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FATAES - 200911 H26 H ~28H. &t
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PR, MRLREAT . HEEFAE BB, H PP
AREBHEF-. BRI AN —ER, ‘AaubiE, MEH A,
NEE, DEEE, EOTHE, BEE . HALZ
BT 5B HIV-2 IR GHE D 5715 00 AT 5523 ]
HARIL A XESEMES - B4, 2009411 /
26 H~28H. #dy)=

HINER L, M= BIR, 5ARKEH, &
WA SR EREGIGEZ HW & L 723 Bt
HIV S HAEB 33 % B A ERAS, 5523 0]
HARI A X500 445 - #84, 20094E11
26 ~28H. &R

AN — IUARMA | A, IRENAE-. LR
HAFA, H—FIZBITAPLL FE Y ARG
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PERRAT, 5523 [0 H AR A RSP RS - 14
20094E 11 H26 H~28H., &)=

PEEHET-. Jeffery Johnson, Walid Heneine, [l
A, ASU AL L R SR F R HV R i
A 72 SRS ATR P HIV O R & RS TR
BT A58, E23 M H AT £ XEE%M4E
R RRE. 2000F 11 H26H~28H, %=
BERBEAT. KW e, BRI —H0. IREALT-.
G, Bl e . HIV 79 7 7 — P RHEHA i
T B 28 B R AE ) O FE A B MR (23§ 5
VLPELISAEB L2y Pa—¥%—3 321 —
Va YEOERMTOMES. B3R AL 4 X4
REFMES - B, 2009FE11 H26 H~28H.
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G iEAE, HEEM. SEmEE . B A Vif
WAL/ 72 APOBEC3G D L ¥ F F ALERAL & P
TANVAER, 230 HAT £ XFEa5mE
&M, 20094E 11 H26 H~28H., %=
HIAER, A B, MR D PiHIV-118 3K
F-APOBEC3G 7 7 3 V) — O 5Bl ST 5
ffgt. E23MHART 4 XESFMES - B,
200911 H26 H~28 H, %iE

G, FhEEER, ®H . A HIV-1
Vif 771 72 APOBEC3G D L. ¥ ¥ F b A F
DIEE. K56 HAARY 1 b 2 ERERER.
2008 4E10 H 26 ~28 H ., Il

IR M= I B AR,
M PRGBS 2B B 8AImE (ZH01TE)
HIVOBLRFE. $E220 AT [ ZHE%ME
2. 2008411 H26~28 H, KBk

g2 &, MEARET. PICER, MHEEA. BA
15, VEEHT-. AdEE, 2, ILARER ;
FRIMAE D 4 IV A DG T 7 10— > 28l
L 72 Genotype & Phenotype % 2 7 " EER AT A,
220 HAR L 4 X4y, 20084511 A
26~28 H. K
TR, FEEB., RE BT, BHE
APOBEC3G O HIV-1 Vif IZIKAfE L 78 & F
b4 MCET 5078, E22RHART f X4
FiES. 20084FE 11 H26~28 H, kIR
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SEHE . A vERE, (T B, Wb T, A2
.. HIV-1%7/ ARNAIZBIT S poly (A) 10
ERAZACB T AFFE. S22 HAR T 4 X400
3. 2008411 H26~28 H. KWK
Kibtren, I B, CREE, DHERsepr, e
WES. BN, BOICHE, A, HiEhRE
T HIV-1 707 7 — ¥ 2 BT LR LIV
DIARM R, B2 M HAR T A X5l 4
20084F 11 26 ~28 H. KK
HEEPF—HE. HIMER., REEE, B .
HIV-1 AR A R O G H LI B 5 [E5%E/
HERM O, 220 AT 4 XFEEFME
2. 2008411 H26~28 H., KMk
IEMSE, RS, 2 IEE, BlAE, T 7.
R ED, (UARER  BRIEETIRES LW
HHIV 707 7 — CEAMERE SO, 6
22 HART A ¥ XM ESR. 20084E11 A 26
~28H. KK
BEEK, REM T, BEHT. KlisE. 2
WA . o ¥a—%—|2 X2 HHMmEEIV-1 12
T BEPGTFMORA, FRRHRKT A %45
FMIES. 2008411 H26~28 H. KB
BmAe T, Kiifhm. B=S A, EIooHE,
SRS B, RN — B, RREWGSERET. & HCKRGA.
¥ A . Enfuvirtide (T-20) + raltegravir (RAL) +
darunavir (DRV) + etravirine (TMC125) + lamivu-
dine (3TC) D% &l & BE M HIV-1 FEYAE (23§
BLIGHERIF. F2RHARL f XS5 M 4.
2008411 H26~28 H, Kk
W, EaE.Z, HH 2, T3 08, b
Ve, PRI, B2, R, A PERB,
FHEA L, EEEHT. AHE. EAHEE.
FEBIEE, M, AR, HAPEE,
HREE, BRER. B R, AAEE. B
B2 PR IE, 3B EE. MEERAE R, ) E
—. MRHFER. IREBAL -, FHERSHBH. el o —
AR, @HREA, EBITEE. EHBIE, RFIER,
MW, EAESEF. EE K. AREE, %
JEfk, & B, ADAEBET. B AL KR IRAR,
MO, INAREGA, I BE=, @ELIES,
KEB 1 2003-2007 4E DO FBLHIV-1ERGE 12 BT
L AEANM AR EE OB R, 22 AL 4 X5
SRS, 20084E 11 H 26 ~28 H. AWK

R AT HED HIRE - AR
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RIERERO D FEF O
(707 7 —CHEEC & DBRBREDD THFORIT)

R IEE
KH B SRAFESE WHSHE B0E
sk E
TR BR FRAFESS ARPHEE
| HUF KM RRAFELE BN
- HRES
S TOF 7 — UREEAR RO A VAR & D ABRORERED

BHIEBHEINDTELBESHEE>TWVD. TOWFZRRIAT 2707 77—
CHEZEDA VAU VI IFIVEERNDBES. D FOREIC DUV TR
EITITDIc. IERHMEEICHESBIZ3T3-L1 DA AU VR TEIY b
O—)L& Darunavir(CH R Lopinavir CIRS 1M Ser. TyrDU VEAEHVREISS.
GLUTA DERTHENEA L. 7OF7—EHEEETA VAU VY IF)UE
ERANDOBES(CEDDD. A4 VAU VEFIMDEZEE I E TVDAEEMDR
BNz 3T3-L1HRICHITDIRS1 D TyrDU VEE{EDiEES T D = iR
BT 2. Tyrftl VE(bEBEZRTHHPTPIBOFERRZ 1 bO—)Uiilds
JO7 7 —CHREEORNEUCMRETEE LIS A, JOT7 7 —TEHEE
ECTUIE U RIC BT PTPIBORIRBOIEZSSIc. 7OF77—THEE
H(ICKDA VAU VI I)VEEDHHIICBNT, PTP1BDFIRDITENE
RARCE>TLDEREMHD RSN,

A. WIEHW

HIV &G 23 B30 4 v A E#I L O HIV
ANV AREERRDY S, HRERDOEHEE T,
A TPHRICKERSELDOL L L2 LD,
7a7 7 —EYHEEL RO Y A )V AR
&Y, A A VIEPIEOTTE, 2 BUHE RN O 1
HAL, KRMEORRIEEME, OO REhERE Vo
AU R OBRREREEN L -5 ENH T LD L
o T&E7,

TaF 7 —EHERICLAEAHEERE S L
T, 7077 —YHEEDP 7V I — kA
(Glucose transporter 4 ; GLUT4) D JEBATIEIZIZE
LW, BER D AAFERR T S5 L) il
lopinavir (£ 4 ¥ A1) ¥ Z 4K HE (Insulin receptor
substrate ; IRS) OV YEEAEIHIL, £ > A ¥
EHiME - ERAMLVAZERET D EV)WERET
077 —¥HEENA 2 YRR FEL T
LI EWRRENDOH LD, EOHTAERHEIZEL
SRS SN TV,

— T HERIFIACE SN AU R gAY, —
DRIEMIRBTH ) . F DIIEREE 12 SIE D HIH >
AF LD LTWAZ ENBHEIN2DOH D, K
FEO LRI S Td b REWTA VAL DY
FFIVGETIE, $A4 b HA L IZEVFEEND Y
YNV DHFTSH2 F A4 2 b6, JAKERE,
F—EEREIHT A S 87 L LTSOCS1I A 7 1
— =7 EN, BENICEL T 28T L D SOCS
T3 —% T LI EPHLNE L ST,
SOCS-1. SOCS-31XIRS D) » FRAL DN % A~ L A
YA VP ABE SN Z EAHRE SN TY
B

¥ 7 Tyrosine Dfi") Y ERiLOBEHR & L TEHAE T
0y yARAT7 7% —¥W (protein tyrosine phos-
phatases ; PTPs) 7% ). PTPa. PTPe. PTP-LAR,
PTPIB, SHIP-27 & 100LL EAFFET 50 A ¥ AV ¥
VT FVEERICEG T A EEILEEE T,
PTPIBIIA » A ) ¥ ¥ 7 F MEEOBROHFHEGR T &
oTwbZermoi, (NER, RER EER
DG T & L CEELEH O,
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N
A B/ KE
DfENT. £ 7-SOCS X PTPIB 7%
FVEEZROHIH ST TaT T
EERWAT LI TH D,

WHM@ 7D%7~kﬂf« 24
7 WAZE O HIH~ D 5
DA A S
—VIHEE L DM

. WEEIIE

~ 7 A K O B I i BRA AL O MK 45 BERR T B
3T3-L1 % BEl Ay BIAA 55 22 55 # F-PM-1-L1 THEEE L
7=t% . BRIAIN 1L RS o F-DM-2-L1 T4k & &,
ilEt i’fj“lﬂﬂﬁi%%léi;?;itlr AM-1-L1 TE;#E L 72, PLHIV 7
b7 7 —XHEH TH 5 lopinavir, darunavir & 48 IR
MALEE L, 4 > A1) AT THREE L 72, #3#% DIRS

D5, RSOV Y Efb, SOCS, PTPIB DI % %
PEBEEB LY 2 2% 70y MEISTHTL
720 T 72GLUT4 DIRERATIEIZ DWW T E g th %
WCRAT L 72,

(REEEDERE)
SAEREOMRNE LBV TIE, FICRET &2
Eid7mn,

WB: anti-phospho-
IRS1(Ser307)

C. WIERER

B I C b S 72 3T3-L1Mifg 2 3 >~ o —
V. lopinavir, % L < 3 darunavir CALE L, 1 > A
) HIE30 5 I IRS 1 DFEHLOZEAL B X U7 Ser307
DY) AL, TyrD) YBiLE Y 2 A5 70y b
BB L ORERREETHEKL 72, IRSIDEB I
lopinavir, darunavir{Z X ZR(LHOFE, 1 2 R
YR OA W TEALZRED o7 (1), IRSI
DSer307 DV Y FRALIZA > A ) Y RIFLTHERR S N7z
75, darunavir GIALEE T3 3 > b o — )b & [EEICHERE
S L7223, lopinavir BIALEECIX X055 L 72 IRS1
DTyrD) YLD A A1) 2R CTHERR S L7245,
darunavir i LEECIZ A > 2) VR L 5 ) VAL
A3955 L. lopinavir B ALFETIE B ) > FRAL AN RS
L7z

RIZ3T3-L1MIREE A4 > 2 ) X Hl#30 45 %12
GLUT4 Ol Fa i 847 1% & oo Gefu i THBLL 720
GLUT4 X 1 >~ A1) Hliai i M E lc 0 F A
AR LTS, A A RIS &0 R
BATL T AHlE il 7 (X2), darunavir §j4L
PCH FREICFRD 5N 7225, lopinavir B ALEE Tl
GLUT4 23 EA~D AT L 7z ifg 1k L T 7z,

WB: IRS1

IP : anti-IRS1

WB: anti-
phosphotyrosine

il ——

—

Potease inhibitor control
Insulin (100nM) -

Darunavir(30pM) Lopinavir(30uM)
- - - +

1 JOF 77—

Pretreatment (-)

Insulin
(100nM)

H2 ZJOr7

Darunavir (30uM)

—TRHEREICKDA VAU

TREZEICKLDA VAU VRHEDIRS U B

Lopinavir (30uM)

FEEDCLUTADBEDZE
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KIZSOCS1, SOCS3IDHEHBEDEILE T = A% »
70y MEB X ORI TR L 72, 3T3-L1#
fa 23815 % SOCS1, SOCS3 X, lopinavir, darunavir
WX ARILEOFE, > A VRSO HETEL
XD 0o 72 (K3), SOCS1, SOCS3MDIRS1 &
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F, IRS1 & DA I N Lo T2,

Feh A 2 b & 272 3T3-L1fife 2z 2 > o —

. lopinavir, ® L < (ddarunavir CRLEEL, £ >~ A
U #3053 % ICPTPIB DB OZ L T = 2 ¥

y7uay METHE L, PTPIB I lopinavir\

darunavir (2 X A R{ALERIC X0 HERLEE X HREE L
HOJHEEZRD, 7a77T tmiiwkﬂtf
MR, EAEOMILE b2, [ ¥ A VRO E

12X 5> TPTPIBDOFEIMOZALIIFAD - 72 (M4),

SRR = W72 A e Cld, a7 77—+
FHEZATIRST ) Y BRILOHIHI E vy 4 v 2 v ¥
T F MEED T L s i EH L, o7 a7
7 —YHEEOM THHIEIRIZEDH D Z EATRE
N7z, 7077 —EHEEROH VAV AEMEE LT
(X, polilBIZTOEYTHHHIV7OT T —EIZ&
HUIW A HEST 5 Z &2 5 DY, fiRed TG St
DEVERITH Y, HEDY 87T 5 707
T—EiEr o hvweE SRTwah, BEOHE
TIEA v A VRPEA~OBE S L., #EO/EH
HOMREEIRENT WD, A 0HET L7285 O &
TTUTF 7T —YHERIZLLE A A YO
HEDRFHATE L 2EWHALNLTHRWD, 7u7r7—+
miﬁﬁwiﬁ BRI CIRfM SN Twa (A v A
/ﬁi?fbr uib EN7pY i e huiﬁ(l/fb‘z.)lﬁﬁ) 5 /J{“ﬁ:

D.

o Bl

WB: SOCS1 |mw P
WB: SOCS3 | —— e
Potease inhibitor ~ control
Insulin (100nM) - +

Darunavir(30puM) Lopinavir(30puM)
+ +

M3 Z7O77—

insulin

PTP1B

Beta-actin

Control

M4 TJOF7—

Glucose

THEEICLDA VAU VRHEDSOCS DFIER

TREEEICLDA VAU VRHEOPTP1BDFHIBOZE L

Insulin

pllO
PI3K

].

pY

Protease
Inhibitor > t

PI(3,4,5)P3 g P1(4,5)P2
f / =

—

PTP1B

IRS-1/2

(P}

IR: insulin receptor

IRS: insulin receptor substrate

PI3K: phosphoinositide 3 kinase

PDK: 3-phosphoinositide dependent kinase
GLUT4: glucose transporter 4

PTP1B: protein

M5 JOF7—

tyrosine phosphatase 1B

THERCKDA VAU VY TF )UREDIHIE
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ERTFHREN, BRPHEHICBWTEREEINL SO T
7 —YIHEEDORIIE, HIVERSS FOEREL 57—
~tBbhd, 4%E37T0r 7 —EHERICLS
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ASEEE - 1 7 J95—CHEEEDin vitrotf%
R EE

RER—- FXFHRE AR BRER B
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ARETIE. MEEEZRESHE L. ZNEFIR UM iR ER DRIRZ
BrELTWVWD, IFEEMEHIV 20—254 JSU—ZBEL. ZOBROH
nk%mtoﬂAﬁgﬂTEOLﬂﬁémﬁﬁrﬁb MEZEERZEAULET-

20,0, N T-20MMEHIV DREZIHIT D EZFBALIC. BNU v I XMz
BHOHIVRABEERISCI4EK (X T D 14(F gpd 1 sBIEHD 10 EDZEREIC
RO THRESTINENEKDEEZER - SC34 Tt FaR= UiEh ofc. &
NSDOHBRZRevVICHTDINTF MEFP VF IZ X MORIEICIBA L. D
RTF REFRevEEZETIBDREITFITHEL., LETIY—D—DTHBD
CXCRAEEEEPRERAMDE NI EC, T, RIEKETRKARPD >/
F IS —URER| S FA S NI raltegravir Ot profile BMU TS T & %88
5hEUle. $%. CNHSDHBRZSSICHAL. MRAREFAERIDORREIC
‘e %.

A WEFEH s o 7B B Al enfuvirtide (T-20) & 35 45 ¢
i FEE LI PO £ L AH £ - WME o724 0777 —EHEAR. raltegravir LAFL
g AT ThI% & MBI K E CHERGEFRE A ICEA TV S

DL BRI e O A RRD mvﬁmfik%ﬁ®$%
ZBWwWTay Na— ViR RERLE L > T &, B
ﬁ&ﬁ%wxwm#¢mttmﬁfmwﬁmgf
2. HIVERGE 22w e &L 9 % %Q*A
ATEZILREVIHHWETITDNL LIk
totﬁbx%%tmv%@m%ﬁ%m%¢%’

elvitegravir |2 X A MPEIZ OV TH R L, £ Ok
BARERHOA L VAR IZOZITAZ L2 HINE T
5o BRI SEERORE, FOEEDOT AL
AL RS, BRIR T HERRIZ BT BT R LS

OO EEMMIE 21T 9. 72, 2OMfEZE L T
MHEFEZH O~ E LTCENREWIRL 9 53D

EoTBELT, BEMICO GBI SBOILETH 17 b HE T Fo A s

% s :

) e R Z OWEROME S DR E LTARIIZ B 28
BRI i SBEAERLEACAL O, BATH

K& Y S B, HIVIZE A4 OFHNZ6 L Ttk
PR H 7207 ThR K BEOFERNI G L ERE 0
BT 22D, HEXTSHICHEEE S5,
ZFoizd, INE TOEA, dinEREREHERC 7
077 —YHERORHBICEEE ST, HrLWIER

Fﬁauk%f(uf’?ﬁ‘rﬁﬁl éﬂf\ﬂéi},’, ﬁ‘dbéf_&f) Z
N HIH L TOMMREZEEDOHICHAITRETH 5.
RS g e LTI E Y A IV A DR A
MEtd A ENTE, 2D LIZESHBHOERIBTEIC

WX AN DRV ENN T WD,

AR, BAOIEA L I3E) T T — DAL
CCRS7T ¥ T=A N, BAEGHEH. 1777 —
PIHEFDPFFEEINTE TS, T, TNSHHH
HHIOBERIZ L) ER OB I L o 72 B
%’ﬁwfﬁ&ﬁ%ﬂ?if@%»x%%ﬁ?é@
LI EDHESNT WD, ARFZETIEAE Al A
U&ﬁhbwf%MV&%E%~@%éﬂélﬁ_

L THHZERzRETL2EEZONL,

ﬁ SrHE T ENRELE T d B B 20 4F B2 IS AT
BRI AV ASF 78— O E 1T
THR2VAE I E A2 o L 7zl G B E A T-

QMWﬁ“&*HTh%m%¢@4/777 +

FH2 Al elvitegravir P 12DV Ty PRO224EE 1L, X
7T RO HER OIS % 8lAa 7z,
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B. WF5E) ik

1) HMIFLE 7 AV A . MT-2 1 RPMI164055# % A v
THAE L 72, 293THlE. HeLa-CD4/p-galactosi-
dase (MAGI) #liff21E DMEM &5 # % /i [ L 72,
TANARXTTAI 10— Tdh%pNL4-3
EZOMBZEZ 203 THRICEETEALT
RS L 72,

2) By AW ARAE L RTF FEANE Fmoc 2 & o
TILHFEHR L7z 3 b a— VIZH W7 zal-
citabine |& Sigmafl: (St. Louis, MO) 72»5 A L
72

3) MWHEROEAL 7T AI FOER . Site
directed mutagenesis |3 Stratagene fL. D ¥ v b %
Wico 77 AI FOERTEI W% FH, &
E2FHLL,

4)  FHNEZ MRS | SRR IE MAGTA Y % H
U7z single round replication (233 A7 A )L A
WL LTHlE L7z,

5) UANVAHEERE HWOZEREAEFETL 714V A
DEEM 2 EREEIIEE EETICRE NS
p24 PUEL i TGS L 720 ETERY 2 #2 3LHE 1 com-
petitive HIV replication assay (CHRA) #% Hj\v»T
WET L 726

6) HIV L+t 7% —CXCR4DFEN © 1 T M3 2 i
2B 5 CXCR4FEHUTIH 7 10— U Hifk12G5 %
v CRGET L7z, #OEEER S L7 12G5 o &
P A b 7O =X =% — TR L7,

(fRIEE~DECRE)

i PERE T DA L BISENDIDH 2 &G 722 AT L4
WL LT LEBUETH Y. BRI EEMRR ER
BHRDOIEHRIZK A, FHe, b &0 T8 2
ZBICHHL TV ARV ORICEEBIIES e E X
SN . B NS L EBIZTRATR L
o W72 5B T > T,

C. WHERIR

1) 94 IR 0-2U354T5U—DER
INFTHRTHESNTWE ELMMUER%E
pNL4-3[ZEA L7 T-20 i EEEHIVI 4 7T ) —
PAEE L 720 pNLA3ICHFAET AL =— 744 M
(3 & 1% Nhel-BamHI Wi (1215 bp, gpl20 V47
W5 gpdl DML domaink &) 2 O—= >
7 L7-pSLgpdIWT Z1EH L 72, ZHIZH L Tsite
directed mutagenesis # 17\, LR % ¢ % Nhel-
BamHI W F % pNL4-3 1283 2 & THHOER % 4
ToHru—CERERE L, T20% 8L T 5

WK 5 2l S L7z A )V A TEMBEICED 5
% 1.33S. V38A. N43D, NI126K, SI38A% HT 5%
TANAZ U= R L, STh6DT 4V R
36FEHDT I VERADBLUGD2oD % 4 T4k

L7

2) D36GhFE
NL4-31dgpdl D36 HFB DT I /EEADTH 5181
EALDERRDERIIGCTH D, TOFEVHT-2012
X BRI 52 A L E AL
105 AR BE IR MEAT % o T W72, NL4-3Id b L b &
T-20123F LAY 10RO A/ L TBY . RS
BERR O R Z PEM G I2IED36GOEREZHEAL /2
pNLA3 L DA E L T b L EZ b,

3) EXIRZH
KUIRLZZE I IZT-20fHEERIET-2012xF LT
1015 L EDTittE# 5L 720 N43DIEdH - & b itk
N L7275, D36GAFAE FCldZ Ot EE LB 12
T L. BFICNBKIZBWTIZIZEASTHELLT
Whprol, SO EIFT20fHEZICBWVT
N43K V%W & & —3§ 5, ZDN4A3K I3 in vitro
B ETCRB SNERTHY), BRMIZIZI6E
HO7 I VEEASDICERL BB TETHMEICR S
tEZHLNT,

4) EREE

D36GEREAT D7 A )V A TR L
TW/z, FFIIN43DIEMT-2 212 B v THE B REATET
HERID 2% LT T, syneytium JERE b 1T & A X7
G BE DM 2 T ASERO b7z, BIREW T &2
GenBank (2B S LTV 5 T-200 4~ A )V A 1213,
Q41 & LA41ZHY 3 5 E A7 12 FH 3 5 silent mutation
MEASN TV, COFMLIdepdl &I — FF 572
\F T 7% < HIVIE R F- 3 BN 1 TH % Rev A &
4 % RNAJLYI, Rev responding element (RRE) % %
HHOETI—-FLTBD, Q41 L L441ZZDRRED
2 KK 1E T d % stem loop HIIZAHAFIZEA STW
2o INHDOERZINEERNEAINIZT T A I
NICEATEEIZEAED Y LIV AIZB W THEELE
HYE L72. 2 Dstem loop D% e M & B )1 51
CEHE LHEE L7 2Ah, 2OREREHEBEIZIED
RN (K1),

5) T-20MM4EEZFIA L CRSEERORMR
FRRO L) IR THRE SN TS ERMHER
% pNL4-3 |38 A L7 T-20f L EHIVI 4 75
—ZMER L, ZOWIREME L TE2E T H, gpdl
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C-HR FHIRIZE A SN 5 2 RZAFS138A 1, | RER
ANE A BN 72 N-HRFEH I LTSRS LA S
HIEERHM L, T2 &S5, CCHRHEEDT-
20122 D S138AZ A L 72T-20 (T-20,,,,) (ET-20
Mty 4V ZADEREZIHFIL D) 2O TE Wb E
Zy RTF FEEH LT, T20,,, (3 T-20M 25,
Bl 2 1T V3BARNAID, ZHTH 7 A VAR 2 A
RIHIV & R ICFHE L7z, S138A% 7 5 = Cld%

M7 3 /7 ER18FEFHICEI L C M L7225, &mw
EME MR TE- L DIZSI38A £ SI38M 7T TH -
%o

ZDT-20,,, HEDLHIZL THPEHIVIZS #)R
%R LT\ 4 9 % circular dichrosim (CD) 2 T#MT
L72&Z A, R LZN-HRIZHT B EES OB
ThHhiHIEDPHH Lz, ZOCDDFRES & HTHIV A
Bz X <CHE L,

&1
Drug susceptibility” and viral replication” of HIV-1 clones with primary mutations or synonymous mutations
. ECso” (uM)
Mutation(s) ddc T-20 p24 (%)
WT? 0.51 £0.089 0.021 £0.0093 100
D36G 0.66 £0.22 (1.3)° 0.0026 £0.0012 (0.1) 95+15
Primary mutations
V38A 0.65 £0.12 (1.3) >1.0 (>48) 33+1.7
Q40H 0.47 £0.11 (0.9) 0.21 +0.087 (10) 31+11
N43D 0.48 +0.13 (0.9) > 1.0 (> 48) <2
N43Ksan 0.22 £0.005 (0.4) 0.28 £0.024 (13) 21+11
N43Kaq 0.32 +0.009 (0.6) 0.11 £0.019 (5.4) 3016
L45M 0.68 £0.12 (1.3) 0.27 £0.11 (13) 54+08
Q40H/L45M 0.37+0.2(0.7) > 1.0 (> 48) 77+3.7
Synonymous mutations
Qcac39Qcan 0.62 +£0.077 (1.2) 0.015 £ 0.006 (0.7) 115+ 16
Qeact1Qean 0.58 +0.13 (1.1) 0.054 +0.011 (2.6) 192453
Luua44Leug 0.62 +0.089 (1.2) 0.030 +0.018 (1.5) 191 +34
Luuc44Luua 0.64 £0.18 (1.3) 0.014 £0.0026 (0.7) 59+1.7
N43D series
N43D/ 0.48 £0.13 (0.9) > 1.0 (> 48) <2
N43D/L44Lcy6 0.35 £0.050 (0.7) > 1.0 (> 48) <2
Q39Qcax/N43D 0.34 +0.17 (0.7) >1.0 (> 48) <2
Q41Qcaa/N43D 0.62 £0.097 (1.2) >1.0 (>48) <2
D36G/N43D 0.56 £0.18 (1.1) 0.13 £0.056 (6.1) 81+10
D36G/N43D/L44Lcyg 0.63+0.19 (1.2) 0.10 + 0.045 (4.9) 103 + 34
D36G/Q39Qcas/N43D 0.76 £0.12 (1.5) 0.14 £0.057 (6.8) 59+23
D36G/Q41Qcaa/N43D 0.74 £0.14 (1.5) 0.14 £0.066 (6.8) 67£16
N43K series
N43K a4 0.22 +0.005 (0.4) 0.28 +£0.024 (13) 21+11
N43Kpnd 0.32 £0.009 (0.6) 0.11 £0.019 (5.4) 30+16
N43K san/L44L o6 0.64 £0.087 (1.3) 0.22 £0.082 (11) 76 18
N43Ksac/L44Lcug 0.59+£0.10 (1.2) 0.12 £0.055 (5.9) 37+15
D36G/N43K apn 0.61 £0.086 (1.2) 0.0069 £ 0.0004 (0.3) 26+ 18
D36G/N43Kaac 0.60 £ 0.078 (1.2) 0.0087 £ 0.0008 (0.4) 27+12
D36G/N43K 4pn/L44cyc 0.28 £0.14 (0.6) 0.0057 £0.0016 (0.3) 96 + 19
D36G/N43Kaac/L44Lcyc 0.69 +£0.14 (1.4) 0.0069 +0.0003 (0.3) 53+8.1

“ Antiviral activity was determined by the MAGI assay. The data shown are mean values and standard deviations obtained from the results
of at least three independent experiments.

b Viral replication was determined by p24 ELISA. The data shown are mean values and standard deviations obtained from the results of at
least three independent experiments. Absolute p24 value for HIV-1WT was 1.8 + 0.2 ng/ml

€50% effective concentration was determined with the MAGI assay (Nameki et al., 2005).

4 HIV-1n145 was used as a wild type virus.

¢Fold change in ECs, of the gp41 recombinant molecular clone compared with that of HIV-1r.

7 Also described in the primary mutations section of Table 1.

#Only insufficient replication of HIV-1y43p in MT-2 cells was observed. However, we could determine initial titer of the HIV-1y43p
obtained from freshly transfected 293T cells in the MAGI cells, since the MAGI assay only detects first round of viral infection up to Tat
expression. Therefore, it may be ideal for determination of accurate inhibitory effect compared to other assays that allow multiple
replications.
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[FAR LS C34MHEY A VA TR S N/-NI2OK R %
C34(Z A (C34, ) LTZORREPMRILZA
C34 120 LTHTOMIMMIZZR S C34 T 1
HIV-1, o PEREEEIITO Yy 7 TESHZ
LR RM L7z ZOMWMET AV AT % 5 K18
b CDEATRR E L CHBL T, ZThonl
M5 T-20, & C34,  AZBITHHHIVAIRORIHIE
INLERZHT LT F FON-HRNDFEE D
WmcTasrEILNL,

6) T-20, ., [cHd Bt

T-20,,,, (FEFAER B X O T-201i P HIV I & &R
ZRTAS, HIVIZE HIICEREZEA LML E X5
LER LI, HIV-1, EHIV-L, o AR T, i
PE5E % dose escalating i TIT 272, £ H 5 DFFE
ToH-> TORMVEREZEDOEEIZ X o THMEHIV %55
HY LI EDWRETH 572, HIV-1 & HVIZHE,
IE COIIN-HRIZIBINZERDSE A S, I PEREAR
REFA LD, WSHERETHER L2, &M
L44M & C-HR D NI126K A% A 41, 1001552 O &
B % S8 15 L 72,
—JTHIV-1 W56, (FLOIZC-HR
FIBIZEI3TK AR A S AL, TR A 105 FERE -5
L7:0 2Dk, L33S, 169L, A%EM S, 20054
FE DT 14 % 545 L7,
INLDOMHUEREDH L, BINELIOLIZZ N F
THED L WHFHTERTH > 72,

7) EREE

FROERRIIRTF FICER»EA S L7
B, BREMHIVIC LEERZEALLGEED LD
e BALD R Z B 2 E AT L7z S1381XIE ALY
TCAIZE>Ta—FENTHEH, BELLTWVIE
EEBETRERINDH) LT I JBHER, A, L. P, T,

WIZE L CE DGt 2 fat L7z, SI38PE AT 5
HIVIZIZE AL o lzds, oY 4 VAT
(. WT > S138A > S138T > S138L > S138W DJIEFH T
RAEDEN T 7z, T20123F 3 B MHEE & &bt
TSIBAZHEETLIENIANVAIZES>TE ok
LEHH LML THL Z ERE N (K1),

8) 4 FJ>—tBEERelvitegravir DMEER

e & DS AR (e b o 12 BA v 7 7 5
— Y RHE Al elvitegravir | £ AE K [E T Gilead Science 1
PIHIEOGHIE LT, 7/ 7+, T4 MY
TEECDERITH DY VNYIZIMA 35RO
RIGERE A IZ D TW D, Fok D% in vitro Tk
L 7z elvitegravir BLEM AR & TR T TIZHRE S
TV 5% in vivoZZ 5% % raltegravir il P28 52 O H BRI
EREL7Z, IhbDEROLBAIHEERITA T
25 — D flexible loop & XN 2 FHI% 148 F H &
ISSEHOLERDPFEFRICHMH I N Z LD, 2D
TR A3 ) —CTh 5 Z LTSz,

9) BEEAEFIRALLERTF RRSEERIDRR
INFTHMHEEINTVE EZ@MEHER T TIC
gpdl FHBOZEH L L3 7 3/ BEEHI 2o £ v
AP LR T A ETHERBI bR TET
W5, T20 P AV AT AREIEHFE D FH L
bOTRE Lo, FOOFKAZ, EBHT I/
EECH) % b ORTF FE L TR EDED - 72
C34|\ZEH LT, AR ~7F FAIE 2 A7z,
TP, AN v s AR ESESL 2 ETIERD L
WHZENKED 7 IV — TP HE L TWiz28,
BT I BANOEWRPLETH -7, C3413D
EHEKRBHICZLWI Eb, A IGSICHEAN
TIJEETHLMET I /BT I e
FACRLE S5 L) REHREITV, BEWICEHEM

o H00um,

0 20 40 60 80 100 120
Infectivity (%)

Microscopic images of the MAGI cells infected with
S138 substituted HIV-1s (A to E), are shown. MAGI

A 1 ; cells in a 12 well plate were infected with (A)
Y MR HIV-1,, B) HIV-1, . (C) HIV-1__ . (D) HIV-1__

'“ ph ‘. . and (E) HIV-1_ at 200 BFU. After 72 h cultivation,
2% the cells were fixed and stained with X-Gal as

L described in the Experimental procedure section. (F)

1005 Percentage of p24 antigen normalized infectivity of

S138 substituted HIV-1s compared with that of HIV-
1, are shown. HIV-1 clones were obtained from
freshly transfected 293T cells and determined amount
of p24 antigen by a commercially available ELISA kit
and infectivity by the MAGI assay. Infectivity (%)
was normalized by amount of p24 antigen. Data repre-
sent means =& error bars obtained from 4 independent
experiments. Asterisk indicates significant decrease in
the infectivity by Bonferroni multiple comparison test
(p<0.05).

1 SI138ICTBEZERZEET DDAV ADREARM
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127 T-20 162 i
¥
T-20 YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWE 1'21 =
abcdefgabocde fgabcdefgabecdefgaboecde fgabecde fgabed : :
C34 WMEWDREINNYTSLIHSLIEESQNQQEKNEQELL 1 i
* r 1T 1 r 1,1 1 i !
SC34EK WZ@WDRIﬁIEI;ZYTKTIE@LIK%SQEQQEKNEKELK : Ki+4
SC34 W.ZEWDRKIEEYTKKIE\’KLIEESQEQQEKNEKELK . I.(i+4
X2
*x2
Susceptibility of SC34-selected mutation-introduced env-recombinant viruses to fusion inhibitors*
EC50 (I’)M)
Mutation(s) ddC T-20 C34 SC34 SC34EK
HIV-Ty143" 430 £ 121 20+3 33+0.6 1.4+0.3 0.7+0.4
Selection with SC34
gp4l
A30V 213 +40(0.5) 6.4+22(0.3) 72+1.6(2.2) 0.5+0.2(0.4) 0.8+£0.2(1.1)
D36G 392 +93(0.9) 1.0 £ 0.1 (0.05) 8.1£3.4(2.5) 0.6+0.2(0.4) 0.7+0.2(1.0)
37K 287 + 92 (0.7) 2453 £873 (123) 23 +3(7.0) 4.9+0.6(3.5) 1.0+0.2(1.4)
37T 289 =30 (0.7) 166 = 40 (8.3) 20+ 5 (6.1) 23+0.8(1.6) 0.5+0.1(0.7)
R46K 572+ 162 (1.3) ND 1.3+0.4(0.4) 0.6 +0.1(0.4) 1.9+0.2(2.7)
Q52R 415+29(1.0) ND 2.9+0.8(0.9) 1.6 £0.5(1.1) 1.5+0.22.1)
Q56R 300+ 58 (0.7) ND 28 +6(8.5) 4.1+1.0(2.9) 1.0+£0.2(1.4)
N126K 256 + 18 (0.6) 27+5(1.4) 8.0+£29(24) 1.3+0.4(0.9) 0.4 +0.1(0.6)
S138A 210+ 64 (0.5) ND 4.0+0.8(1.2) 23+0.8(1.6) 0.8+0.2(1.1)
EI5IK 277 + 16 (0.6) ND 2340.6(0.7) 1.140.02 (0.8) 1.4+ 0.4 (2.0)
K154N 529 £ 160 (1.2) ND 2.1+ 1.7(0.6) 1.4 +0.5(1.0) 0.4+0.2(0.6)
N163D 348 £33 (0.8) ND 0.5+0.1(0.2) 2.5+0.8(1.8) 0.9+0.7(1.3)
L2041 226 + 12 (0.5) 13£4(0.7) 3.9£0.1(1.2) 1.5£0.3(1.1) 0.6 0.1 (0.9)
L210F 556+ 162 (1.3) ND 4.1+£1.7(1.2) 0.6+0.1(0.4) 0.4 +0.04 (0.6)
SC34(P-122)gp41° 329 +33(0.8) 1,727 + 255 (86) 24 +4(7.3) 2,189+ 287 (1,564) 23 +1(33)
gpl20
SC34(P-122)gp120¢ 339+95(0.8) 45+£2(2.3) 0.8+0.3(0.2) 0.2 +0.03 (0.1) 0.2 +0.05(0.3)
gpl60
SC34(P122)gpl160° 542 £ 68 (1.3) >5,000 (>250) >1,000 (>303) 2,827 +439(2,019) 33+4(47)
Selection with SC34EK
gp41
D36G 392+93(0.9) 1.0+ 0.1 (0.05) 8.1+£34(25) 0.6 0.2 (0.4) 0.7+0.2 (1.0)
Q41R 259419 (0.6) ND 125+ 50 (38) 53+0.4(3.8) 23+0.6(3.3)
N43K 220+5.0 (0.5) 278 +24 (14) 180 + 54 (55) 2.7+0.6(1.9) 23+0.8(3.3)
A96D 255413 (0.6) >1,000 (>50) 12+1(3.6) 28+1.2(2.0) 4.4 +0.9(6.3)
NI126K 256+ 18 (0.6) 27+5(1.4) 8.0+2.9(2.4) 1.3+0.4(0.9) 0.4+0.1(0.6)
H132Y 394 + 83 (0.9) 363+ 70 (18) 3.6+1.4(1.1) 27+£1.3(1.9) 3.4+044.9)
EI51K 277+ 16 (0.6) ND 23+0.6(0.7) 1.1+0.02 (0.8) 1.4+04 (2.0
V1821 686 + 181 (1.6) 26+ 8(1.3) 45+1.2(1.4) 1.3+£0.3(0.9) 0.7+0.2(1.0)
P203S ND ND ND ND ND
L2041 226 + 12 (0.5) 13+4(0.7) 3.9+0.1(1.2) 1.5+£03 (1.1 0.6 +0.1(0.9)
P203S/L2041 646 + 208 (1.5) 23+5(1.2) 35+0.1(1.1) 1.6+£0.2 (1.1) 1.5+£0.2(2.1)
S241F 420+ 75 (1.0) 20+3(1.0) 63+02(1.9) 1.6+ 0.3 (1.1) 0.6 +0.1(0.9)
H258Q 381 +25(0.9) 54+19(2.7) 13+3(3.9) 1.8+0.4(1.3) 0.7+0.4(1.0)
A312T ND ND ND ND ND
H258Q/A312T 633 + 140 (1.5) 28+5(1.4) 6.0+0.7(1.8) 1.3+0.2(0.9) 0.7+0.2 (1.0)
SC34EK(P-120)gp4l’ 536+ 20 (1.2) 11238 (5.6) 70+9 (21) 20+ 1 (14) 75+ 8(107)
gpl20
SC34EK(P-120)gp120% 399 + 85 (0.9) 70+ 16 (3.5) 1.4+0.4(04) 0.2+0.03 (0.1) 0.3+0.1(0.4)
gpl60
SC34EK(P-120)gp160” 344 +42 (0.8) 435 + 139 (22) 378 133 (115) 52+0.5(3.7) 72+ 18 (103)

“ Anti-HIV activity was determined using MAGI assay.

Data is shown as means and standard deviations obtained from at least three independent experiments, and resistance (n-fold of the ECsg) of
recombinant viruses, compared to that of parental HIV-1x4.3, is shown in parentheses. ND, not determined.

b HIV-1n143 was used as wild-type virus.

¢ HIV-1sc3ap-1220p41 cOntains D36G/137K/R46K/Q52R/QS56R/N126K/SI38A/E1S51K/K154N/N163D/L2041/L210F mutations in gp41-coding
region.

IHIV-1 scaap-122)gp120 contains K107Q/S134N/S136G/F147L mutations in gpl20-coding region..

¢ HIV-1sc34p-122)p160 contains K107Q/S134N/S136G/F147L and
D36G/137K/R46K/Q52R/Q56R/N126K/S138A/E1S51K/K154N/N163D/L2041/L210F mutations in gp120- and gp41-coding regions,
respectively.

" HIV-1sc34exp-120p41 CONtains D36G/Q41R/N43K/A96D/N126K/H132Y/V1821/P203S/L.2041/S241F/H258Q/A312T mutations in
gp41-coding region.

£ HIV-1scasekp-120)gp120 contains V37A/V59/ST100K/S115N/R138S/D139N/A310T mutations in gpl120-coding region.

" HIV-1scaaekp-120p160 cONtains V37A/VS91/S100K/S115N/R138S/D139N/A310T and
D36G/Q41R/N43K/A96D/N126K/H132Y/V1821/P203S/L2041/S241F/H258Q/A3 12T mutations in gp120- and gp41-coding regions,
respectively.
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p24 amounts (%6 of control)

p24 amounts (Y% of control)

Inhibitory effects of the peptides onp24 production frompersistent |y HIV-1-infected PMI-CCR5 ce !l |s. PMI~CCR5 cel Is persistently infected with HIV=1;;;5 or HIV=Tgs-t.
(PM1-CCR5/111B or PM1-CCR5/Ba-L cel s, respectively) were washed and resuspended at 4 x 10* cel ls/ml with the peptides (black bars: 10 uM: white bars: 1 pM), APVasa
positive control or AMD3100, TAK-779 or medium alone (control) as negative controls. After 48h, the amounts of viral p24 in the culture supernatants were measured. The
results are expressed as the percentages of p24 relative to that of the control. The data represent the means +SD of three independent exper iments.

X3

x3

Peptide effect on infectivity of HIV-1p,.,

% of non-treated control

Compound Infectivity p24 Infectivity/p24
Reviaso 74 +11 119 =16 0.62
Revsys0-AsC 24 £+ 1 67 + 8 0.36

Rex; ) 121 +43 93 +24 1.3
Rex;,;-PTD 74 £30 82 15 0.97
RSG-P2G4 72 +£32 92 + 5 0.78

Infectivity and amount of p24 in the supernatant of PM1-CCRS5/Ba-L cells exposed to peptides (10 uM) were determined by the

MAGI assay and a commercially available p24 kit, respectively. Each value was normalized by that of simultaneously performed

non-treated control as 100 %. Data represent the means + SD of three independent experiments.
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