-02 2
DNA Replication, Recombination, and Repair 2.23E-02 15
Dermatological Diseases and Conditions 2.27E-02 3
Cellular Growth and Proliferation 2.55E-02 146
Renal and Urological Disease 2.99E-02 8
Cell Signaling 3.21E-02 5
Digestive System Development and Function 3.63E-02 2
Nucleic Acid Metabolism 3.63E-02 5
Tissue Morphology 3.63E-02 2
Renal and Urological System Development and Function 3.81E-02 6
RNA Damage and Repair 4.58E-02 4

_57\13_



%4, h(MSCD in vitro EEEE50 A LU IZmRNAR IR IZE L DM > 1B EF O IBEBICERICED

BISEEFITONT

Relevant Functions & Diseases (Cancer ; 75 genes) Asé(;:::ed
tumorigenesis tumorigenesis of fibroblast cell lines 8 8
size size of leukemia cell lines 3 3
cell death cell death of bone cancer cell Iin.es 14 33
cell death of breast cancer cell lines 22
volume of tumor 4
volume - 4
volume of papilloma 2
multiple hamartoma multiple hamartoma syndrome 2 2
syndrome
neoplasia of lymphoid organ 2
neoplasia neoplasia of organ 6 7
neoplasia of leukemia cell lines 2
transformation transformat?on of Iymphoblastoid f:ell lines 2 4
: transformation of carcinoma cell lines 2
vascularization vascularization of papilloma 2 2
adhesion of lung cancer cells 3
adhesion adhesion of carcinoma cell lines 3 4
adhesion of lung cancer cell lines 3
interphase arrest in interphase of melanoma cell lines 3 3
cell movement cell movement of cervical cancer cell lines 5 5
migration migration of bone cancer cell lines 3 3
suterhegy autophagy of breast canc‘er cell lines 2 3
autophagy of tumor cell lines 3
cytostasis cytostasis of hepatoma cell lines 2 2
detachment detachment of cervical cancer cell lines 2 2
G1/S phase transition |G1/S phase transition of cervical cancer cell lines 2 2
juvenile intestinal polyposisjjuvenile intestinal polyposis 2 2
latency latency of lymphoma 2 2
formation formation of lymphoma 6 6
Hirding bi'nding of tumor cells 5 5
binding of cancer cells 4
bladder tumor bladder tumor 4 4
anoikis anoikis of tumor cell lines 5 5
growth delay in growth of tumor 3 3
delay in apoptosis of leukemia cell lines 2
apEitsTe apoptosis of bone cancer cell lines 10 21
apoptosis of B cell lymphoma cells 3
apoptosis of prostate cancer cell lines 15
attachment attachment of melanoma cell lines 2 2
endometrioid carcinoma |endometrioid carcinoma 2 2
G1 phase arrest in G1 phase of melanoma cell lines 2 2
gliosarcoma gliosarcoma 2 2
invasion invasion of kidney cancer cell lines 2 2
polarization polarization of leukemia cell lines 2 2
progression progression of gastric carcinoma 2 2
homing homing of breast cancer cell lines 4 4
colonic polyposis colonic polyposis 3 3
shape change shape change of breast cancer cell lines 3 3
cell cycle progession cell cycle p@ression of leukemia cell lines 4 4
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EASBREMREMBE (8 N7 A BAEREWIEEE)
SRR S
MM TZR ARy R—)L RO K hF 2 URBRIEORE &Y U A 7 O R
EEEE TE FfiiT [E T EE A B AT R M AR
4y gERE e Hm (B 37 E A& SR AR L ER
s E &N TE [ 37 [& 3K 50 B S BT AR BF SR BT
[t 45 ﬁi%@ Ej_L[:JguquHDfﬁﬁiﬁﬁ Bﬁ5§£3;
e & Rfngk A A~ ARt i 98 T
R EsE AARRNEEHS
Y AARNEERS
EES Rt IS EEOARNIETIEL, & MIMEZMESR L7 invitro ZBEAEE (Human Cell-based

Pyrogen Test, HCPT)

CANCHEA L, FOFREERFE L.

'Ifﬂ}}/l’]o) &{&fﬁglié’u:}:ﬁﬁ qu_ﬂn/
OB ETRERBRIRVD, IL-6 EAT
THERMBED B,

KT, MR CEMRFREE

=SEN

HEE Uiog
3 LPS OfEEREM]

LHZERBELN T,

RT3 1 BB MM6-CAS RIS D Eritk % 38 L 72 & dRic
LU 7= A > THP-1 JBRR OO SOSE #ET Lo, 70,

TLR4 U Ao R T B LPS AT/ D B ME % 574l L 7/ R
TIEFEOEISEE RTZ ERERI N, £,
UH N EERE TR 5 A8, TLR3, TLR7, TLRY % FEHR L TV AW AT HEME 237 RIR
MR ECEILOEIREE DB B-F T 7 b ¥ —FiEMkT

HhE)

TR RV URBRICBWT, LPS BB TH B 27— /HA B FIEHIH 5 0 LPS [EY
RS2
FI R O 14 FEOHIRAISHIEANC direct HCPT 2 A L | BEl
ER T2 R MR URBRE O X REAER & OB

TR LE N, PLOBRENL, REBERMEOR M
WFENRE 2T MR TR & b, BRI Z AV S direct HCPT

. A 28
HCPT % LPS Wes§PER 6k & TIBR QIS 1

MMG-CAS AL THP-1 Sl & kel L
MMG-CAS #BAE1E TLR2 (TLR2/1 B (X TLR2/6)
S F17z, MMG-CAS
2T

I, RO VRS ENMET

WKLY RESEESN, £, AERE
TERE LY — A B DR &
W B ERIT, IBAT
T AMAE
X vEETE

W8

M T e B L T DA% B B ERE
WORRBITIZ, BFEMIEOS R AR & &
Bl ke r ndilas KECEST 500
BB LA DREREL (Ax v AR— R) ORRES
METHDH, BERKRER: LCHENEELHE
AERTETULELRHIAFT Y HR—I/I FE LT
2?~7V&E®E%$%Mﬂ®ﬁm\$%m%
MEEZEDEARES ToET I v Rip Lk
RBENREBRINTNDS, AF ¥ AR—/L FOKRE
WD TR BB I B\ TIE 38 722 BERE R FE 03 Ak
ENTWAR, FOREEHHICEM STV
WORBRTH D,

77 LREREOREIHIR THLT S Fhd Yy
> {(lipopolysaccharide, LPS) (X{Bf&E TR
RIESUSE BT 2N e ATITHEME CHY Y,

BT RAFOREMEZFHET 5 L CEEARKY
RHFD12Lipd, REMENOHERENDAF
¥AR— NI, ORI LE, LPS 2HH & LT
BRa RERRSPIRA LTV ARREESE W &

WA, BRGE s TP AR LPS 1544 3R A
REHIME, Fio, MIREERECERT 2 ME
IZEEND LPS DIEA~DREMEIZ W THEEL
BET & TR,

ERM B ORBFEZ BT 5 FEE LT,
7E.

H
Y XRERAR L = N bR URBREFH



THIENTED Y, Y XFRBRABRIEEED
B o THE SN B ERBARIEOEDME %
WIET S in vivo BERIETH Y, EANICETO
REMMEOMBICHACTE 2 KE. BEEH
T 54 R HEERE S HEREOR R EFF 2T D,
T R hRUURRIIE, T A = E RIS FEE
TAREREAERO S MR ~v— B —& LT LPS
A EREETHRET S in vitro RERIETH D, F
BRICHIETED A Y v M3®HHKE., LPS LSO
HAMWE ERETERVWREEF > T D,
BIE. BB HEOBENL, BERIA L%
OMOEBIEIT in vitro RVEEICBITEN D T
b, v XEERT IRBEMEYERBIZE L
THEMZ O e FRMMME T E FERO
S A4l F B L LW EEliE (Human
Cell-based Pyrogen Test, HCPT) DERREMNED L
NTWE ™, = RSV URBRICBWDTRIE S
NAREMEWEIL LPS OARTH D DIC%F L, HCPT
TiE TNFo, . IL-1p . IL-6 72 ¥ O EMEREME
AL TCRAEZERT 2 TORBWEYE  Hit
TE LR ENRHD, ZOFMETIE, BEEME
W EWEELEN-~7 07 7 — URBEEMEN
SIERES LA RIEME YA M A v ERBRBEL L
TEBMICRIET D70, REHEE b RIS,
HCPT 13 E IR AT 2 BEMEME O 217
HLEEHNELTRY, SEOMIEER LK
TLTWA Y, F, NYF—a 3T LT
VWNARUAS, HCPT I ERIESR A~ O b+ HET
b, FE, EBRRVTIAT v I RENLOHE
RREA DS HCPT %A LA SRE S
7= 0, BFE, Fx ORFFES I —T b RIRE MR
D HE SN AUGHEANCE N D BEWEME
OHICHCPT 2L, =V R XU URER, U
R FEEERER & OFEBIEIC OV THREI L P,
Wecik, = F RV URBE v X R
WM CH B —F5. HCPT &tk & 7 2B D FFTE
EHALMHLTHEY, HPT A MIxtT HBEAA
e ET 5 ECHBICERATHLIILER
HLTW3,

AWFFE T, M TR LT BICFESET D
TEREME L, BxDOBEOHERE L LML
LT, HCPT ZF|f L& FEA S v R — /L FOMAE
Wy S HEE ORI E BT, TEkOHT
HETH, ME» D OBERAEINRZR ESED
VERH DN, REZXERY B E2RBRME L L
THATE DTREEDRE . EE~DAF v IR—
Jv RiEFRE SHER U2 TRBR 2T O L 08H]
BEL 2 01GB, o, AR &R ZORERIE
F U EFRARBOMBFEL LTa—ry2F
DR ENED TS L3, IS0/TC194 Ik
WTEBZEELEENRED LN TND Z &b,
FOEPEEFEINFHEL T Z&icbRER
EBHENDHD,

SERg 17 EEOARZE TIE, HRAF v R — R
DIAEYTBYR I ERIEIC K 03I L7z & i,
MEF~D LPS WEREICEA L TRET L 72, £72, A
Xy A=/ ROMEMFHRELZFMT S5 in
vitro 3BREE & LT HCPT 23R FIFTRE T db 2 4|l
TH0, MM6 fRinA SFEE L7z LPS MR
T B MM6-CA8 FHAEIZ k9~ 5 B FEHE ARk sy DG
PEZEE L7, TRk 18 4EEE 1L, MM6-CAS #EAa D ¥y
PEA R L7 &3k, R & LBl
> THP-1 flAE > LPS FRE M % 4Rt L7z, £ 7 HCPT
% LPS MM B & WIRAVEHEANCER L, €
OF FAMEFIE L7,

B. WrgEJik
AEBRCERLETI ZH, &BH, 770>
HISE B (I FRTIC 250°CC 2 BER MBI 21T -
Too T2, T9AF v/ BBEEI MY 2T
V—DRREER LT,

(1) WEIREE R OKAGE 03 £k LPS DOFRER
KNS 03 K2a, KZb:H3 ATCC 23501 #Ek Ui~
R ERE 200P MhE L@ A 2 i, 371CT
16 BERIIR & 5 653814, B538IRO pH % PPEICFRE
L. 100°C, 10 Zyfm#Eh U C#E L7, RNEE
B a s LS LV ERE L, ZEKT3H



Lok, =&/ —n, TERARUOVZF
T—F T LY NERBIE U, BB R E L,

RIBE 03 #k LPS (&, FREENE T =/ —v/
ARIEZ L D HE L ™'Y, Dnase,/RNase JLEET%, 4B
EOBEDORIEI L YRR L 72 (LPS HLiEME 1 27.5
EU/ng) ¥,

(2) LPS A/RA 7 HESOFRE

aF—Fr o Raxv 7% 4 (HA) »»
DR S5 EFE R E I ERES AT BT
VB 7 ARSI b S & T, KIBE 03 Bk
LPS /K¥AE (2 ug/ml) 5ml ICRIATLHE 2 £2—A (&
B :299.3 mg) & 3TCTIMMBRELLE, V=
v FEEZMEL (BKE:1.557T¢g 2 B —A),
Vel A LR HERIBE L., T0%, 2 B—
AL CEENICHERL, BB L OLPs &
B : 286. 1 EU/mg),

(3) LPS & EDEIE

25— (Sigma #8! Type 1A-S) AL 1 ml
(1 mg/ml in 5uM HEPES Buffer ) % Effi{kL7=
Profos f-#! EndoTrap Blue 4 /L 100 pl AV O
BREICMA, 4CT 8 W, mn—F VU —=—7
—Z2HEA L TEPHICHEIE L2k, RREaHRO2
%% 9 1 AO EndoTrap Blue # /L 100 ul A
DORBREICE L, 5l&#E, 4°CT 16 B,
FEICA ¥ a—tag L, @BOLTLEE
EERL, BlaZrf—BERs L, VRS
A =25 EHEIC EndoTrap A 41T - 7=,
ERICEELE L= 5 —5 85 % HEPES
FREE (5 mM, pH 7.3)H, 37°CT 16 B[], K=
S —E (0. Img/ml) 2LV LIz, QE
I (pH 3, R B & 2ml) & L, KET.
10 B E AR (Ko Z 77 —¥ /tEEh
HE), 2 OEL LR RIRE LS A" RE
RWTHRES 2 ER LT,

U LV ATEMRILEE 5 REAAKEFHF = F b
FUURBRIE] WL, WA RT 4 v BIE
WX OEELE S, EERIEL LTz PR

(AN

¥— BES-50M (=¥ K h ¥ R 2L AR
B AEFETE) 2RV, EESLE LTHEAES
Hx N hExUEER (KIGE 055,85 # LPS)
EERALU, MEEEE LT SKE03 v 7 a7
L— b —F— (E{bTE) 2EALE, KIS
FHETFRRED HAREBHFORBHBUCHE L TITo 7=,
Fo, oS S —8 S EBREEOE, S
A RTA S (EEAETK - BR - 72 8/H) &
OB E (HC1/pH 1-8 « 4°C + 10 4B EH
SUER) IZ X o TR L-RBRIEDO Y 2V RATEED
FEICHIE L. B OE W L 5 LPS B
e U7,

(4) IL-6 FEAFFERORE

ERA & LT, KIBEROHBET K UERE
R ROIEA, KIGHE 03 R LPS, RTF K7V
B, URSA ol &RV RERE, vV
AHBED ZAREERNA (Poly(1:C), ARIRY AL
A3 F R OVKAGHE DNA 2R L7z, iBkE s
LTiE, R @y 7 2-]ATEDIEN, 27—
T RAWEHRER 12 MR OT VX U EBAIE
WERIEEFER L (R4,

Mg L LTk, b EERER THP-1 Mg W&
MMB-CAS A ™ & FI U 72, MM6—CA8 MRAE DS 121,
10%Y VIR IRME, JELET I 8 (1 oM), BV
VBRI TLA IaM), v Araly (9
ng/ml), =Y (100U/ml), A LT b=A
v (10 pg/ml) BROT7T R FT Y v B (0.25
ng/ml) % &Te RPMI1640 BEihz AV -, [FHilas
calcitriol (1,25- dihydroxy-vitamin D3; 10
ng/ml) {20 T2 BRI U721, 1 X 10%cells
/0.9 ml / well 725K 51T 24-well 7L — b
WAHAEL, BEE 0. I nl L 1 mg ML C 17 B
553 L=, THP-1 MEFAOBSEEIZIEL, 10% 7 VARIR
Mg, 2-ANH T b=k /— (50 uM). HEPES
Gm), =V (100U/ml) FUA R R
vA T (100 pg/ml) % & e RPMI1640 E5H1%
AL, 2 x10° cells/ml/well L7225 & 5 IR
fa% 24-well "L — MZATE L, PMA (100 pg/ml)



Ftcaleitriol (0.1pM) Z¥sMUL7-, 37°CT 72
BREREE L7, BT 2 EYE L, 55HE (0. 9 ml)
FOEEL (0.1 ml T 1 mg) ZEFRINL T 24 R
EEL,

B EEPOA =A% 6 (IL-6) D

FEIELTER ELISA ¥ v b (R&D) 2 AW CHRIE L7,

(B) B-HTFV M HZ—ERE

182 DL L 7= MM6-CAS #lfE % PBS RRIENH
T 2 EYeH L, 10%k/L< ) U EA PBS AR IR THE
L%, BIZ PBS BEHR T 2 EEEFL,
Senescence Detection Kit (Oncogene Research
Products) ZAWT pH 6.0 ICBITHB-FF 7 b
S —PIEEEREEIC S D AE LT

C. WrITkER

(1) THP-1 HAE D BUGE

IL-6 FEAFREAE 2 fEHE & L T MM6-CAS Ml B O
THP-1 MO LPS ISEMEAFHME L7, & 1IZRL
7=k iz, MM6-CA8 AL, FEFEIZE LPS IGE
AR L, 5 pg/ml BLED LPS JREGBHIZIWT

FAEBRENIC [L-6 EABNEZICEM LU, £,

momm1@u$mﬁmiofﬁwmﬁﬁité
IL-6 B 1349 14000 pg/ml (Z#E L7,

£ 1R LE LS iC, THP-1 fIaL & o IL-6
A Bt LPS JEEE T HLB LT L= A3, IL-6 BEAE
EHET DL OICLER LPS OR/NRET 50
peg/ml BBETH -7z, 7z, IL-6 BEELRKRT
1300-1400 pg/ml BBE Tho7-Z &5, THP-1
B 0D LPS FRZMElE MMG-CAS #lRE & bhie L TIEF I
AP 1] R

(2) TLR U # v RiZxT 2IRE M

LPS %1% & L= BIEDOMAM A5 LRSI
T BB EOHHGREIGEIC G 5 AT E
HERETHA Toll-like Receptor (TLR) family
ko THEEEND, T T, XD TR YA
v RO IL-6 EAFERLIEE & LT, MM6-CA8
SRIE & ) THP-1 #EMA oD TLR BRI EZFHME L. €

DFER%FE 21K LTz, WTIRoY Ty FHIEA
LTW5 LPS OB A il S g W R EHIRIC R
WTERBEZEN L7, VAR ZA 2fEid EndoTrap 4L
HIZ LR L% TYH 18.3 x 10° EU/mg O LPS
MEEL =), RBsd S bHIR L,

KIGE & EE 7 P o EKE OMIRE RIIE~ D
SEREMTNABTD, BHEO TR ICX VRSN
%, IL-6 FEAZHET 2 KIGEEREEO R/
B3 MM6-CA8 #IfiE B OF THP-1 Mifa & $1Z 1 ng/ml
Thotl, LrL, WEAT FUKBEBREKICD
W TR EPEICHLE DS B B, MM6-CAS AR T3 5
ng/ml BA_k. THP-1 HiJE TiE 500 ng/ml LA L D[FE
fRic &Y IL-6 FEANHFE I NI, o, MERE
Rzl vsFESND IL-6 EARICHHEENR

Hit, MM6-CAS MlEDF @V EEMERT I &
DB LT, T F K7V b iostd 2 mHla o
REMITIRIER%TH Y, 5-10 ng/ml LA EDORE
TIL-6 EANGEESN, £7-, ARV AEDE
13 0. 1-1 pg/ml LLEOJRE CRMAIZKT4 2 IL-6
PEAZEMEER R LTz, —77. Poly (L:OITHT B
BV ITAED RO v, THP-1 #ifZi 10 pe/ml
CLEDEET IL-6 ZEAT D05 L, MM6-CA8
MR DBE, RBUCHE U BRI Tk IL-6 BEA
MEFE SN oTz, Fio, R8T RUKEE DNA
ISR S IL-6 EAFEEES TSN
LR I NI,

(3) MEFRIZHE S MM6-CAS AR OMEIRZEL

HCPT IZRWT T A bl 2R T 2456, &
BRiC it Ak A BB - DR EET D 2 &
MBRED 1 DIZEFHND, OMBEITMmEL T
BT D 2 LI K D EBRETE 525, MR RICHE-
THKR S5 5 RSB EA k¥ 2 FTREE
N 5D, FIT, MM6-CA8 HENE DML EME % 7
LR, B 1IRLEL DI, MRk
(bIEIEL 2% B-H T 7 by F—EBRaikiL 30
REFETRERERMEIN 2T, —F.
[ 2 125k L= & iz, LPS HlJgIc x5 IL-6 A
BEIE. 8 RE LI, MHREOEIMZE - CTUSEE

St



PETT 2 EmABD 5T,

(4) aF—F v/ HA NTED5 D LPS [EIY
aF—7 0k LPS ERENEWEILIZ, HA

HxMEEPETHMEEFH > TVDH I Enb,

FEGEE, 27 —5 0 /HA BB FRIEA O LPS AR
BEE U7z, £ OFER. FEED LPS AT
HICEL ., Hillas Fr—¥ JtEREEEA L
=y R bR URBTERATICIRM L7 LPS 28
FREEIRENBZWZ E 2 R LT,

ARERE, EEIRFE AT A7, AILE
HBICB L THET LR, R3IRLAEL DI,
LPS & W0 L7z A #h 5 LPS [ENNERIGKE T
CTREMEEFHAE T A EBhEEREAT S Z
itk nEBENDZENHBA L, 72, LPS

BN R IR IR B D B R - THIIN 5 & 3Rz,

1)

=
S

FREP L UC Tris BEAREZEA L7ZBITEW
ENELND I bR aNE,

—J5. WMEEBREETT O 2 L, BFR )
S0k 1 me FE XY % EHEADIC MMB-CAS HilfE & Hhigae 4
% direct HCPT % & Fi L 7= LPS EIIX {3 23. 8%
T 0 IMEEERIE /Tris BENEAIREL AV
TR MR UBBRERSTHDL Z LRI
7= (& 3),

(6) HCPT {Z & 2 HilRAHE R BRI OMAEN FHE 2

PEFEA
5-1. aZ—4 8,

F AR LI K D, IR (50°C - 24 FFfE -
HEHEK) # A0@EoH— BRITB W T,
FNE—=IARVTNVT T TFr o8|
B, U R s BB, Ml & AV o HCPT & b1
BHERRERBLN TS, TOf, 7T A7 K
W N a— L b HEMNT LPS B =3,
TaF AT DHIN HPT BFHEL R DERNELN
TWe, A K740 (FBR - 720H - £8E
k) ZEALE R UrBBRTiE. Te
TR RREKERSDS LPS [EME & HIE B A8,
G & el Lo = 5 59— 8 SIEEE

AN
7

EROCVTRBREZITOZLICEY, T —IAK
OTF N7 7 70O LPS FEIL SRR ik E &
N5, £, FEEZEA LSS, A K714
ERORAEEIC B TRt IR L2 = L
7Ty AT T NI T VD HEY
B LPS B ENn 5,

B O AR REE | mg B & E R
MM6-CA8 #fim & HehTaE LR, R4 IRz X
N, TR IRV URBICBWTSED LPS 5
WRBOONTA T IT, TAF—=IA, T
VT T 7 direct HCPT 2B \WT b BEZ 7 LPS /&
% (IL-6 fEAERE) R L7, 7TRTAJDLPS &
®i3 37.9 EU/g (W8 =55 —8 /iR
BE) Tdh o723, direct HCPT TIILLERAIEVVE
WRBED LN, —FH, = F MR URRICE
WCERE 7 LPS (BN BE S NT=T BT v &~y
T bk direct HCPT &k & HIE &L=,

5-2. TIVX EERLE,

FAIWRLE LD I, B2 BAVniRED
P—_AHBRTIE, WTHhO®E»S BHEYED
LPS Mt & iz, TAX U EBE O LPS S8k
HARTAVEERN - F Y UoRBRIC K
STHHRERRETH 243, FANIHRET VT A 4L
HEMTZEICLVERRERREBIND, V=T
AT R R UORB, U EREAERED
FRHIR &2 AV HCPT & b ICBB RIS % R, — 77,
Jv h ALy MIIZHEED LPS BIEALTEY,
U XFREGRTR b G & A2 D43, HCPT idfetk 2R
TZENHBELTWD, £, TAITHL— L0
BT R MR URBEOHCPT & bictE L e
D FRIZHCPT TIR\EWIEERSBEE L3, U
X REIAABRICH T D ATmax 1% 0. 56°CTH V) | &5
HELHEEND,

D& D IR E AT L mg ¥ & direct
HCPT (2 X W REM L7/ R, R 4 IZRLIZL DI,
V=T H U RORT I IE— MIFEFICE Y IL-6
EAEFEREL T I LR INE, —FH, v
F ALy b0 IL-6 BEATEEREITHLEAVIK < | B E



DOFSiE & BRI AR BT,
D. & %

TLR family (2SS 2 B EO IR
EISE A EIET D AERBREAZ VTHY . A,
HigE 0 LS RATRECET A KL~ T
~~y@£9&%rﬁﬁﬁw:@%%:%ﬁbf
W5, EEFICBIT S LPS O—RIENIF~ 71T
7~vfﬁn\m¢_&$éntL%jﬂm4%ﬁ
L CREE I U & UTkke RAEFEEZ BEHT
%, TLR2 b TLR1 %0 TLR6 & —EBEZERTH I &
&0, Z T ABERMEOMBMECRTET S
R H A A OERR S THDL ) REAHE
7o L REREL LT D, A VAR ZAEH RNA,
HIEEHEE . AEE DNA (ZThEA TLR3. TLRE & TF
TLRO %4 L CAEVIEEZ BAT L Z &AM oT
mégmw&UTm8@UﬁyFiﬂﬁéMTw
RIS, BRLY A N AT DBt 2
DI ERMBILTWVD oit\ﬂﬁﬁ®Mh¥
A CHAERTF RISV BT TLIR2 YA FE
LCERT A EEZON TV, EFE, HRL
=T F KU Hoid TLR2 A ETIIEME %2 5
452 & MNERE S i, NODL R NOD2 72 &DE D
MOBEEAEOEENTEENTHS P,

IS OB TIR IZFEi#ENnD L. &Y
v % F—+ (IL-1-R-associated kinase, IRAK)
DOIEMHALS NF- « -B BB E T DIE (LR & —ED
TN AT — REET, BB TNF e, IL-1
B IL-6 72 ¥ DRIEMESA A v DELEDNE
BXND, FEERROBERIZNENRR DN,
TLR family (Z3EEk SN D 2N OEEKSIENS
L REEME L 725,

HCPT (oW Tid, b bR CREMmME) &7
A AV A ERT D 2 E N TE 5, RFMITHE
MY & KT 5 e TOmPRy E B OLR
B TEH A TOBRENH 27, T OREN,
LGP, MRTE CORENREL 2D, — 7.
b kiR EEREEETH B MM6, THP-1, U937 KT}
HL-60 T kfilaniis . Hameretic

VAN

T ARERET AV, RBRICHET 5 E CIEEM O
RS SLETH D eI K B MR
M@%%@%%’T#éﬁmﬁ&&%%aﬂéb
ERAEUARELF-TWD, RFEICBWT,
MM6-CA8 #ia & THP-1 IR TLR U H ¥ RiZHT
BISEME R B L 7R, TLR2, TLR2/1, TLR2/6
U H Y RIS+ A AR, BET N RER
Bk LAY REBAEORMERRE, M &
LIZIFIERE THH DS, MM6-CA8 i TLR4 U 4
v RCH B LPS 1ok L CIEFICEm WIS EMEE R
ZEMHEA L, LAsL. THP-1 HBAEL TLR3 U4
VRTHD Poly(I:0) ZRBEE L 7 DITH L
MMG-CA8 R Y A4 o RITH 3 BISE % K
LT =, F7-. MM6-CAS #ERAIL TLR7 U H¥ KT
3% R837 & TLRY U H ¥ KT D KIGHE DNA %33
#L7eho72Z &b, RMIEIE TLR3, TLR7, TLRY
FRBELTWARWATEMES R S, AERT
W IL-6 AR ERE A fEIE E LCRHI L2720, €
OMDY A S A VEOFERRIITATH S,
Lt HA NIAVROBTEIA DO—FoHT %"
TV, BFETLR U o Fizxhd 2 MM6-CA8 Hilla
ISR BIET S Lk, BB~ —I—DOMRK
FITH. Ei-. FHEICRT &5 TLR ORHEIR
BAZ DUV TIL, nRNA R UVEEE L0 T RS
HBTETH D,
MEOMAYBRPMEBICERTS5E.
TLRS, TLR7. TLR8 B U* TLR9 B L T\l &
%,. TLR2., TLR2/1, TLR2/6 KUt TLR4 %41 L TH#
EMOBRAEZREBTEZ EEFRETHD, VAL
ZDBE., BBERETHIN TV NEENEEDY
Bl xyRuo—FE—EOICENENEBER T
U REHEREREN OB EN TS, T,
HCPT {236\ TR 2 AR &7 A /L A RO 2 A
#4 RNA %3839 5 TLR3 Z KB L TWTH, B0
A NV AEYIT TLR2 & LTI 5 2 L3 F]
el Ebh5, Lol HPTIZEBWTIE, BHED
WAL B BEMICHRET 2 Z R TERITE
HBEITH BT, 5%, MM6-CA8 Milaz ks L
T. REM®RSEDbN TLR OEEF2EA LB

,.
"—\

21-



DVERLERADTFETH D, £, b FRHmH
fao TLR U Ay RIZkt3 2I5E ISR LT 6 A0
THTFETHD,

MME-CA8 MR EMEZ PR L7275 R, #
JE LR L DIEIE L D B-H T ho ¥ —E
etk 30 REECTRERERVBRD bR

LarL, IL-6 EEAEFEREIZ OV TIE, 8 &
HLABE, MBI VR ERME T T 2 3
EDSEED HivTz, ARFEFRTHEM L7 MM6-CAS #lilla
IZ4ARE 2RFRE L5, @E BB 8-10
REZHEAT 0, LPSINEMEZR DR . 7LH
FCHARBIFERATE RN LALLM E RS
7=

Ty RV UERIZBNT, a7—F e
25O LPS EULERIL, i 2NBEICHR Lo s
aZ yh—8 IR R RIS UCGERT S 2
Ll X DRI EES NS, Ll HA, FFiC
RIERHA & OEAMBIOHA. FEEEALTY
LPS EINAEEETH D 2 & ZIEEEICRMHE LT,
AENERAMEIOSGE, W DB T LAY
SRR T A MNERH D, LPS WE
BEOBWa TSy JHARFREAIOT S K ¥y
D RRBRVEICRE U CORRET L 7oA R RIR D 5 D LPS
BRI IR 2 L OKG T AR OBE
WHHET) 2LV RECHEBEENDZEN
MBI L7,

T R MR UBRBRTHE, RE L, HBRIKA R

27,

BT D5 DI D O RIESBH & 22D D5,

RESEREE, e &b a T —F U BEOWMAEDFRN
HEMIZOWTIE, EHERIERELITOIZ LR
<. EFHEE BV direct HCPT 2 & 0 FEE T
EHZEEHOMNILEL, £IT, LEDaT—
& /SHA B FEIEANC direct HCPT 28 A L 7= 7 5.
xR RV UREBREIZIZR%E O LPS EINENE
b,

TR MFVCBBRIZAWVWA Y AV ARISICE
i3 % LPS OREEERMITIEAEKS . RRRICE
WTCHERRFESE D LPS NEMZRT I &35 b
nNTWa, 7z, LPS [T HEFEMENRH D B

o5

DREJEIZ L > TRBE SN DEMERENRRAR D,
IRAVE R OMAEMFZ 2% direct HCPT
WCEDFHMEL., BEICEE LY — AR L b
e LR, Z< o F sy R
B, U XFREEHF, direct HCPT ORIIZHEEME

DD LN L b, KRB RERAMEIOMAE
WFERZ 2ETERREZ V72 direct HCPT T
LIVFHETED BRIl 2. T
EF NITURTCGINVIAE Yy MO L HIT,

= K MR UrRBR TG E2 R T2, direct
HCPT TiXfat & R 5Bt DI 7T a7 R re7T
NWAF—=LDEHT, ZF U URBOBR
Lt L7484, direct HCPT ICBWTHEIE
WEERRD N BRBBTFE LI &2 b,

HCPT X b MKt A BREN LT EMEEFMT 5 L
TIHFICEFRTHLZ EbHBA LR,

HCPT IZHB W T T 1 ALl 2 ER T 2546, R
BRICET S50 155 £ CTIC oLl o R b
BT 2 HRREOERMES LB 250,
R E2 AT 2 LER RV BE TSR
REEBTHVENRNILIIRERFETHD,
R &30 | HCPT i, MHEE L= N h¥o
VRBR L RELRERDNLRLPS HEDTHA b
AL Fy M= & LCHRIEERTHLT
ORBMEYEEZRHETE AR R LH D, EREE
DL BRI A B E OB B &
AP L 7-BRIC B S B RIER G IAT
FERSv /07y — Ve EOREHEYMEIICLY
EAEEN D, HCPT TrEEEHIXT 5 b MaEHy
MIROREMEZIE L LTWA7=, b Moxbd
LY AV REHEHITE, A%y F— NV FEE b
WA L7 BBOE RIS TRIT 2 HkE LTI
HICERTH B,

L., RIRO LD MM6-CAS HIIE HHE S
na IL-6 LSOV A M A v ROBFEOMD
A NZEAT DGR BT 52 L2k,
BHED TLR U v RT3 DB OB L & %
B~ — N —DRELETS, £, TR UK
WA b R RIS O RS & R4 5 & 3t

t



1o EEERIC LA MM6-CAS il DIEMEVEE % IR

=T A1Eh, TLR MiEFEEA LD %E
B2 Y, HCPT OF B RERNCFE T2 7
ETHD

E. ¥ &

TLR4 U F ¥ R T B LPS IS 2 20 4 314

L7-#E 5, MM6-CA8 HEMEIX THP-1 il & bz LT
ENCEORIGHEERT Z ENER SN, 2,
MM6-CAS #HiRIZE TLR4 U # > FDiE A TLR2(TLR2/1
T ONTLR2/6) U 7 v R % f L CRBek 9~ 2 25 TLR3,
TLR7.TLR9 % 3 E L TV /2 WATREMEM RIZ S T,
MM6-CAS MR DREIRZZ EME A F1E L 72 #E R, #1
FATRER R DIEIE L R B B-H T 7 FvF—F
ety 30 REECTRERERPBD N2,
L7 L., IL-6 FEEAFERRIZ W TE, #ER
B OEIMZEOISEERMET T2 EmMBFED b
776

LPS WEMMEITH D 27— v /HA BIEA
A6 LPS ENERIE, KB T, IMEEEH CERFRH
Tt s ik kEleES N, [
FHEHT direct HCPT Z @A L7-fER., = F b
U RBR S D LPS BINENRE AL, FTo,
direct HCPT Z HilRAMEHBANCEMA L, BEI
%mtt#~&4ﬁ&m%twﬁbtﬁ%\ﬁﬁ
FRBGABR K N R b F 3R B & OB
R Eh- L Hic, BAT D LPS OFEFFEMEICH
?éﬁﬁ%%%htozn%@ﬁ%WB\%%E
RSB OB A R RZ 2R 2 T R E 21T
bia &b, EFREEBAVWD direct HCPT I &
DEMTEAZERALNE ST,

27,

F. WF5EEER
DEEHRT, NE M, BENTE, FESEY, &
WEE, tExARFak, LBANL. EREES
FIRTEI O RN IS C T2 B b3 o ok E
2E, S EIRANS AT Y T IESRE
(2006 £ 11 A - HH).
) fEEE ., BERJITHE, MEEY, fiami,

FHmE, Fldnh, LBRIT. b Millaz
fEF L7- invitro BEMEME RERIEOF AMERT
fli. 5 28 BIRARNA ATV TALFERRE

(2006 4E 11 B - HEF).

G. HAIFEEMEDHIRE « BECIRTL
4%(:%—& Lo

=4
i

1) Rietschel ET, Brade L, Schade U, Seydel U,
Kulshin VA,
Holst O, Rohrscheide- andrzeweski
E, Ulmer AJ, Flad HD, Brade H.

structure and

Zghringer U, Lindner B, Morgan AP,
Haishima Y,
Chemical
of
JD,
Endotoxin from

biological activity
lipopolysaccharides.
Calandra T, Carlet ],

pathophysiology to therapeutic approaches

In:Baumgartner

editors

Paris: Flammarion Medicine— Sciences, pp.5-18

(1990).

EHE . BEAMEHERR. BERMR - ERER

DAt & AEEES M (BE: LB, pp. 37-42,

v—T b —HAR (2003).

EmT. oy K hx o oRB BERME - BF
a0 R et L AREEeE (BE BRI,
pp. 43-50, L—x LI —HIER (2003).

Hartung T, Aaberge I, Berthold S, Carlin G,
Charton E, Coecke S, Fennrich S, Fischer M,
Halder M, Haslov K, Jahnke M,
Montag-Lessing T, Poole S, Schechtman L, Wendel

2)

4)
Gommer M,
A and Werner-Felmayer G. Novel pyrogen tests
based on the human fever reaction. ATLA,
29:99-123 (2001).
Hartung T and Wndel A.
using human whole blood.
9(4) :353-359 (1996).
Fennrich §,

Detection of pyrogen
In Vitro Toxicology,
6) Fischer M, Hartung T, Lexa P,
Montag-Lessing T, Sonntag HG,
Wendel A.

pyrogens using human whole blood

Weigandt M and
Detection of endotoxins and other
In: Brown F,
Hendriksen C and Sesardic D, eds. Alternatives
to animals in the development and control of
biological products for human and veterinary use.
Biol. Stand. vol 101,
pp. 131-139 (1999).

Wendel A and Hartung T.
applications of the human whole blood pyrogen

ALTEX, 16:146-149 (1999).

Dev. Basel, Karger,

7) Fennrich S, New

assay (PyroCheck)



8) Jahnke M, Weigand M and Sonntag HG. Comparative
testing for pyrogens in parenteral drugs using
the human whole blood pyrogen test, the rabbit
in vivo pyrogen test and the LAL test. Eur. J.
Paren. Sci., 5(2):39-44 (2000).

9)Petri E, Ploeg A, Habermaier B-and Fennrich-S.
Improved detection of pyrogenic substances on
polymer surfaces with an ex vivo human
whole~blood assay in comparison to the limulus
amoebocyte lysate test. In: Balls M, Zeller AM
and Halder ME, eds. Progress in the reduction,
refinement and replacement of animal

experimentation. Elsevier S;:ience B. V.,
pp. 339-345 (2000).

10)Hoffmann S, Peterbauer A, Schindler S, Fennrich
S, Plloe S, Mistry Y, Montag-Lessing T,
Spreitzer I, Loschner B, Aalderen M, Bos R,
Gommer M, Nibbeling R, Werner-Felmayer G, Loitzl
P, Jungi T, Breic M, Brugger P, Frey E, Bowe G,
Casado J, Coecke S, Lange J, Mogster B, Naess LM,
Aaberge 1S, Wendel A and Hartung T.
International validation of novel pyrogen tests
based on human monocytoid cells. J. Immunol.
Method, 298:161-173 (2005).

11)Hasiwa M, Kullmann K, von Aulock S, Klein C and
Hartung T. An in vitro pyrogen test for
immune-stimulating components on surfaces.
Biomaterials, 28:1367-1375 (2007.

12)Nakagawa Y, Murai T, Hasegawa C, Hirata M,
Tsuchiya T, Yagami T and Haishima Y. Endotoxin
contamination in wound dressings made of natural
biomaterials. J. Biomed. Mater. Res. Part B:
Appl. Biomater., 66B, 347-355 (2003).

13)Westphal 0, Luderitz O and Bister F. Uber die
Extraction von Bakterien mit Phencl/ Wasser. Z.
Naturforsch, 7b:148-155 (1952).

14)Westphal 0 and Jann K.

polysaccharides. Extraction with phenol- water

Bacterial 1lipo—

and further applications of the procedure.
Methods carbohydra. Chem., 5:83-91 (1965).
15YHaishima Y, Murai T, Nakagawa Y, Hirata M, Yagami
T and Nakamura A. Chemical and biological
evaluation of endotoxin contamination on
natural rubber latex products. J. Biomed.
Mater. Res., 55:424— 432 (2001).
16) % 15 WERARERS. BEEFHE.
17)Haishima Y, Hasegawa C, Yagami T, Tsuchiya T,
Matsuda R and Hayashi Y. Estimation of
uncertainty in kinetic— colorimetric assay of

bacterial endotoxins. J. Pharm. Biomed. Anal.,

4324

32:495-503 (2003).

18) E R B R O E M B o ZalE 6y 72 £ 095 R O
HARTA 2 1995 figin. BAEEGREFRES
PARIRELE. FEERRE  (1996).

19) Tanamoto K, Kato H, Haishima Y and Azumi S.
Biological properties-of.-lipid-A-isolated.-from
Flavobacterium meningosepticum. Clin. Diagn.
Lab. Immunol., 8:522-527 (2001).

20)Nakagawa Y, Maeda H, Murai T. Evaluation of the
in vitro pyrogen test system based on
proinflammatory cytokine release form human
monocytes: Comparison with a human whole blood
culture test system and with therabbit pyrogen
test. Clin. Diang. Lab. Immunol., 9:585-597
(2002).

21) @A, =2 N h vy (LPS) Ry THE, —
VR RRVUHEE 6, p.23-30, EFEEBHIRER
£tk (2003).

22)Hemmi H, Kasiho T, Takeuchi 0, Sato S, Sanjo H,
Hoshino K, Horiuchi T, Tomizawa H, Takeda K and
Akira S. Small anti-viral compounds activate
immune cells via the TLR7 MyD88-dependent
signaling pathway. Nat. Immunol., 3:196-200
(2002).

23) Travassos LH, Girardin SE, Philpott DJ, Blanot
D, Nahori MA, Werts C and Boneca IG. Toll-like
receptor 2-dependent bacterial sensing does not
occure via peptidoglycan recognition.  EMBO
Rep., 5:1000-1006 (2004).

24)Girardin SE, Jehanno M, Mengin-Lecreulx D,
Sansonetti PJ, Alzari PM and Philpott DJ.
Identification of the critical residues involvd
in peptidoglycan detection by Nodl. J. Biol.
Chem., 18:38648-38656 (2005).



% 1. MM6-CAS #ila R U8 THP-1 #ii2 (D LPS veadid

LPSiEE L6 EXEE
HAREHR (pg/m) oe/m)
MM6-CA8 0 340 + 0.4
0.1 365 =+ 1.1
0.5 36.9 = 1.0
1.0 37.4 + 2.4
5.0 447 + 3.8
10 835 + 4.4
50 5773 = 375
100 14325 =+ 389
THP-1 0 7.20 = 0.1
50 122 += 1.6
100 241 = 2.9
1x10° 51.6 + 5.4
5 x 10° 975 =+ 2.2
1x10* 131 = 18
5% 10° 217 =+ 12
1x10° 258 + 15
5x 10° 602 -+ 69
1x10° 854 + 32
5 x 10° 1369 = 68
1x 10’ 1313 = 121
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