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Fig. 1: Preparation of hetero dimer (p66/p51) of the recombinant HIV-1 RT

(A) Hetero dimer (p66/p51) of the recombinant HIV-1 RT (rRT) was generated by proteolysis of the rRT in homo
dimer (p66) with HIV-1 protease, as described in the “Methods”. Final preparation of the p66/p51 was subjected
to SDS-PAGE followed by staining with coomassie brilliant blue and western blot analysis with anti-HIV-1 RT
antibody. (B) In vitro reverse transcription was performed with 0.83 fmol of HIV-1 RNA and 10 fmol of the pbs-
sRNA in 20 ui of the reaction buffer containing 0, 0.07, 0.35, 1.7 or 8.7 pmol of the rRT (p66/p51). After
incubation at 37°C for 90 min, reaction was stopped by heating at 95°C for Smin. Then, the reaction mixture was
diluted 100-fold by TE and subjected to gPCR analysis using a primer pair of R1-55/AAS5. Values were shown as
copy number of R/u5 in 2ul of each diluted sample. © In vitro reverse transcription was performed with several
amounts of the pbs-sRNA (0, 0.1, 1.0,10 or 100 pmol per reaction) at 37°C or 42°C for 90 min. The copy number
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Fig. 2. Primer-dose dependency of cDNA synthesis and its strand transfers. In vitro reverse transcription was
performed with several amounts of the pbs-sRNA (0, 0.1, 1.0,10 or 100 pmol per reaction) at 42°C for 90 min.
Primer-dose dependency of the cDNA synthesis was examined with three different amounts of HIV-1 RNA {0.83,
8.3 or 83 fmol). The copy number of R/uS (A}, U3/u5 (B), U3/pbs (C) or U3/gag (D) in each sample was
determined. The experiment was performed in duplicate for each reaction and the mean value with error bar of
+1 standard deviation (5.D.) of each reaction was plotted.
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FIG 3. Time course analysis of cDNAs and their strand transfer. (A) In vitro RT assay was performed
with 83 fmol of HIV-1 RNA and 100 pmol of pbs-sRNA primer and aliquots of the reaction were
periodically harvested at 30, 60, 90 and 300 min after incubation at 42°C. The level of each cDNA
intermediate (R/uS, U3/u5, U3/pbs or U3/gag) was determined by qPCR, as described in Figure 2. The
% of the first strand-transfer of —sscDNA (B), the synthesis of +sscDNA (C) and the second strand-
transfer of +sscDNA (D) were estimated by calculating the ratio of the copy number of R/u5, U3/us5,
U3/pbs and U3/gag in each time point. The experiment was performed in duplicate for each reaction
and the mean value with error bar of £+1S.D. of each sample was shown (A-D).
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Fig. 4 . Aliquot of each reaction performed for the time-course analysis (Fig. 3) were subjected to southern
blot analysis under denatured condition. {A} Dig-labeled HIV-1 primer R1-25 (Dig-R1-25 probe) was used to
detect ~sscDNA. The bands corresponding to —sscDNA (200 nt) and aberrant product generated by self-
priming of —sscDNA (SP) were denoted (#1~#4). (B)In vitro reverse transcription was performed by using HIV-1
rRT {p61/p51), homodimer (p66/p66) , or M-MLV RT lacking RNaseH activity. Aftter 300min incubation, the
level of —sscDNA and its aberrant products generated by each rRT was examined by southern blot analysis
using Dig-R1-25 probe. Dig-labeled HIV-1 primer R1-25 (Dig-R1-25 probe) was used to detect —sscDNA. The
bands corresponding to —sscDNA {200 nt) and aberrant product generated by self-priming of —sscDNA (SP)

were denoted by (#1~#4), respectivelly.
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FIG 5. Stimulatory effects of HIV-1 NC. HIV-1 RNA (68 pmol) and pbs-sRNA (100 pmol) were pre-incubated with
serial dilutions of sNC (0, 5, 10, 15 or 30 pmol) by ddw for 5 min at 37°C. The same serial dilutions of sSNC that were
pre-treatment of with ZnCl, (with Zn) or without ZnCl, {(w/o Zn) were examined in parallel. Reaction was initiated
by adding the reaction mixture containing 1.7 pmol of rRT (p66/51). After incubation for 300 min at 42°C, each
reaction was subjected to qPCR analysis. The % of the first strand-transfer of —sscDNA was estimated as described
in Fig. 2. This experiment performed at least three times and representative result was shown. Significant of
stimulatory effect of each dose of sNC was examined by student t analysis (***p<0.001).
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S4B 7-, HIV-1, HTLV-1. XMRV®DGagZ#H
Ry F—%{ERL, 2> be— /Ll &L APCRE
HRZBITAVLP EAEZ KB LT, TORE,
APCIZHIV-1 VLPEA DA &R L HTLV-1B &
O'XMRV VLPEAIZIEEELEZ h o712 (K
1), IZ, APCEHIV-1 GagD#E & B4 o
al—arTAl L THEORKAICEET D
T2 BEERESL, Gagd mRbizkT o R8I
WT OREEFORER 2R 7o, ZO/RER. APCO
BEOMERAGag b FHAEER L 92 ENHES
Nilc. LL72A6BFEHA L TV 5 APCHDGag
FEAEEN800T I ) MEE L K& W 2H, APC
DGaghE BEEZ S HIZED AT DD EREIT-
TWd,

Hiv-1 HTLV-1

APC: - + -+

Gag (%) 100 180 100 114

Gag (%) 100 421 100 104

Gag-FLAG

Gag (%) 100 134

X1 APC @ HIV Gag ¥7F#72 VLP EEARHE,
HEK293 #ifa1Z HIV-1, HTLV-1 £72i% XMRV H
Fed Gag HELAY ¥ —& APC BH~V F—x it
FEE L, 48 R OIS L OME EEP o
Gag &7 = A X 7 1y METHEIT LT,

D. BE

AEfRHT LT=c- CBL, APCIZIWT N OEFL
GaglZ BHEfE S L, VLPEAZ (LIS ED T Lh
5. GagtDH D, & DML Virion genesistZ B&
THHARN T ) —~DOENEDINLS,
THIBEIZ BV TNeflde-CBLE RIEEX L Z &
Ty NMaERENGT D ENREINT
VW% (Immunity 23, 2005), Z @ Z &1, Nefid
c-CBLEZ I LT A v AR T DEAL % HIHT 5 7]
BN H D Z L ERBTH, S%IETHMRIZEST
% Gag-CBL % O fif: ff % siRNACPCRISPR/Cas9{%: %
Wiz v By ERICBWTHRIETETSH
A, F7-c-CBLIZ. UV rEB{bahi-EE» 7
BB L, 2 X F AUEM & 0T D 8EN
— M E SN TV AT, GagD Y B L =
ExF okl BENLARRFVEETHH
REMERCZ D U A VA FZRMEEIZ DWW TREH T
H5,
APCII300kD# B A A BRI R E R & X0 &
THYD ., EBICW OILDOHBRF EESELZTE
KT 5, GagHIVEEA TS ETZ DXL HREK
RAPCHEEE#FIET A A Y v M2\ TIES
B“RBRETAMLEND D, FTx DEBRTII. APCH
EEFD—2ThH DHKAP3IH,APCIZ L BHIVEA
BEICEETHAZEDHLMNIZR > TS,
KAP3IZAPCE S ENBHM/NE EE2IED DI LER
TETE—RFTHY, Gaghzh$ L  HiafE~
s hdr-ooh—a2 078 LTCHIA
L T2 AREMERH 5, £APCITHUNE 25 A
L TRNAX MR D LIl ~EE T 5 2 L A5
N THE Y (Nature 453, 2008), APC-GagfE & K23 ¥
A JVARNADZhEH) 728X 253 2 fTREtEI
DSWTHLEERFF TH S,

E. &%

HIVEAIZZEZ 52X 2R FHOMRITIZLY
HIV virion genesisiZZE % %182 D 53 F & 15—
RSSO 5, S ERDOFEMRRFNT LY Gag
DaEXF AL, U CBLDOB R O EAER &
72 B weak pointx RNEH D FREMENH D,

F. MBIFTA RO RER D
2L
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(1)Furukawa A, Sugase K, Morishita R, Nagata T,
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sequence-dependent deamination by APOBEC3G
using real-time NMR spectroscopy. Angew Chem Int
Ed Engl. 2014;53(9):2349-52.

2. ZRRRE

(HE AF  EMEERERBARLZERLLYA
NA—TEEMREAERRE, vA VAR DE
J—R - UANVABFRTE I —, HE, 2014
F10 A.
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BFFERREE : HIV Gag & A8 & K 7 O MR EE RIS O i 2 [ 1 7o e & RORT 78
BFFEHE - g W (RS A L 2BFERT Bh#0
BRFEW 03 M 3Rk GRERKSFE T A L ABFERT %) BRI R (8BKRE HER)

MEEE

Gag B FVE T HIV HERIPIRICEELREAE CTh D, HUNBYIBRRIZHIT S Gag ERHOHEEEIL Y A
WARLFIGRL, 74 A RNA DRIF~DE D AR EZIGIZh7= 5 Z EDBMBNTWA N, MlaNT
FREDBERET B & SHFTEIA ST o Tvigly, & 2 TR T HIV SRIZHERICZB N T

Gag & HHE M HEE

HEFER R AZNET 22 2B E LT, Gag EREOMEBNT A 7 A A=

v TR EBR R OME AT o7, LT, TOERFRZ VT Gag ® CA R 1134Q, SI4IN £ R
KOIRAT 21T I » 1=y FOFER, 1134Q ERKTIL Y A NV ZRIFTEAIBE T Gag ERE N MREET
BETHI L, SIHUINKETIHEZ L O Gag EAEITMIEENBEILEE > TWAZEEFHALMMI LT,
E-. F ) MREHIFERCD Z LT, VA NAEBICEEREE, bbb, VA L ADOMETENAL
Z DNA L)V TRETDHUAT LAEBEL, TOFMEITRo7,

A BFEEEM

ARFFED B #91E, HIV-1 EEIZ VA Gag DO
BB, WNZ, ZOHREBBO LML 5
LCRIBEEEROIEBAEL L TH D, BIET
D=, DU A N AERIGEEIEIED Gag Dk,
Z LT, £® mRNA & O2E O &G f7HT
TREODTATA A= T ERZ O
S, )7 AFREE A ST T A NV ANEFFEALO
RBERZOMBELXHNE LT,

B. BFR 5

H25 FEEIZERLZER2E HIV-Iygs O
MA-CA YIrfic st EAEEEFEEmA L
TANAE, TOBBRELETHY, IHIZ
Vpr 7 FHIfaEE A R T VA NV AEAE L RET
B EME, TATA A= T ORBIHERIZRE
BN o71=, F 2T H26 FEITHFIC HIV-1414;
ER—RETHLVVFTANARI H— AT
LEHEE LI LT, 0O MA-CA SIETEALIZ 8T
EAEBLRFEHRALT. GagD T A T A A=
VIVAT LERIICEELZ (R, 2oLy
FUANANRY =R L LEVAT LT
i, VANAOERBEZBETER2NLOD,
ERE B O Gag #ii%. Gag & VA /LA RNA
EDOEBEOREEIGIEMT T2 Z LI Lz
LD LIS TN D, HNIER Gag B HE O RTEME
Fricid LB A mMEE. 5 NZ, GE Cytell ¥R
T LE AT,

FOM, T AREEEE ST T A VA YEFFE
NOBMBERBORIEEREITR-o712, 7/ LR

EIEITAEMIAN TEE O DNA ZERELS 2 UK L |

NHE] R B =zt L TJ v & sk
Insertion/deletion (indel)% &% E A4 5 F M HK
LEFHBEIRTH D, Fxld. 7/ bREED
CRISPR/Cas9 > AT LM HIV 7' 7 A /L A%t
LTHADTHLZLZRHLTWD I EMND,

ZDY AT LAV T DNA L~UL TEERDERALLC
mutation &7 F LZEA L, FOHHHEE L
TLABEEBREINI)VANAYT ) LD —T T
AEMRFTH LI E T, UANLABRERTX
WAL, T b U A L ADMEEEAL 2R R
THHFEDORIEAB 2 -7-, £, CRISPR
AFADULYFIANARY X —EAZREPINE
WIHEL, FOL 2y FUANART F—EAREY
VT HIV AZ#) gRNA & Cas9 EHE & [EHHIC
R4S Jurkat A E RIS LT-, 2L T, ZOH
57 L 7= CRISPR & Jurkat 12 HIV-1yLes 2R &
B HIV OB, WNZ, TOME THEEL -
(CRISPR fiftf) A /LA RNA D —7 TR
DIENT 21T 72 o 1=,

B 1: #&iFEHk Gag EREREH AN

H2S4EE tot Jvou) [red [ner ]
e as—n 08 D T T T LU T
CA n ne 3
:
H26%F Ld e | T
NL4-3 gag-pol < L e T £ on Ton ]
<A & NC s
va Z ol
(R B E~DELE)

ARHEFEHIE TIE HIV BE T2 E0EETHEA
WX EBREPITHOZOFEAELTPI LRADEL
AOVPMERHEAARER L B RE#REER
TH5bH, YHFZERTIZIE P3 LUV E UIA
OAREMBLTHY ., BRI, iz HIV ERIZE




T HHBERGRER, 70 b NI KE R
EHETLTWND,
EBREMW TH D NOG v 7 ADEHIL L H o~
M ESFDY By EEE., B XIY
3R(Replacement( f& & ) . Reduction (#l B%) |
Refinement(CZE) DB GIZ S E R 217729,
Fo. SRFEIMEESORRIIBLIZETWS

A HES

C. R

FERE L - a0 HERR Gag TS 2T L &2 W
T, EEKRE - RO HEH5IZ L OHFRHFE
& LT, 1)Gag processing 1~4x CA 1134Q £ Rik,
DEHBENSHEEL Y LE /2D CASION £ R
KD Gag EAE OMBNREMIT 21T/~ 7=, %
DFER., 1134Q BRIKTIX v A NV AR TERGB R
T Gag EHE NS MALERE TESET 5 Z & S149N
BT < © Gag SEAEITHEE W%%E I F
STWAHZ EZBHLIZLIZ (K2),
*7-. GECytell > AT L& HWT,
i Gag LREREOMIREICBIT 2 0%, M
Fa/E fELIC 31T D GFP #EHEE O i KIE & &A%
ﬁ@iboé(ﬁnat&ﬁmtthm%%\
A Gag (2 L T 1134Q, S149N R TiX
BT SD 2 E < . Gag BAZE DO RIEIZMR Y A
HOHENREINTZ, F7-. FNFhoMiaicks
FABRMBLERESHT-V OEABERIEDILS D
X(SD)Z CV & LTEH LSS (HIBEO®E
FEE DX 5> & SD/AARE O EHEE OfRFl) &
FRIZ, G
DO RTEZ
e

N5 GFP

Eoo&anbdZ Enmanz (K3

) ATREEEZE -7 DNA L)L TH AL
A DHEFFENL DR FEEE R OMRFEIZ X, LTR @
non functional region (T295), NF-kB #% & fE Juk
(T6) , TAR (T EFEA & 95 gRNA # 7= (X
4), ZNEND gRNA & Cas9 ZHFEAJICFE
% Jurkat AREZ VERL L, HIV-ly4s 2RSSR SH
LiEH D p24 ZRET S Z & T CRISPR E A
BT DU AN AL GEE L 7=(K 5), %

8. HIV {89 CRISPR E AMfRIZEB VT T A LA
WIEORBIEATER I N (K6), £/, T Th
> CRISPR EHE AHIAZ N HIEFE L 7= A VA J A
DOEcFN % v — 7 = AfEHT L7255 5%, CRISPR ##
BRI ERAFE SN Tz, BRE WD,
non functional region (T295)% {£#y & 3% CRISPR
AR CTHETE L 7= AL RITIE, 7 LRREEL
THEAINLHAE T & L indel ZRNHEE
ENTWn, U A ABEHEZYE NF-KB
binding region (T6) & TAR (T3 #EHIE T 5
CRISPR EAMAS CHFE L= U A VAL, T
& 177 indel BE T2, FOEREAIZMEMN

Gag REMITBFAICEERTHEEIIEL .

[ 2: Gag IEW(DHT“(D LA A BRI AR AT

113aQ S149N
PMDLg/p.RRE-IGFP PMDLg/p.RRE-IGFP 1134Q PMDLg/p RRE-iGFP S149N

.
.

3: HMERRE I

D HER Gag EHE D

Eehox
HEERICSTAEAEAROBEDIELOE HEEXREH-YOEERBEDIESOE
P *%
250000 - 035 % —l
T 030
200000 T
| 025
150000 [ 05
1000.00 015
010
50000
005
000 000
WT 1134Q S149N WT 1134Q S149N
**: P<0.005

%] 4: gRNA D% EF

HIV provirus
U3 |R |US U3 |R U5
-454 1295 -1 +98 .. +18
s !_
T6 TS
400  -300 200  -100 +100
Jurkat cells

Jurkat cell
expressing CRISPR

Pl N ] \; 9
rb ' Q ) X
L )
CRISPR expressing lentiviral vector
hCas9 expressing lentiviral vector: MOI 1
8RNA expressing lentiviral vector: MOI 5

MHRHT(H 7)., BAERIZIE, T6 f2aY CRISPR
it w7 A /L A2 Tl -2 NF-kB binding region ¢
IO REEEIN-FETHY . TS EIZIE
TAR AT L —7 OBEARFFT 5 L O 28K
BREASHTWEboRE mE S, £7-.
T6 & TS5 EAHAL TIE T295 AL X v 58 Sy 72



%] 6: CRISPR # A Jurkat fif@ 23 1F 5 HIV-1yL43

1.00E+06 - ®
— 1.00E+05 - / f x ]: @~ Jurkat
E | l TS5
& 1006404 - ¢ =
- 4 5 T6
g I
| X
2 100403 - 1295
¥ T295/T5
1.00E402 - :
0 5 10 15

Days post infection

X 7: CRISPR i A Jurkat #fE CHIZH L 7= v A L A
RNA B3

T5: TAR sequence is essential for transcription of vVRNA
WT GTCTCTCTGGTTAGACCAGATCTGAGCCTGGGAGCTCTCTG

GTCTCTCTGGTTAGACCAGATCCGAGCCTGGGAGCTCTCTG
GTCTCTCTGGTTAGATCAGATCTGAGCCTGGGAGCTCTCTG
GTCTCTCTGGTTAAACCAGATCTGAGCCTGGGAGCTCTCTG
GTCTCTCTGGT == mmmmm—————m CCTGGGAGCTCTCTG

T6: NF-kB binding sequence is important for viral transcription

WT CTTGCTACAAGGGACTTTCCGCT (GCGACTTTC
NF-kB NF-kB

CTTGCTACAAGGGACTTTCC— === == === ===, AGGGAGGC
CTTGCTACAAGGGACTTTCCGCTGG- == mmmmmmmm = AGGC

T295: non functional region
WT TCACGTGGCCCGAG— ===~ AGCTGCATCCGGAGTACTTCAAG
TCACGTGGCCCG=======, AGCTGCATCCGGAGTACTTCAAG

TCACGTGGCCCGAGTAGTAAGCTGCATCCGGAGTACTTCAAG
TCAC-==m—mmm e — e GCTGCATCCGGAGTACTTCAAG

A NVAHEFEORBIENRBERINTZZ LMD
b, 7 LREEEFIHTLIET, YA LVADH
FE\Z B IR AL (SHEFFERAL) 2 DNA L ~L TR
RABETHD Z LARBINT,

D. 8

ARFZETHESL LT- Gag DT A TA A=V T
ERFRICLY, Gag D mERKEOMEEANRIED R
BERAOHICHEZZ END, A% D HIV O
R BB A HE 2 RO =R L o
#IZ XV | Gag BHL L BTEOHIHEIER DR A3 H
BTED, 7. 2D Gag EAEDTA T A A—
DUTRITY AT AL H25 EEICHESE LT MS2
ZRIALIZUANLARNA DTA T A A=V T
EEMRAEDED LT, GagEHE L VA LR
4 7 2 RNA DFEENER OZER BT B EIFF T &
Do
F7-.GECytell VAT LEEATHEIZL - T,
HMIEOEREDOERMITRAIREL 2 o7z, £H
DFERTIX, BAER Gag iITHREICEREL T, ¥

A )V AKRRLF (VLP) 2T 5 b0, BEIC
aggregation # {2 Z 3 Z L 232 < Gag EEHE DM
JOEICB TR X REH 72D &7
2, ERAKN34Q T 212777 & 5 ICHIEE T
18T aggregation L, VI EE AN MBI 2 & VR4
DAEUT-AER SDITHARICHRTHAEILELE
HEnzE&E 2 b5, SI49N Tid, Gag M HlfE
WA BEICEREND 2, ER SN IEAL D%
FHEFEANIRL 720, BARE VEEIC SDENE
{lpoleBZBZOND(K3 E),

Fio. 7 MREEEE -T2 A NV AWEIFEAL
DRFREFROMBEIBR B VT, MRS &
U HIVAER) CRISPR & 2T AZHE KM I E 3
LT HIVOHERAIMH TE S Z LRI
72o D Z &%, HIV 2/ CRISPR I KR EE
0y A NVADRRESFEIIMZ, BERATEEZR HIV
W LTHIMUANANERSHDHZ &, Tobb,
HIV #Zf) CRISPR % BEfE L 7= HIV JRIREERE 238
HAThdZ Lrdrleds, LrLaens, FPHEBE
Y CRISPR i1 2E A2 M45 L7z v A )V AN HFE L
Tz Enb b, BATERRBEEDO X 912 gRNA
A A DT THEMAT S, HIV OMEFTEALZ 7>
5 EV ot E RO HBEZINZ 5 TRD
RAIRTHDHEEZBND,

F7-. UAI)LARNA O —7 0 AfEITIC X
V. LLFIZ7”9 CRISPR MHMEZ B o MBI F 23T
#HEND, £, CRISPR ¥ AT A2k > THER
BLF O — A DNA U & 7 o & A 72 indel &£ B3
FEINTH%, TOEENEAINZTv AL
ZEMOF NS, AV AEBIEE AR Lo,
CRISPR TitPEZE 5 % 15 LU 7= 7 A )V A DNRIRMIC
HEFE L7= & & 2 55, non functional region % #Z
&35 T295 gRNA EAMATIXT v & L7
indel ZEMNEAINTYH, VAN AHEHEICE
ERIZSRVERTH Y, 7 A /L A7) CRISPR it
WERPEETIBRICHIBREZZ T R oTo72®,
AR 72 indel BREZ L OUA NVAREE B
ShiztEx256Nh%, —F, NF-kB fE&EEk &=
#) &3 % T6 gRNA HAMML TiX, —~>& % NF-kB
DHIBHL—2FREFLEELDETN Y AV AHEE
BFE TR I, TARAZRY TS5 gRNA AL T
IZ TAR @ RNA T {&#1E % fR¥F L2, CRISPR
MMHEERZEESE LV VARBIRISNEZEE
bbb, ZOZ D, AR TR LIZFiE
BV ANAOBRUC LA REAL (=HEF5EAL)
ERETDHIOIZADTHAZ EWREINT, UA
v AREBUZ WIE 72 Gag DIEFRERAL DR, T 72D
B, Fl-RAIERENREBEREE LTHRTE S,

E. f&5
Gag Z1EH) L35 HIV IRRIERFEOER L 22



BEBFR. )Gag BEEDTA T4 A—L 2 IR
Fish. 2)7 ) MBI A - 72 A L A BB
DRTRERREHE LT,

F. HEBTA # O BRI
ZEie L

G. FRERR

L RXER

1) Ebina H, Kanemura Y, Misawa N, Sakuma T,
Kobayashi T, Yamamoto T, Koyanagi Y. A high
excision potential of TALENs for integrated DNA of
HIV-based lentiviral vector. PLoS One. In press.

2) IRAEE IIERRK. T/ LREL A XRKE.

EFDHL, EREHRKASH, 2015,

3) WMAEE, MMIER ¥ MRERFE AV
T A XRIBEIEOFRENE. 53Tt 2%45 ) L
mE, ELH, 2014

2. BRoREE

) IBAEE: REENLOTANADERE. TR
INBHEERE HIV BIRFED Cure VL TFTHED ? - EETEMF
FEEOBEE. 2014 FE 12 A 5 B(&), KK

) BAHEE: 7/ AREEBER BV A XEE
HIORYE, F 28 EIRART A XELZHRES.
2014 £ 12 A 3-5 B(Kk-8), KiK.

3) BAEE ENES. IMIREK: T LREE
ZRWE HIV P00 ANADTIAT A A= 7 R
TLOEE. B 3T ERASFEMFEFS. 2014
11 A 25-27 B(K-A), HiE

4) Ebina H: Perspective of genome editing
technologies for viral diseases. The 27" Annual
Meeting of Japanese Association for Animal Cell
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5) IRAEE. ENEE. ZREF. EAREE,
IR WA, IZER: TALEN #EIC XD
HIV 7o A LV ADERENR. F 62 BIRAY
A IV AFRFHER. 2014 11 A 11-12 B(A-K),
M.

4) BAEE: 7 LRED HIV ~DIGH, # 4
H 7 AFREMFFES. 2014 4 10 A 6-7 B(H-K),
N3

6) IRAEE: 7/ AREELXHVWIZ YA VRS
J LDOWE~HIVIER~DISH, % 8 BBAYS /
LEMFLFEFTOSR. 2014 £ 9 A 28-29 H(H-
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7) BAEER, ZREF &FNES, NIER: S
JLREEDTARGREA~DORE. 5 16 FIHEKEY
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R : HIV-l 72783 U —EAEDO /Ny r— 2 7B 5 Gag DHEEEDRTSE

Fesy i - B B (BLSERT D70 A MV AERRIfRE 2=y b 2=y N —F—)

WFEH /13 Chutiwitoonchai Nopporn (BU{LZEWFEERT 401 7 A L AFERRIFFE = v b
SRR - =A X TBME UV —F L UF R

TREE

HIV-17 7 % U —EREVpridGaglE AEp6 RA A L DFEGHE N L TOA N ZRLAIZNy F—
PTENDZ L p6DVprk OFEE Y A ML HIV-VRLF O 12 24172 Endosomal sorting complex
required for transport (ESCRT)T& A Tsgl01 # L VAlix&p6 & DFEET A FOEHHEIZMEL TWD Z &
MEHN TS M, VprdiGagk ESCRTS THEE OFHEAERIZE D & 5 a2 RIFTONRABREE
Thb, ZNE TIZH~ 1L, GST pull down{EIZ L Y VpraiGag & TSG1014k L UAlixE DFE A ZIREK
FHNCBAMETAELZ D TR LI, 512, Gag [FHIFEIZ, TsgloliZHIlRE B L OEIZBE
THM, MEAEAZEFICRBHIED &, GaglIIE ETTsglol & £R/HEL THEE L., TOEREIL
Vpril L W35 2 &2 R L=, S4B, fluorescence resonance energy transfer (FRET)IEIZ L 1 |
AEMRANIZ B TGagd TsglONEZIKE ECHJm L TRSET A 2 & ZOREIIVprORBRIZ L VAE X
AT ENUFELTZ, SHIT, MIENTTSGIO Z BRI I E D & GagDRHE L U A NV ARRRLF
(VLPYDORBEABMNRBOTHZ 2R LI, ZThEDETIETSGIONZ L BGagD ) Y Y — LREENL
TSRO RREME N R E N, ZORTEVprOFEIZ L » TEE Lz, &#%IZ, Vprk Gag p6 DFEEE
REERE T DHRMEAEM 2 EET 22O DELISA bindinglE##H5E L, MELHEMELEE L
960018 DL &4 7H> 6, Tsgl0l & Gag p6DFEAGEAET HIES FILEMEZIE L, TNH0% ST
v /a7y — BT UANVAERELELE,

A. TFEREH

HIV-1HLF DO FHREZ 13 Gag B AE O p6 (81
PIZTETET D Late (L) domain”EF— 7 L HHf=
¥ K'Y — 4T B Endosomal sorting complex
required for transport (ESCRT) & D& % 1@ U Tl
HWEN5, L domain EF—7 D—DH PTAP &
F—7 LI E, ESCORT EHED—>TH D
Tsglol EDFEET DI ETTA VAR T 3
JEOMBEBITICEERIER 2R, FHE,
PTAP £EF — 7 IZERZEAT D . HDH VI
TsglOl BB &z /) v o ¥ 45 0ANVAKT
OHIFEZEIN S, L domain DMDFEEEEF
— 7N YPXnL EF—7 & EEH ESCORT # /%
7B D Alix (AIP1) & DFESTEEEHT 5, Alix 1
Tsgl01 35 L OV ESCRT Il complex & #&T 5 Z &
BEHHNTNS,

HIV-1 727 H% Y —EBE Vpr iX p6 LEET
BILETUANAREFIINy r— 0 7&n5
ZEMEBA TSNS, Vpr A Gag B AE Dk
RHFHFIZRIETHEBIRERALEETH
L. ET Vpr D p6 & DFEEH A MEIP6 & Tsglol
BLO Alix fEEVA MOEBELTWAR, 20
FEM e B ALAE A ERENE LUV Vpr 23 p6-ESCRT FE A
ERIZED LD RBREFT 2008 55
725 TV, fE - T p6 & ESCRT & FBE & DFH
EfEM. Gag EHEOEIRE LR FHIFICR
T Vpr DEEI T 5 Z L 1L, Gag HIFHEED
R L Gag DFTHIGFIENEMOBEREBIZEE L
%5,

KA D B #91L,Gag p6 & TSGI0l 72 £
ESCRT 3 FRE & D AERAB LV Gag EHE
DfFHER L ORI HEIZRIET Vpr OFhER %2
g B, Vpr DA NN ARIF Ry br— 0
WEMATH5ETHD, EIZ, p6 & ESCRT &+
HLOMEERZHEET SRS FLEWME R 7
U=z U452 2EHNETH, RFFEIZLY
Gag OFHIEFEMEMLB LOBEDRM L X
O Gag HEDHTF A D =X LAOEERARYHETE
5.

B. HFRFE

1) Fluorescence resonance energy transfer (FRET)
{& : eCFP-TSG101/pCAGGS, Gag-Venus/pCAGGS
B &L T mRFP-Vpr/pCAGGS FILR 7 ¥ — % e
L, HeLa Mg~ ABZIZHEES L —V —FAME
W T FRET % 1T o 72,

2) UANVAERF(VLP)DEAE : Gag/pCAGGS
N7 7 —% 293T MAIZEA LT Gag 2 BE I,
48 BERAICEEE BIEAEIN L C 20% 3 FEHE
AEBIEOEIZL Y VLP K8 L, Western blot
ExE{T-oT7-. ZDOF, Flag-TSG101/pCAGGS & %

WML Vpr/pCAGGS A~ 7 — 3B A LT,

3) GagkTsgl0IDFEEHELRENE LIZESF
kEMDOAL V—=2: GST-Vpr& His-Tsgl01
% KAGE CREA R L, ELISA binding assay % 1#
Z L7, B LIEPTAPRTF RERMT 52 L
TGag b TsglOI ERHEDEAHELHERL -
96001 D /5> F{b& % % & LeCore Library T




ARG ) == T HFER LT, N FLEmDTA
LWARED R EMRFEEFME~ I/ n Ty —
ARV EREWSTEIZL VAN, v 71
77—V OMERITEE NBEKRO KA 5 RE M
HZEK (PBMCs) #E L. #-CDI4FUFE—X
AW TCCDUBHEMIE TH D HERZ SBEL .,
Macrophage colony stimulation factor (M-CSF)% /Il
A CIHAMEELERK b~ n 77—V L L,

(REE~DOERE) FIZEL

C. rE#KRE

CFP-TSG101/pCAGGS, Gag-Venus/pCAGGS &
& O'mRFP-Vpr/pCAGGSHE < 7 # — & {E# |,
FRETVE Z #4545 L 7=, CFP-TSGI101/pCAGGSI L
Gag-Venus/pCAGGS % HeLa#ifaliZ L E A5 & |
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Figure 1 TSG101 induced Gag aggregation. HeLa
cells were transfected with Gag-Venus plasmid alone
or co-transfected with the indicated - amount of
eCFP-TSG101 plasmid for 48 hr. The green arrows
indicate co-localization of Gag/TSG101.
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Figure 4 TSG101 down-regulated Gag
through lysosomal pathway. 293T cells were
co-transfected with Gag + FLAG-TSG101 plasmids
for 24 h. The inhibitors, BFA1 (Bafilomycin Al) or
LC (Lactacystin) at indicated concentrations were
added and the cells were cultured for 6 h before
collecting total cells for Western blot analysis.

LC (uM)




A eCFP-TSG101 (donor) Gag-Venus (acceptor) c 0.30 ~
alone alone
E 0.25
Ex.eCFP/ Ex.eCFP/ Ex.eCFP/ Ex.Venus/ i
Em.eCFP Em.Venus Em.Venus Em.Venus E 020
& 0.15
°
8 0.10 |
i
£ 0.05
. 0.00
B Ex.eCFP/ Ex_Venus/ EX.ECFP/
Em.eCFP Em.Venus Em.Venus PFRET FRET efficiency mRFP-Vpr

mRFP-Vpr (-)

Gag-Venus + eCFP-TSG101

mRFP-Vpr (+)

Figure 2 FRET analysis of Vpr rescued TSG101 induced Gag aggregation. HeLa cells were transfected with
eCFP-TSG101 or Gag-Venus plasmid alone (A), or co-transfected with eCFP-TSG101 + Gag-Venus plasmids (B,
upper row), or eCFP-TSG101 + Gag-Venus + mRFP-Vpr plasmids (B, lower row) for 48 hr. The precision FRET
(PFRET) and FRET efficiency were analyzed by sensitized emission method. (C) FRET ratio (PFRET/eCFP-TSG101)
calculated from B. The white arrow heads indicated co-localization of Gag/TSG101.
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Figure 3 TSG101 induced Gag down-regulation and decreased VLP production. 293T cells were co-transfected
with Gag (WT or LIRL, APTAP) + FLAG-TSG101 plasmids (A) or Gag-Venus + eCFP-TSG101 plasmids (C). After
48 hr, the VLP was collected by 20% sucrose cushion/ultracentrifugation method and the total cell lysates were
prepared for Western blot analysis. The Gag intensity of VLP and cell lysate in A and C were compared in B and D,
respectively.
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