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Abstract: The anti-HIV-1 research history of ribosome inactivating proteins (RIPs) can be traced back to McGrath’s
work in 1989. They are important representatives, which guide further research, of natural anti-HIV products or leading
compounds . The enzymatic activities and anti-HIV-1 actions of RIPs were introduced initially in this paper, followed by a
detailed discussion about the potential anti-HIV-1 mechanisms. The discussion mainly focuses on the relationships with an-
ti-HIV-1 enzymatic activities, induction of apoptosis of HIV-1 infected cells and responding cell signaling, the production
of reactive oxygen species, the HIV-1 integrase inhibition effect. The anti-HIV-1 structure-functional relationship of RIPs
and the structural modifications were also covered. Systemic and intensive studies of RIPs’ antiviral actions will increase
their possibility as clinical anti-HIV/AIDS agents.
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PR BER 7 AN WARECE i, 3R
SCETFRCIR BT AT B A AR . R, FR
FEINIZ MR HIV/AIDS TR . 2 W IR y7 By Bl A
ISR o 2006 4 2 A E 5B & AT R
PR AR B R 2 (2006—2020 4F ) 4%
U R B I R S RAL YR B IR VR 16
ANERLIZ —, WK ERH R EE D ZE,

HE AR K 3% 8 11 ( ribosome  inactivating pro-
teins, RIPs) s&2— R ZAETFHEY S MAEY+,
REZAE F T A% S A2 A I A W A 40 ) 285 1 ol
BB RIR R . MR IKEE 09 20 BRI BT, RIPs
WHE AW T BN RREE; [ B 0EE, h—4%
BN T 7Y RIP A IREE FI— A% HLA AR 200 M 1 IR 8%
Wt TR BTE AL, RIPs HA S BUEE . $T
o5 BE FIBL IG5 2 I LE )2 RN 252406 P . RIPs ©
PERIVE S e 5 R s sk, I IR 3R 97 2% 1 i
( Wang, 2000; Aron et al, 1980; Lam et al, 2001; Lee-
Huang et al, 1995; Schnell et al, 2003; Shih et al,
2001 ; Ussery et al,1977; Wang et al, 1998; Waurzyniak
et al, 1997; Zheng et al, 1995 ). RIPs $it HIV i 1 1
R — T8 T AR S 1

4B KRBT 30 B HA HT HIV W PERY RIPs.
RIPs DAFLAIARR (B0 22 16 MR T RIRIE B W 7St
HIV 23058 h— BB R R 1), 2B IR
AP HIV IEVER) RIPs 4T TR RGN, 7RI
VIHHUREEALE] . MO R | 38 R 25 F 8 1 A ek LA
RAVR S S M A i 3~ 3 W 35y T AR T —
FI A Wang et al, 2002, 2003, 2004 ; Wang, 2005 ).
M 20 tHh2E 90 FRPIHTFLR 24, TEEZK ARFI¥
B4 ZEE HARRRE ISR b R B R A
TREZHESHH LR, ROTEF B EA
Pt HIV-1 &P RIPs, KAEM H 1 ( trichosanthin,
TCS) MIPL HIV-1 W& . HLH] . FROE R A 45
TR TR GEI I, KR T —RINEARE
o ARICKLEEEH 10 ZHEMBIRE R, X RIPs
FIBT HIV-1 VERT . HIL . R340 38 DA R I 2 1
FEEA TR TR £ 38 o
1 RIPs B9BEEE M
1.1 RNA N - ¥EHEEE MY

RIPs 1Y) RNA N — 1l 1 P2 48 RIPs 1R H

W) 28S tRNA S5 A% A 23S RNA b= FE R
SF Y sarin / ricin 45 4 380( S /R E5 M 350 ), 430 59 1)

4324 12 619 HiIREES 5% N-C BEH#E . S/R 45
FB EAT R ZE R S5 1), o 28y 6—7 B
XPARL, FROIET 14 4> BEOR ST Y & & 08 A% 17
MRZH A, PN AL A R B9 GAGA J¥ %1 ( Wang,
2000 ). BREEEE T (ricin) A HERE/KAEH 35
FUIRL . 5 S/R 4504 38 51 M ) A 55 A AR A Y
iz, VLM S/R S5 IRA Bk HL A5 T RE B ricin A 4if
L K A A B ) R 45 H 1R B (Endo et
al, 1988); fH RIPs IIfF7EH Y BUF: e, K
g3 1 8 RIPs HA BT YR =05 1 11 AU RIPs
W BEREPE HAE T 3h P A A4, PAP BEAE
THIY . AN . B DA R 55 Bk v 45 3 W 0 A2 B
o ricin A B RAEF T FL Y 5 e AL IR,
HIARBE A )RR I FF 1R AR BER R 3G . 5 RIPs
FASS G IR I DR SFPE T BB 5 RIPs IR
SRR —EM KR ricin A BERENEZE & RUF b
{RZE [ L9 Al L10e; 1M PAP WIBE SRR (1
L3 454, L3 TEAS[RIR R Ao A2 1A i 2 i B R ST 1)
( Wang, 2000 ).
1.2 SBE&H: BE/ SEHETHEEEMEMEE

4

RIPs S WI WAy HAE T TAZBEIK RNA . T4
M, ANMIBGZE & B RIPs B T % — Mo AE H T 4% 0%
& S/R 4 IRAN, — 28 RIPs X 2 REAF IR, W
DNA. tRNA. poly (A ) ZF A4 JI AR 05 % 4
( Peumans et al, 2001 ). KIET Saponaria officinalis
) T 4 RIPs 1Y Saporin-L1 B8 (i 22 4% 11 IR IK
I 2 BRI RS, 33X S0 A 1T R IS 1 (0 95 K DNA .
tRNA . poly (A) PAFRIHELFEM i EE (tobacco mosa-
ic virus, TMV ) RNA ( Barbieri et al, 1997 ). B& T
NIRRT SESN , RIPs WLREN 25 ELAZ AR W A A A )
) S IR BR I o ricin A AZbFE FRAZHE A T8 G4323 M
S/R X iE7% (Endo et al, 1987), F4 PAP ffi K
% ¥F B rRNA 2K 2 5 BE 7% ( Rajamohan et al,
1999a ), i Hudak et al ( 2000) $RZi&%HF4: % PAP i
REAS {7 G0 Do 2L 2T 40 B A8 R LA % R A 4 I 2%
4323 il G B2

B IE, RIPs & 7] B8 B4 DNA Wi, RNA
i, 5-AMP WERRTREE . RN VNG YE . &A1)
I A E PR A, R 20 TGS ok S il 3 2 (A I AN
AEHE B V5 Y« 9 7] BE( Chen et al, 1996; Hu & Liu,
1994; Wang,2000; Li et al, 1991 ),
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2 EBF&H HIV-1 &R RIPs

FArIRG Xt 57 FORIEF 7 B 17 Fhm EEY
RIPs HATHT HIV-1 GRS R RS 4
1 (trichobitacin ). M T FEMEE HIEV | M I FE
BEAE 06 VI 1 35 U ] HIV-1 15519 C8166 HY 4
Mops; B, 22)K5ER . 2R FEAE . ¥
JNF/NTFEEF . THIRAR 2., I8 T8 1 K alifb Al
S —ERIHIER (SIFE 10—50 Z [ ); ML
YR IRE IR (W RIERER . R A%
THEE . PSR 15 ) A B 4H Hiv-1 &
TRE R, AR 3E— 2P alifb o 85 0 i o3 J 3 2k T3
PE, XA SRSl G I A R 2 . R IRAEANS
VR85 16 PR 2 45 K Zheng, 1997 Zheng et al,
1998, 1999, 2000 ). 7 ¥ JK ¥ #E 1 ( momorcharin,
MMC) ', HA o-MMC BA L HIV-1 36, T p-
MMC Fl y-MMC A & A HT HIV-1 &Y ( Zheng
et al, 1999 ). RIPs XJ 181k HIV-1 4% 4 i v i) 9
R A ( Zheng et al, 1999, 2000 ). LA I
gERRW], HAEEA AR IETEYE (ribosome in-
activating activity, RI) Y RIPs 5 — & it HIV-1
YER, oo9RA HAbt HIV-1 FEFEIALEI S5, RIPs
P HIV-1 B T S e 145 52 1 A 7 00 sl 8 3 ok e
U2 R A B T A DU BEAE T

FEE & BLEAT P HIV-1 /9 RIPs 1, B Eid$R
K RIPs Ab, 30 A0 45 1% #E AR B0 B 2R 1 TAP29.
W N TPUE 2 5 11 MAP30. SFRRTEHE T ( Bryo-
din ). EWFTREPUR B E T PAP. Z2EHMHT HIV
B GAP31, VUKFEANHLHIV & H 30 #7132, 1
Gh, G INBELE Lyophyllum shimeji fF A EEHUHY
Lyophyllin ( 20 kDa ) 1 LAP ( 14 kDa ). M B %
Hypsizigus marmoreus ! Flammulina velutipes 8F 14
HH3EECAY Hypsin (20 kDa ) 1 Velutin ( 13.8 kDa ).
MHE" NS Panax ginseng 1532 2 ) Panaxa-
gin. \PEVEZS Panax quinquefolium H H 2 UK
Quinqueginsin % ( Zheng & Ben, 1997; Wang et al,
2004 ).

3 RIPs 1 HIV-1 ¥ &I AR

3.1 RIPs it HIV-1 &S EEHE
ZHFFEINHN RIPs BT HIV-1 16 1E R IGPE, BR

RNA-N HEFHEEEA X, N THIE RLIGHE S BT

HIV-1 ERZBIR R, FATELEA TR AR

T HAANRRE RIIEWRN— R TCS KK,
5T TCS L HIV-1 fEHIRROC R . TCS 23K E AR
2% 20 2 70 AR L B 245 W B 2 1) )R Ak
259, FEFREIG IR 8 iz 8 5177 ( Wang,
2000 ), TCS 25— A M BAHT HIV-1 1
i RIPs ( McGrath et al, 1989). [ /11 #AllfARIER,
TCS *f AIDS 1 ARC ( AIDS-related complex ) & #
YHA W FI7R, WiE T p24 BrIEKFREAR,
CDA* T BRI (Kahn et al, 1994 ). TCS ¥t
HIV-1 YERI Z LB 5 | 2 T BF2= A0 RIps 22105
PIo&H

FATHM T TCS M9 RIIEMEH L . PP E % |
I C - RuidE RNV RARR RSN HIV-1 1M,
HEEREW, TCS BIPT HIV-1 5 RI I B A
TCS $TL HIV-1 {GPES RI WG 2 BEAT T R
ORI T B3R 30.30%—50.00% ( TCSc, .
TCScy P TCS¢14 55 C - R ZRAEM ) B, BT HIV-1 1E
PEH TR E] 20.83%—71.43%; 24 RI I6 1% T ¢ 5
0.63% M (TCSpime, WEHEHOZRAEM), JHA—
SEMPT HIV-1 36 P H2Y4 R WG TR 0.06%
(TCSg160a/p150n > 1 PEHOZRARM ) B, JL-F k2
Pr HIV-1 W M RIOTE MR L E 0.03 %
(TCSy( 120 123)> T HEHLO AR ) B TCS, W5E4:
R T BT HIV-1 WM. 2R, AR, RITE
BT P BIANE ZEAE R TCS 9,0 T TCSkppro H4
FIR XA TSR SR 2 T 3 TCS 9 AMIAL
., SAIHE TCS € AR uiHG M 19 > 24 KL 1R 2 Ak
KDEL 555 k. 5 RER TCS #HEL, XPANZEARK RI
IR R B TR, mht HIV-1 3P0
WE T, o H TCS BBt HIV-1 1E R 78 5 B
RI ¥ P 2 A0 i A AL H1 ( Wang et al, 2002, 2003,
2004 ; Wang, 2005 )-

PAP MHT HIV-1 35 0 AT 55 A AR 1T il 1
PEI5S HIV-1 RNA BiRERSAE A G, PAP /& MR
Rt ASHAE 7 5% DN R ol it e 23 25 44k 1Y S BE RIPs (30
kDa). PAP HAT 1EHIaI Y FFE YR 2 1G1, B4G
BHEKTAR W (poliovirus ). HEEIEIZINEE (her-
pes simplex virus, HSV ). ¥t /& %5 # ( influenza
virus ). ELAHBEEEE ( cytomegalovirus, CMV )., TMV
PIJ HIV-1. PAP REfE{# HIV-1 RNA. TMV RNA
Jid 2 BRSNSy | TR BT HIV-1 6 PERY ricin A, TR
AEAH HIV-1 B LRSS ( Rajamohan et al, 1999b ).
HE— LR R W, PAP BEUEH L 45 A R A T
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elFiso4G il elF4G MM RNA, FI R T
it 15 175 95 B RNA JBIERS ( Wang et al, 2006 )o
Ji—J7 W, SRR RS A IR RS RR S I B M 1A
HIV-1 18 P8 J% 40 B 19 98 1= ( Hirasawa et al,
2000 ). FRATFFR B LI, TCS HHE LA &KL
N AR B2 A9 HIV-1 RNA B 25 % 12 0% ( Wang,
2005 ). HIV-1 #EAZHMLE LA A C RNA ARG AR
XWEE DNA, AEREGHE FMB AR E, &5
AR, S hiEE RNA FER BT BB i 9
BEORL, AERXNAETE AR, AR A A S A
B2 (fU%5 ssRNA. RNA: DNA. dsDNA ) PFPIE
X, HARGAAEERM S/R M R s hRE
B RIPs FriR B RAEAS 2 — L 0F 58, R TTIHFA
EFTH RIPs #8G BT HIV-1 fEH], & ok B4l i il 15
PEIFARRE 2R RIPs BIHL HIV-1 {&1E ( Zheng et
al, 1998 ),
3.2 RIPs it HIV-1 &5 BEAMAT

MARNIEBR HIV 12 PR GY 20 L & HIV/AIDS i
A SCHERIMERT,  H BTG IR 250697 A B BRI
PR BE, X HIV 12 M e 40 i & A B8 1R
TR HIV/AIDS. Wb, FHRBEEMESSIRN
HIV 12 ML 4 e R T A 2590 T BB A2 YA YT HIV e
M B AR T

FATTE N B HANAHEAE TR A 7 TR TCS BT
HIV-1 MU AT i R G s F o8 . EHEAEF, 248
TCS EIEAE A T skl (AR ); [F#
YER, 248 TCS X e e s F A e . AT
PYSEE A5 R W], TCS AREFHIKT gp120 F1 CD4 HYAH
HAEH, ABEME gpdl M mhA DhRE, 7N AE BT
HIV-1 #EATE EQM, RSN HIV-1 4L A0 5% 5
fitg (RT) V&M AMHAER, X HIV-1 %5 8 6L
T EEZRERBAK (0] 2 B 5E
YRR IR A R ER ) ( Wang, 2005 ). 125
ik, M TCS X HIV-1 B 3EAE AR s ok B,
A BEAR U LB TCS OPUR R 16 1k o

TEREEVE R 5, FROTABL TCS fet i 3R
HIV-1 B A =0 TCS (12.5 pg/ml) Ab 3
Yl 36 h, PN AARAG I HIV-1 18 &Y HO 41
MBI 24.5%, 1EH HO AR 8.4% . &K
ALFRAGXT BRAL, HIV-1 JEGe Bl A J8e 4 240 it i) 2R 3t
HARARET: (43908 2.8% 1 2.9% ) ( Wang et
al, 2005 ). [A]4% 1 01T B8 ¢ 4F Hb fi% B TCS Y
HIV-1 LG . IS — A&, BEER TCS BEE

YERTFHREEM HIV-1 RNA, BRGNS, Hyi
BEAIL A AT 2 3 3 75 e 2 M o T o e ) 2 A
M.

TCS 38 2 52 A EE 1 5 19 9 AR R E A 4
2 ( Chan et al, 1999, 2002, 2003 ). — 7 [fi TCS
AT REE AR 1 B A% & HIV-1 R Ge g0 i i 1
TCS B4R REEA i 1 At it V36 P B e 1 0 i B
P BRI AN AR, i PR REE RS, IR PN R RS
A RS R R IR B R AL AR . AR C
PRI . WM E R M AN TS S AR IR T BiE
TCS FEREMEIE ARG AN, PP (A, M
S TN F I RE (40 Bel-2 FKIEPLIHT-A
T ); H—J 7, TCS W] B F HIV-1 B i fif
HAEIETE T X TCS M BREE , 5K R ALY T3
AR TS S5 S, W22 S i 2
( mitogen-activated protein kinases, MAPK ) {5 5 #%
3% ( Wang et al, 2005; Ouyang et al, 2006 )o B 5
TCS A EREMIE T HIV B AR I8 T i VR L
MU, ST T-7E TCS 397 HIV/AIDS H I 1E
FARA AEL, 44 TCS JAYT HIV/AIDS At His It
fiilf
3.3 RIPs %M MAPK ES#SER5H HIV-1

ER

MAPK {5 555 SR 15 2 A M A5 5 % 5 o 2200
Z—, AR bR T Y
fEFR ., — 28 RIPs, & ricin A. a-sarcin. onnamide
Adh . Korean mistletoe lectin [l , A} shiga toxin #BHE
W% MAPK i%&42( SAPK/JNK X Tordanov et al, 1997;
Kim et al, 2000; Lee et al, 2005; Smith et al, 2003 )-
RIPs 5P M AR T0R5F 09 S/R PRI 3TE SAPK/
INK G556 ik 48, FR2Z A% HE R 35 2 1 38 s g
(ribotoxic stress response ) ( Ouyang et al, 2005 )s
TCS W AE LA 5t A 19 JE X% SAPK/JNK. JNK
B9 BE RIS CEP-11004 MIBEHS BT TCS
XFHIV-1 72 40 A rp &2 H i dI4E . CEP-11004
HEA RIS BTG TCS A BT O i e 21 BE A
1y, B4 CEP-11004 FFAREREAR =k B TCS )40 i
#PE, MAPK {555 3425 TCS WP HIV-1 16k
A5 (Ouyang et al, 2006 ). FKATAILE R LR,
TCS WA BT HSV-1 FEAT, T H 5 TH K -a2a (IFN-
a2a) FIJC R 5 AF (acyclovir, ACV ) A P [F] 4L
HSV-1 £ ( Zheng et al, 2002 ). TCS $it HSV-1 {if
P 1T e 2 1 L LY p38 MAPK i Tl bel-2
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ik, 4T BUR RO A R 1R
(Huang et al, 2006 ). DA FZ5HRW, MAPK FKik
NEZAE TCS Hp AL R T —& MPER .

34, TCS BE SR F 21K CCR5. CXCR4,
I CCR1. CCR2B. CCR3 il CCR4 WHRIVERT, ¥4
5% T RANTES ( regulated upon activation, normal T
cell expression and secreted ) 1 SDF ( stromal cell de-
rived factor ) -lo 7E Wk B 20 MY AT A AZ MY ( Jurkat,
PBMC 1l THP-1) "l A2k m A0 A H % 5
FHURN ¢ EAMBOE, IF HUEOE VE AR T
TCS Y RI i ( Zhao et al, 1999 ). CCRS il CX-
CR4 J& HIV-1 By Bl Z 14, TCS YEHT T3
JEBIHE G & S — RPN R4k )N 5 TCS $iL HIV
TP OC R BRI
3.4 RIPs X HIV-1 Z&5EEHIHNH

T R U5 1) Z F RIPs £44% agrostin. gelonin .
luffin. saporin. «-MMC. B-MMC 1 TCS 4§ B} fifi £
REWRE T, HAREA M HIV-1 B RT. K
fff it 0 1 DL & CD4/gp120 WIAH EAE . ik RIPs
BR T agrostin b, TE 5 pmol/L YWREEF, X HEA WA
26%—96 % A T, I % PR SR B B9 2 uffin
5 saporin, HANHIFEME R T 90%, MM ECs73 5%
0.53 pmol/L 1 0.25 pmol/L; gelonin. B-MMC F
TCS X A W M %K 50% - 68%; 1 o-MMC

X REAS T A0 P R AR, R 26% . #E— 0t
553, luffin 55 saporin BEAT LML T HIV-1 3" -
W N T 5 B B R RS SE R S IS ME (Au et al,
2000 ). Lee-Huang et al ( 1995 ) WiEH] MAP30 F
GAP31 REMEANH] HIV-1 3" — v 1., 8RR LI &
FEBEEFEEMEE.
3.5 RIPs SEBHENFE

P4 (reactive oxygen species, ROS) J&f5H
AAATEPER LU A0 i F e H 2,
0,7+ Hy0, A= OH. 4 MR8 5557 Ak 24 o3 1 ol
BB 274 ROS. ROS W A MR R4 . 3, L
N AIFHE Alzheimer’s 11 Parkinson’s 25 9 &R AL . 55
Ab, TEIEHAFEME T, ROS 8 0] LIVE N i #0E
A K . BT . BF 5 & B,
TCS REW8 LA 5 Fl s AR PR 175 3 JAR 48t 7= A=
ROS, 1345 0,7, H,0, - OH. TCS ¥%F ROS I
FET L, H OGRS AR AN AN ca?t
OB BRI N AR Ca?* 5, TCS 15 REVE T JAR
Y™ A —E B ROS, B Ca?t (557 4, A
B, W0 TCS 5 4 M 32 AR 1 A0 HAE T AT BE X ROS
fr= A B —EEH ( Zhang et al, 2001 ). TCS
WA ROS 2155 TCS LB 75 T I8 e 41 i
T A A — 2B 5T

S X RIPs (BT HIV - 1AL B 2047 T8

RIPs HIV Cell membrane
! f |
v v
v v
ER e, Reverse Tia.uscript
v
Cytosol HIVCDNA —» HIV dsDNA » 2UCIo0IS

? segregation in protein bodies

integration

or intracelluar space
\

v
285 rRNA depurination ~ Protein
EF-2 ribosylation

inhibition

Ribotoxic stress

P38 MAPK
JNK activatioin

SYDIRESIS Other celluar factors?,,

Cytochrome C release
Apaf-1 —& '\A
dATP Caspase 9
v
Caspase 3
v

DNA fragment

\ il / Lipid peroxidation

Depurinate nucleis acids activity v
adenine

Mitochondria
Anti-apoptosis factors ¥

Aymvy
ROS 4

e

DNA damage

Bl 1 RIPs Bt HIV AT REMLE] (FEELH Narayanan et al, 2005)
Fig. 1 The possible anti-HIV-1 activities of RIPs ( Modified from

Narayanan et al, 2005)



546 oI 7/

o 27 %

ZHrE, A DIRPLEIA 004, TR
FIRIBE T R R 2B, RIPs 9T HIV-1 BI/EHIE 2
HEAR) (B 1) (Wang, 2005): (1) RIPs
HEASUE T 8 B A0, IR AN B AR T B Y
T AR N A0 LA S =, Sl 2 i S
AU, SO IR A M T (2) RIPs EH
T RE AR TR R A — PR, B A S
FLEBINRFEALIR . AFIRIEAY RIPs 1 T 5 A
Rty ze s, AlReRR 7 —& RILFEMLE A1, dn]
RERA A SRR 730 7 4h, RIPs XL
AR B9 G52 15 1 T RE X400 1 i 8 7 1A P 40 5 o A
— & IR A

4 RIPs HI&EH¥GET &R

FE RIPs $iL HIV-1 YEHAFFE 7 0T, W5 il b
AR A TCS, AH AR R —Fh S IR R FE P £ 1
TCS A& —FMRsR A i, TERN 5 S 3R PR
=i, ELRES R b B ) b 48 Wi VE R AR 25
Mo TCS M#ERIE RS T E eI IR bk —2
Mo 734k, TCS I3 /2 = AR &, KR
8.4—12.7 min, H4rF N 27 kDa, REAR B E
/NERILUE( Byers et al,1990,1994; Kahn et al, 1994 ).
AR Aem ot o s, EORE RIPs BT HIV WE
FIRIRS, R ARG b 20 25 I FE R BT 5 A 1 A8 2 R
N, ER 3R, RIPs B2 B A R 5 TR
J¥ HIV/AIDS 259 ( Zheng & Ben, 1992). NI,
SERIATT 2R

TCS J&H1 247 DNEILRRIRILH B E A BT, A
T Cys B, ERITHEUEL, FET TCS PLA TCS
HIEWE G E AW RS s K R L5 . SRR
PE. RMAZREE . -5, DR RR N EE i AH
HAER, =AML Ser-7. Lys-173 F GIn-219, #
N TCS FIPLIETENL S, ( Chan et al, 2000 ). Cai
et al (2002) | FHIWE R A SRR BRUESE T K173
& TCS Hor iy — AP g FE A o FRATHI &
FE s RAEH AR, 48 Ser-7. Lys-173 1 Gln-219 %
AN Cys, 43 BIFEE S7C. K173C F1 Q219C %874
W, SRIGTEHGIAR Cys I 1:1 185K PEG20K 43
T, WM E T PEG,k-Q219C. PEGyk-K173C F
PEGyx-S7C =1~ PEG fL &A1k, 5 TCS # L,
S7. K173 A1 Q219 IR T HBARMIXT C8166 4 i Y
B (Wang et al, 2004 ); PEG 7> F¥KE, S
Bt N IR i RE 2 R, PTREJR A E PEG 4 F

BT TCS MBI &, B AR T 4 3 iR
sl R, PEG (HIB 2 A8 44 1l 3%~ 52 1 4k
K 1722 f%; T WE R |, S7C. Q219C.
K173C Fl PEG,x-K173C i 6 M5 TCS A1, i
PEGx-S7C 1 PEG0x-Q219C B/IN UL 77 1 4 1) 34
T 34% (He et al, 1999a, b); {H S7. K173 fll
Q219 TRAMIL HIV-1 TEPE TR R 18.12%—66.67% ,
M PEG o 77 F W B S 2ht HIV-1 I PE#E—22 T
i (BEAK R 0.33%—5% )o PR P E 7R A 5] i
TEPE T BRI AT BB AR B A S7. K173 Fl Q219
NFEARE, oTRE S ZIR, Wk g
B AZ M LE T (low density lipoprotein - receptor
relative protein ) FIAHEAEFIA G, ZHEMR MR ABAK
SN TCS 52 RMA EAEFT, i 1M 52 i 21 A K2
R BT HIV-1 WEHER R (X S LR Y 58
SRR AN R TG M, FRATT 5256 25 A ik 5K
S7C. K173C 1 Q219C BA Y5 TCS AHIE 1Y RI iEHE .
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