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Since the discovery of the human immunodeficiency virus(HIV ) fifteen years ago, much has
been learned about the virus, its replication, and its effects on the host immune response. The
accumulation of such knowledge has led to numerous breakthroughs such as in treatment of the
disease with specific combination drug therapy against unique HIV gene products. The use of such
therapy in the developed countries resulted in a dramatic improvement on the immune response
and a reversal of the numbers of deaths caused by AIDS in these countries. Despite the optimism,
the common use of this new therapy is only limited to the Western world and not widely available
in the developing countries where HIV infection is at the epidemic level. Therefore, there is a
need to further understand the biology of the virus so that more effective means, such as a vaccine,
can be developed and used world-wide.

This book written by Professor Geng and colleague provides an excellent and comprehensive
review on the molecular biology of not only HIV but other related viruses that may be playing a
role in immunosuppression. Each virus was described in detail with respect to its genomic
organization, life cycle, and structural gene function. This book also focuses on the potential
interacting effects of co-infecting viruses, which are common in individuals that are infected by
HIV. Co-infection may alter the pathogenesis of each viruses, enhancing viral replicating, altering
the host range,as well as altering the host immune response. This book has provided a wonderful
overview and comparison between different viruses, so that researchers and students within and
outside the field can have a thorough understanding of these viruses, enabling them to develop
ideas and means to combat the AIDS epidemic.

Charles Wood, Ph. D.
Louis Lehr/3M Professor
University of Nebraska
March 1999
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immunodeficiency virus, HIV) ,Bi#f 3R E , £ R¥ B TR ¥
FRBFFHMERER TR KAKEH TR (Murphy, 1996) . 1€ %%
HR IR HIV MU I AR B AW F R AR % R E R, T HRE
FIEEN ABH S BIFENLR X,

SR e, HIV X2 ESNRBXAHES TREZRZEN T
B”. FEEMNBUFBIREE RXEAS S F0 8 A X HIV 4
*’@\IJJ?IE\E‘?%E]%\ﬁfﬁifﬁﬁi%&ﬁ%ﬁ?ﬁﬁ%iﬁgﬁﬁi&ﬁT
WAMBURBE , 0 15 25 R S AT BUS B KR8, 2 F
WEE S BT IT B e B 4B HE 1 TR
1.1.1
HIV By &8

KEZR,AE—HZ%E, RE HIV IS ES{2— ik, (B
RBZHBEREN, B 5ALKMLHMNEHFFEE, HITsAKYE 6




R T DA R A A o e T TR SR TR AT TR TR R T L A e mRE s T A AR T A

2 .70 7 B DL A TR

HIV Bfeds B — (R R 5B A 1959 4%
HREERIREHE Y =X 4 e, 25
HE R E HIV-1 (ZRS9) EH A A B (Zhu,
1998), R, —fik B 2B RHIKFIET
2L AIDS BYIEAR, JRAEE—4> AIDS Bl
M 60 AR, PSS Tl [ X (i 4
/A B ER A SRR I3 A B A AL & PR 1Y
WAL XEFREAHMNERFG - EREE
BEM, BB 30 F5A4 N BT RAF IR
SEEH O B HIV-1, BUXEE, 20 B4 F#”7
W ET ,EZXHEHHER T, REL TR
NI

19814E 6 A 5 H, EEEHEH P.OR
BB X 5 4 [ A (Y 5B IR P A
BT RESGEE BT 4 ( Preumocystis carinii
pneurnonia, PCP)—— —F & WM R A% £
5, BEJS Hoft X th AR 4k & B T AR B,
PiRE —MFRERFHRIT. B 1982 4F
JE, N EEBA 30 Z M AE T 800 LA E
B pl, HXERLBEFEAAR
(Kaposi’s sarcoma, KS).Hi & 5 &2k 5 % Hl
PHEERRREERLS, BEOARED
ZMBREES Y RIEHBR . MAEA
MEZmE, URBEAFNREMN L%, ]
REFNBEER, MTHERAETERESR. X
R ENAERS, LR ThkE A ES
FEE IR (O’ Donnell, 1996), 1981 F K
AIDS BT — A B R A

1982 47, X P K B BR B IE K 5 4
K AIDS, i FEREREMB G, RE5|
BRI B, 1983 4, B EEHEHR
B4 L. Montagnier 2 A M 3L 55 AT HH B &
B B IR P 3 B S B0 B2 AR R SR Y
3% # (Barre-Sinoussi, 1983) R R R T B A
% A % % ¥ ( lymphadenopathy-associated
virus, LAV), 7N A 5, X EEx PAHR
B R. Gallo 3362 ML ERE A SH A if k2 40
b s SR BTN LU RE (Gallo, 1984) , FR 4
ARE T W E Ay [ B (human T-cell
lymphotropic virus type [, HTLV-I ),

HTLV-MEKRA S LAV AUAHZE 1% ~2%.
S FERE,]. Levy Z AMICH W AR H5
B (Levy, 1984), FR2Z N LR AE
*9%5 8 (AIDS-associated retrovirus, ARV), &
SETHRR S 15%, 1986 4F, RIEH
P maERAEANLREFRETZEW
B XM A AR ERIRERE W&
R\ B 03 R R 8 (Coffin, 1986). &<
ik 6 4E [ 4 $h, Montagnier & F 3K, BCA
HIV- 8 & ¥ %, Gallo H {# A Montagnier
SRR AR S A SR 1R B, B 2 TR BGRK
HEETHRAR BMFESLWAA THE
R IR A KR IR AR HIV-1 &
W ERRATZRA, AR HIV HEH
REERR B R T TR

1986 4, Montagnier Z A M FGIER) AIDS
KN 4 B — R B B (Clavel, 1986),
Jafua o 1 B S B kB im 8 (HIV-2) , T
PIRTA BB HIV BHRFR A HIV-1, HIV-2
FELHG TN, HE RS, &R
AIDS B K HAERE, HIV2 MERAS
¥i5 HIV- ZAME, BEZE8EER
5 R B AEAL 9 40% (Sharp, 1996), #R T
e —J5 i, HIV-2 & 5 5 % 5 B B 5% B
SIV (simian immunodeficiency virus)mac B
ik 80% By ¥ %1 [E ¥ ¥ (Chen, 1997),
HIV-1 B3| 2R IERWMITHW EEZRE,
X NS SR IR B ATt 2 UL HIV-1 Bt
EIAOE

YHERELER, YEAMERERX
Zit HIV BHEEAEATE, 1984 4,19 fu
o ] i A AR E A T E E TR R (Amour)
AFEFRENR T —F Bk, X kgt
A — 4S5 VIR T89 4 45 Wi 7188 R i &30 %
BT HIV, 19854 6 A, —(AXEEEH
LA ER N EERRE N EE R s
3T b 2 B A B B, B P B KRG
YRR E(Y$H,1997), LEHREREL
FiTEABMOBEED, Bl EL4 TRE
WK, 8 R AR AR




LEBBRFEANE, RECHABT‘BR
B S5ERERERER LM BRI
% B 5 EE R L GRIR F DA S = W
PRSP, R HLHE T PEB S
FE I3 P B MR (1998 ~2010) ), /1
HREBRAKN HIV R REHAE LSRN
KFo
1.1.2
HIV MR 2g v

HIV B ETE LR, TREA
HHFH AIDS, TEELEHKM T, HIV-1 8]
QuROER  HIV-2 nl B SE R, S BURE M
RE K M iE iR A R, (BRI ESIY A
o M HIV BSR40 A i A AL
RV TEBA A R B P T 2 B B
5, AT B AT M TS TH W N R R A R
HIV M RiE . HIV — 838 o i 3% A 5
%, LB R EEARE . () HAAE, &t
AR RS H Z 6 & B A%, i r]
LUBI A TG 164%; (2) m s, @t &
ZHIVRERREEZERNOBRBET FHZ
HIV 35 B89 f Bl A 55 HIV B &30
FES & Sk T B RSy, oAb, B HIV R
BB HIV BRYWHES ARMZE AR
RS HIV BB ; (3) B B %9%,
BRY HIV B85, 7T EFE W7 2 et
HIV f&4e45 %14 JL(Connor, 1997). B>
b, ABAR—BEMIFASIH HIV K&
XA W S BURFIRAR.,

RS, HIV R RS CD4' T B 4108
(T4 Z0HR) FP R -ENEAME , 7EH P IEH5)
B, 200 CD47 T Wk B 40 M F1 88 ; -
E MR HIV RN, b, HIV
AT EGYIE 7 B W E 4000 .2 EB R R LIE
FRE B Wk AR 40 MR /B R AR B 2 e R
AR &l 4 A B2 2 F 4E L R (O Brien,
1997),

BN, HIV REREHHRFH
CD4™ T WFES 4a . B -5 W 40 i . B ik 2 4
R P SIRL 40 B AN S MO SR R A8 41 , 3 AT R

B b Bz 4 25 A i BA A% U 48 M ( Langerhans
cell) B it 22 40 40 o 9 /N JB2 B 4 L 2> RBR TR
K | 2 T2 e o 440 L R i PR) B2 4 R, L4537 8
S&=g N )N TN N NN NN g
PRS2 E (Dittmar, 1997a), HIV A& Wk,
ZRAFASUEE, F e TS RN Ot T
L 4R AR R EL AR\ R B PR P LA M2 R
SR EZ RSP S 1,

BENZRER HIV kAR 2%
BINEANBENFILE. REFERAREF
WA, K env Monef FERERBERK,
Tl gag 1 pol FEMAXRT,ERBERMK
HE AW AR, B env M gag FTH
HWAZS, EOW0E HIV-1 R0 2 #, 3t
11 A, HA M(main) Bl 10 M ERAH
BLEDA~] WA, RkEFEN B IR, EW
Wit A.C.D.EEWE;ZRE B W& 54k
HOHKN CTRAA TR, s, MBS
BFTEE & TR Z E R & K (mosaic) , 1
A/EFIG/A%, O(outlier) X ESHTH
FEHdE, B TFRAKLS, FEUI - TR
(O WH), MIERHENF L, T8 HIV2 R
4% AB %A (UNAIDS, 1997) . X%
HX SBAFMEZ A HIV ZEBR KA R,
BMfEfER — AN, 2R FHEA B, FL
kB HIV B & il f 88 — 1 5 R
HARERE, EHREKREEFETEARN. ®
A A B F HIV 36878 TR %R KM,
RIe 0 HIV B BBy i W G T iR B
TE KK,
1.1.3
HIV 8wt

HIV B 5 | B M, IE K= A+ 4
B, L CD4" T kL 4H R BhA T o /> Fl G e
BREGRAFIE, KAE R LR E (R HEEHM
%) MR YERR R TS FE e

BYHIVEH 2~4 BREWH, RE
FRTE MLAE , 30% ~ 70% Ak Ju 2 7] BB AL ML
B S AR R R . S B TR
YRR S B B A, 95 B IR 01K B R AR B




A &R, AT 8~ 10 4F Ay o RE R 38 (BRAR
W), WEHR R, I RRTEIR
RERGE, {IN CD4™ T W 40 f 508 A B
SHIGRZEINREZEHT T M. B RENHITHE
RO SRR T B B RE, B B
g2 S5HERRELERHEXES
(AIDS-related complex, ARC), #J 50% K] /&%
RELSRA BB SPERRY B E
PEBG % e RAER , ¥ 0 & & B N 3R
BE FAFBOEKRNER. XERBEHN
WAk 2 &, BHE RS HIV EBE 10
RAEF R KA SR OB (H EH,1995),

HIV ZEE MM R CD4* T R E 41+
ISR, BIE HIV BEGRBRHM R B
BRI ERE X8 (Faud, 1996), XAY
BRFEESEEZEEHWEEEM, WA
I 5055 MR B R N K BT iE “ S BY
A F (co-factor) " HITERIZE A AT 4.
1.1.3.1 HVESKHERIH

1.THE@mBRE

R T WA R R R h EER
B, —BHREIANR, 9% U FiRERIEH
B2 Y CD4™ T WRE 4HA & ) R A9
SR, R R A R R RS HIV KRR
M ERORBEPREEEER,C4'T
HEBEE LS RIET M, 2 HIV 5 &
AIDS B2 B (Mandell, 1996) .

HIV-1 BHR A TS, 4 B #:5 a 4 &%
PG, BREAABFHIH T HEH
HATIRE R4 BUEE , BB IR TR 91 3 P BB
KEBH R HIV RNA R R B S ER T
cDNA(Hirt DNA) A] T $£ 5 3= 40 Mg ) 1IE % oh
REs FR RIXRN B E E A, 41 gpl120.gpsl F
Tat %, MUA ST M EEFHHE, THEHER
M BT, T HE MM (cytotoxic T
lymphocyte, CTL) By # R L H AR KW EHH)
H 2 )28 78 3 40 S R 5 38 48 KT A% )
5. SHBBEE CD4" T S E TR
RN TIBE ERE R, M S 3 CD4 ' T 48
JEW S (O'Brine, 1997),

M st 1 L

I B R U R R T s, T L AR I
FEMH P HIV RNA MUK CD4* T 40 i 5
B BT IR R E A ) HIV BHE R 352
4t (Cavert, 1998; Delwart, 1998; Luzuriaga,
1999), ZREZW, AENBELAIB Y, 51
BYeE 1 XKEL=4 10° S0 Bok (7511
FhmEFERA N 6h), SEPN B £ RH
CD4" T 48 M (=10°/d) % B 48 % ( Coffin,
1996b; Chun, 1997), ER BB WEE
CD4" T 4 R B M, {5 52 12 e 40 ffu i 30
BEVR 3 7= A 955 B I 5E, 1ml 10 3% o 7T 4 0 )
10° ~10° 5% RNA 4 F ,HIV RNA # 1
BRE, WSS, SRR ENET
A J5 L8l CTL MyUmBHRE FR/EM,
R Z B WH, Xt FE2EURYeHk
P, BRI R CD4 ' T I AR A EE
B (Coffin, 1996a). # AWK BIE, &
HIV.EEAREBEFHAYT RERE
ERERFAL T HXFERE, 7EHHARE,
Rk SEE WIFZ AN CD4" T 41048, B3
CD4" T Wk EL 40 B AT P WD, 3 B N
30~60cell/ (pl-a). MW CD4™ T HHEER
BRI RS, LA K HIV RNA 5 B8 38 in i BE
BE , #R ATV 2 B 7 A2 9 B E 48 4% (Hammer,
1996), 2% CD4" T FMEEEZE 200cell/pl LA
T, B AR R, JoRER ) L sh B
ZEW, X —FERENREKRER.
NEAH 1014~ CD4* T 4, 3w A
1% ~25%F) CD4" T 48R AT 8% HIV-1 Bk,
H 10% ARG HTE~EEH, 81 H
MBE=HE 2 100 MREBEBR, AL B/
HIV-1 B8k & ik 10" W58 — 77, éF %t
AN RN ENEHHBRE, 2d—8%
X—RMUBRZGE, RRERGERRR™E,
ARC SEARFESE B, 3CUEHT 0 R 4 B AR A) g
(B H,1997),

HIVIRBEZE CD4 T i h K B KR B
EFEM M FET SN, B 0T LA IR 25| A 40 Mo
A BERAR S R Bk HIV Bty CD4* T 41,
HAFE LMK E A gpl20 & H, 7T LAE




1 QEERNES

(V) . 5.

o 5 IEH 40 CI4 Z R E/ERNS
MBS 2N HKRERAS K
(syncytium) JG RIIHF R ; M HIV fR BB F
T BE N gp120 B H, BB 5 IE# 4R &
B CD4 LS, AMEHET COD4 T4k, &
A4S gpl120 M IE % 40 M8 4 M0m 3
B AEMERR ., o, B HIV R E
KRR, R CD4* T g Ew >
MINBE T R EEIRE (Davis, 1998),

AR 1= (apoptosis) , X FR40MAE FF
1= (programmed cell death) , &8 75 £ 40 ffi
EVMRELREP, ARERERTHETH
BRR KGR, Fh—Fh E3h M40 A BTE
B, EEREXREE, HIV A BRR K
R THARKRIER THBRAET, X—3”&
559 B A0 32 16 324K Fas, 40K 5 Bel-2 Al
Bax B, #1k T 4= E KK FEH Fas,
HEFNBEEEE, i2REBE LK Fas #
EULRIE BB M—E &5 Fas Biff, X
S FERRBEHMRE, Fas AiiiRT 5FH—
AT MBS AL T 4R A9 Fas 45
& FERESEN THRET, AmELS
B T 48 B LR M &Fdr, HIV GSmEs
F A F Tat BEAEH Fas BOIAHIE R, NTER
8 1= (Herbein, 1998a) , B4k, Tat i REFE 4K
FATMHZE S Bel-2 M= & , ¥mE T RE#H
F Bax W& R, Xk, LT EERY HIVE
B B 48 T 538 ( Teodoro, 1997), HIV-1 §)
HMEH, 0 Vpr M gpl60 %58, th 7] 5 & 4L
1= (Ishikawa, 1998;Herbein,1998b). ZHJi
R R RER BB HIVEIE CD4' T
Z0ff % CDS™ T 41 Mu B B T M e E Th ik
TEGENER, AMEAIRRENREE
R (Guillerm, 1998),

2. 8- ERmBFE

[FHAE R —A, HIV L B FERIR A
M -Evegniamgts, v A m P A B
ST LA B2 B R LR il L R AR AR A
EM4HM, HIV #akgy ] 1 3 iX Lo 41 M B
iR 28877, (AR 5| A2 40 % 3% (Balter,

1996) ., #EETERE E M iR HIKEZH
Fa A3 AR 75 R 40 B IR 7 O 2 ), DA R 4 MY
] = 4 B 1 o3 Al o PR B 2 4 B ER T 4
FREER R E BRI BN, XM, 21¥-
W 40 B (3 R O HIV 8933 % 28 1R e i
“PE” B HIV M B B R S 3R A A% 1 20 2
2, My B EM MR EESE, g HIV
BIR/K B i SR R,

3BHRE@mE.ARFH BB EEE
TRE

HIV &Y fir 15 B S 5 SRR 12 T 4%
A BB R R L R SRR
MEAERMAREF. B TIKEZRARE
-EWg4aiEsh, HIV 7 512 B kS 48HThfE
FE. RPN HIV 8 S RAE AR
SrRERBUA SR R YL Y B 4, 51 IgA
i 1gG S B IR B4 B LR 52 51 R
b i e K RN ORI Ak e
MetER g m, RE HIV R EENE R
#5 (natural killer, NK) 40 fd ) F2 RIF% H X
B, BB E BT TR, NK 4iEATh
BERERS O] RE S5 R S A B T BB 6
AN, HIV G i — LB H (0 gpdl), 5 A
H4upEd R I (human leucocyte antigen class
I ,HLA-T0 ) #3048, A B B 40 M, 36
T M E W40 M %, 7] &k HLA-T $t
B, BEfE HIV BEEEANBNE gpdl 5§
HLA-T WX ik R MEFREEEY,
MBI B SR IER , 7T B 55 40 g
#9351 15 (Mandell, 1996) ,

PURESE RS HWAREFRBE RER
GRTHRERI AR H , X L0 40 M B F 1095 4 %
W F (colony stimulating factor, CSF) . 5 44
84+ & (interleukin, IL).TF £ (interferon,
IFN) . # 4t & K B F (transforming growth
factor, TGF)F1IF& R FE B F (tumor necrosis
factor, TNF) 5§, A [a) i 40 fid B+ Xf HIV )
& il B AR R (Fischer, 1998a), Z4k4h
L5 i 3£, IL-18. IL-2, IL-3, IL-6. IL-12 .
TNF-o. TNF-B, E % 41 g 2& 7% %1 3% B F (M-



