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Abstract . The V3-domain within gpl20 of HIV-1 elicits virus neutralizing antibodies
(Ab). In North American-European strains of HIV-1, the GPGR-motif of V3-loop is
conserved, whereas in African strains this motif is substituted by GP (or L) GQ. Therefore,
a linear amino acid sequence including these motifs is called the principal neutralizing
determinant (PND). However, the correlation between clinical stage of HIV-1-infected
individuals and anti-PND Ab titers has not yet been well investigated.

In this paper, I established that a high frequency (44%) of anti-PND Ab against HIV-1
MN strain was observed in 93 seropositive Japanese hemophiliacs using a panel of PND-
peptides and an enzyme-linked immunosorbent assay. The cDNA sequence analysis of V3
-domain of HIV-1 isolated from patient sera also revealed that the high-responder against
PNDwmN-peptide well conserved the original sequence. Further, based on the determination
of anti-PNDMN Ab (MN-Ab) titer during the past 10 years, 35 HIV-1-infected Japanese
hemophiliacs with a well-characterized natural history were categorized. Group 1 : MN-
Ab was consistently negative (<20). Group 2 : MN-AD titer was within 20-100. Group 3 :
MN-AD titer was initially high, but decreased later. Group 4 : MN-Ab titer was kept high
(>100). Patients of group 1 were further divided into two subgroups based on CD4-positive
cell count ; namely, subgroup la and subgroup 1b. Without exception, the patients belonging‘
to groups la, 2, and 3 showed a consistent decrease in CD-4 positive cell counts and a
progression to HIV-1-induced disease. Virus isolation test was frequently positive (65-69.
494). In contrast, the patients of group 4 remained asymptomatic carriers. Virus isolation
was also less frequent'(16.0%). In addition, a marked increase in serum IgA levels was
found in many patients of groups 1a, 2, and 3, but this was not seen in any patients of group
4. These results indicate that a high level of anti-PNDMN Ab titer in sera well reflects
retardation of the disease progression. '
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(Af 1. con, Af2. con) & DEF 7TETH - 7 (Table 1).
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M NaHCOs, pH 9.6) THM L, Nunc #:(Denmark)
ELISA =4 7w 7v— 1250 ul 200 %, 4°CT—
BRBEL, ~7FF&7v— Bl XK,
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D #% PCR 2 % (¥ BamHI % A \», XI5 & plasmid
pUEXYI It HAATZ v —=v 7' L, HEsequencer
CTHHE, 7 » — v O DNA BFIENT 21T - 1222,
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Table 1. Sequences of synthetic peptides used in anti-PND

antibody ELISA

Amino acid sequence

Peptide name Clinical strain
1I1B HIViiB
MN HIVMN
RF HIVRF
SC HIVsc
WMJ-2 HIVwMJ-2
Afl. con HIVAf1. con
Af2. con HIVAf2. con

$°EIQRGPGRAFVTIGK®"?
RIHIGPGRAFYTTKN
SITKGPGRVIYATGQ
SIHIGPGRAFYATGD
SLSIGPGRAFRTREI
SIRIGPGQAFYATGD
VGPIGLGQALYTTRI
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Table 2. Average absorbance of anti-PND antibodies in sera with hémophilia A, autoimmune disease and
in healthy individuals

(M=1SD at 405 nm)

Hemophilia A Autoimmune diseases control
HIV-1 Ab Positive Negative Negative Negative
(n=93) =77 (n=31) (n=49)
IIIB 0.051+0.077 —0.008+0.044 —0.03440.046 —0.016+0.043
MN 0.260+0.238 —0.016+0.063 0.001%0.060 —0.002+0.069
RF 0.032+0.090 0.016+0.063 —0.020%0.045 —0.017£0.047
sc 0.043+0.067 0.001:£0.055 —0.035:0.046 —0.018£0.056
WMJ-2 0.005+0.065 —0.02440.050 —0.053+0.073 —0.042+0.076
Afl. con 0.0520.083 0.024£0.059 —0.041£0.072 0.035:£0.047
Af2. con 0.072£0.096 0.026+0.070 —0.010+0.064 0.048£0.055
Average —0.002+0.064
Cut off value (M +4SD) 0.254
1B M N RF SC WMJ-2 Afl.con Af2.con
1.2 ° .
1.09
E
.
0.81

0.61

0.41

0.21 o
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Fig. 1. Actual optical density (OD) at 405nm of anti-PND antibodies against a panel
of PND-peptides. OD was measured with an enzyme-linked immunosorbent
assay as described in Materials and Methods. C : normal sera control. Ab(—) :
hemophilic sera with seronegative reaction to HIV-1. Ab(+) : hemophilic
sera with seropositive reaction to HIV-1.
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Table 3. Polyclonal analysis of amino acid sequences deduced from nucleotide sequences of the
HIV-1 env V3 region
(A) High responder of anti-PNDMN antibody
3: VEINCTPRNNNTRKSIHI |GPGR|AFYTTGEIIGNIRQAHC
NH20 1 ¢ oo T T T T T T T T T

1. e eeoesssnsnsenne Goeoo | o ooe|esoeetonneenenons

4: VKIHCIRPNNNTRKGIHI |GPGR |AFYTTGQIIGDIRQAHC

1: o oo oot oo o oo o e T I

NH 54

1:VEINCIRPGNNTRKSIHI |GPGR|AFYATGEITGNIRQAHC
1: R T I BRI cee e e
1
1

NH 16

(B) Low responder of anti-PNDMN antibody
1: VKINCTRPYNNTRKSIHI |GPGR|AFFATGEIIGNIRQAHC

1: e oo oeeos o S T

NHI8 1 o o oo s s o s o o0eeeesses P I Deoecooos o o
1: e oo o [ c e e s et e e e e
1. e oo eese s e e e e e . Y e eES e o oo Y
1 CTRPNNNTRKSINI [GPGR|AFYTTGEIIGDIRLAYC
1! o o e o oo s s oo s s oo “ e e e s s e e et et .

NH249 1 o o o o« T e T T T T
1. e e o s o e oo s oo e G- T T ..

NH227 1:VEINCTRPHNNTRKSIHI [GPGG|AFYIAGQIIGDIRQAHC

NH11 1: CTRPSMKTRKGIHI |GWKR| IMYATGEIKGDIRQAHC

Table 4. Hemophilia A patients died of AIDS during Nov 1986-Jan
1995 at Nara Medical University Hospital and its related

hospitals

No. Case Date on death Complications ‘Xgl;ﬂg\]
1. A-111 Nov 1986 PCP* susp. +Dementia ND**
2. A-142 Mar 1988 PCP ND
3. A-32 Jan 1989 PCP+Choroiditis by CMV <20
4. A-164 Aug 1989 Candidiasis <20
5. A-141 Nov 1989 PCP <20
6. A-12 Sep 1990 PCP <20
7. A-94 Nov 1990 Aspergillosis <20
8. A-136 Aug 1992 PCP susp. <20
9. A-28 May 1992 PCP <20
10.  A- 17 Sep 1993 IP*** by CMV

11. A-15 Dec 1994 Bacterial pneumonia 44
12. A- 88 Jan 1995 ND ND

PCP* : Pneumocystis carinii pneumonia
ND** : not determined
IP*** : Interstitial pneumonia
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Fig. 2. Serial anti-V3 MN antibody titer of 35 HIV-l-infected
Japanese hemophiliacs over the past 10 years. 35 HIV-1-infect-
ed Japanese hemophiliacs with a well-characterized nutural
history were categorized according to anti-PNDMN Ab(MN
-Ab) titers. Group 1 : MN-AD titer was negative. Group 2 :
MN-Ab titer was within 20-100. Group 3 : MN-Ab titer was
initially high, but decreased later. Group 4 : MN-Ab titer was
kept high over ca 100.
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31 Btk X OMEE AITE G IR 49 Bk o L5 7 BE O
" & PND =75 F-ELISA 0fs&E % F#fE(M) =1 SD
TR L7 (Table 2). SHBEEIME DA PND 75 Fic
535 B OIBRFEHMEIE—0.002+0.064 THofe.
7o, ZhB%EREE PND <75 F—ELISA %< HIV-1
itk B2 o i HL PND Hifsa\ ek & HET % 51E

] Group 1

CD4 (x1000/ ul)

19850 86 1 87 1 88 F'e9a N g0 T 91 921 93194

Fig. 3. CD4-positive cell count during the past 10
years. Patients of group 1 were divided into
two subgroups based on CD4-positive cell
count ; namely, subgroup la with marked
decrease in its cell count and subgroup 1b
with normal ranges of cell counts.
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Fig. 4. CD8-positive cell count during the past 10
years. No paticular finding was found in
patients of group 1-4.
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BEIEAERM I MN fikzxE Lic. ShbREOR
HEEEHIE AR L - (Fig. 1.

2. HIV-1V3nr—7F 24 vocDNA EFI(Table
3)

I & > MN ik & 28 > 1 v 2 D genotype
& DOBSEM: RN B 700, BEME XA HIV-1V 3 A
Bo7 3 BREFIOEN#FT - 7. BHEE 405 nm TD
OD 2% 0.450 BL Lo BRIt %~3 3 fiEFIChigh respon-
der &Y : fE4I NH 2, NH 54 % X O NH 16) T, GPGR
Bl &35 RRERD 7 3 2 BEFI2 HIV-1 MN®
original sequence(RIHIGPGRAFYTTKN)#%* X < {%
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Fig. 5. Serum-IgA level during the past 10 years.
The marked increase in serum IgA levels
was found in many patients of groups la, 2
and 3, but this was not seen in most
patients of group 4.
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Fig. 6. Serum-IgGlevel during the past 10 years.
In most patients of group 1-4 showed a
higher level of serum IgG than normal
individuals.
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MEFEEE 12 EROHRE, TOEREMEELRLE
(Tabled). Zo 5 b 8FEFNIFETHT 1 224 LA O M iE
MN FiE Mz Fhd 20 LT Bk TH 7. 3T
T4 2 A ENCRE Uic 1 41(A-15) » MN SiiEJifii 44
fELEETH- .

4. MN #iA N o#EB » 2L L LicBE 5 EFig.
2)

HIV-1 5i4RE % I &% B3 T natural history 238 <
HEEh T\ 5 35 EFOEE 10 - o MN HEJfif
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o
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Fig. 7. Serum-IgM level during the past 10 years.
No paticular finding was found in patients
of group 1-4.
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Fig. 8. Virus isolation test results versus anti-V 3
MN -antibody titers. Lines indicate anti-V
3 MN antibody titer in patients of groups'
1-4. Open circles indicate negative results,
and the closed circles positive results on
virus isolation test.
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Thoteh, ERTIHT D B2 CEDOHAMHIA LT
X CWBHEEFIT, ZORED 6 #iF 2 FlikBEic AIDS &%
FELTIHTELTWA, 440kflid CDC3-4#ETH 5.

Group 4 : MN Al EREZZ R 28 U T 100 5
D@ HMia#E L2, SEsaE e
Boted’, HAr 100 I B ER L TE TS EHL
ZOFED 12 Pl EAE CDC 2 FoEERMEF v+ V 7
A DRETH 5.

5. ZEHIV =—#» —DZH)

a) CD4 3 X 0 CD 8 BikMufast

Group 1 1% CD 4 (B fifaf o © 2 BRI 5 X
hic. Ticbb, 96k 7 Al EZEiFF O CD 4 B
B OB ITEL T, Thzsubgroupla & L7, &

7o, B 2B ORIZE A CD 4 BBt MRS IEY

HEZR - T D, Zh% subgrouplb & L#. Group
2 & Group 3 T3k CD 4 5 #If%1X Group 1 a &
FREICAEICHA LT iz, LasL, Group 4 TIEZ DK
PIEEAERbRI D, Tk, FEBCERTH-
7= (Fig. 3). —7, CD 8 Bl HATOEE 2
KEL, FHOBREREHHTELVERAOR )
7= (Fig. 4).

S i

Fig. 9. Western blotting analysis of hemophilic patients of A12 and A17 who belong to group la.

'Ot

b) IMERES = 7Y fE

I IgA fE1X Group la, 2 %X 083 OfEFI 7 EWREH
EFTBIDO% S CRBERCTFER EAN L b hA, R’
WRZEF D Group 1b D 1 F1=° Group 4 ® 4 41Tl
& IgA fED EF 134 BE S hinh - e (Fig. 5). —H,
I IgG fE & IgM fEcBE U CI B2 @ U &8
I B o Te & XA B s ds - 1 (Fig. 6, Fig. 7.

6. Y1 r2oHEEFig 8)

Group la ® 5 fEFITILY 4 /L A 5 B 36 [E A 25
IR (69.4 %), Group 1b ik 4@ 1[E025%), B
4, Group 2 T% 26 [E7 17 [E1(65.3 %), Group 3 TiX
BIEHF 22 E(7T1.0 %)BHTH o 7. LLIDD,
Group 4 TiX 44 [Er 7 @(16.0 %) D LB TH - 2.

7. Western blotting f##7

Subgroup ¥ &¥» 7 5 BicoX, £ 25EHTo0E 10
FEFICRT U CTRERSRY Western blotting 47 % 1T L 7c.
Groupla @ 2 fEFICA 12 & A1DIXZERZH 1990 4 &
1993 4 £ 1z AIDS #FFE LTI L7BIT, MHESI & B
ERANCATEO RISHITEE <, A12 CREBEEHM %
BLTpl8HLETEERAL, A17T Tip25 & p18#A
R EDNEELEREL T e, FDIEDgp 160, gp 120, p




F1g 11 Western blottmg analy51s

R IMARREBE B 3 HIV-1V 3 BBV RV BT 2 558 (659)

of hemophlhc patients of A24 and A71 who belong to group 2.



(660) T S

B9 90 91792 85 .

Fig. 12. Western blotting analysis of hemophilic patients of A28 and A168 who belong to
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group 3.

85786 8 89 9

Fig. 13. Western blotting analysis of hemophilic patients of A1l and A89 who belong to group 4.



FAE D HIV-1 BRMAFEEF CB T 5 HIV-1V 3 SRR T 2575

55, gp 41, p 34 3 X 0 p 25 1IR3 B HA D KIS 1345
MI%# U CEMIcEE<, ZoBREXMEF IS
DEAFIL D BEE L 7o 7 (Fig. 9.

Group1b @ 2 SEHICA 4 & A156)1% CD 4 BB i i fia
BNZIEIEFEEBEA T AC OREBTHBHH, A4 Tlgp
160, gp120 & X O p 25 FLAIHFLET 500, pl8 %
ELMOPUEE—EH 5\ EEBIITREL T, A
156 TIXIELTD =L} — 71T HHERFELEL T
WBHLon, RGOSR A B R (Fig. 10).
Group 2 @ 2 fEBI(A 24 & A 71D i3t AIDS FFEHSIT
Hote. A2 TRpl8 KT AHMAILEHEEBL
REL TN, p 25 HAIRHEINERE % THREL TW»
o ATl TRIEBIEETO=E + — 7T 5 HENTRD
b ahs, 1991 LI, S SR 300 Es
LT % 7= (Fig. 11). Group 3 ® 2 fEBIC(A 28 & A 1681k
Jtiz AIDS RIEBIT, A 28 12 1992 SFIFET Lz, & DIE
B p IS FLANBEHMEFIREAEREL T, ¥
72, p 25 Ptk D 1989 2 b BB IME F &R Lic. A
168 TI% 1994 £ IR, p I8 ¥k X iziEsee&R%&L, p
40, p34 B XV p 25 PO KIGHIME TEE 2R L
2, MOHERIG I HER X < Rk v (Fig. 12).
Group 4 @ 2 FEFICA 11 & A 89X AC T, M 7Pt
RIZMN #ifk: HIV-1 &=t + — 783 ARG
PEARE S ~ I FMIZE A EREDE L Fh T
% L TH o7 (Fig. 13).

Z =

T CIRAKLDIAREWBHE CHEH o HIV-1 &
Yt KR B 317 % MN PR MR 23 44 4 20 41
(45.5%) L BHEETH D = L RHBE L. R\T, EE
ET, ZOEERABOMOMKR Y £ — CHET
DIMEFRABEI TS 93 fidh 41 H1(44 %) & R~
EThrZ s, ZLT, ThbDHEEIBEROGAL®D
HELIBEAEELLRWZ E®R L. —J, HIV-1
TG FHBEE 77 I B CRBER B AL 31 Bl bk
MN 5k 1 Bl b B Shien sl & ab, SEZEE
DRFIFE Ltz MN Fifki, HIV-1 EEEm KRB E B0
TS TREEOE VDO TH A Z LRI . £
it HIV-1 B3B3 93 #lk, MN HiEbist o3t PND #i
RGOSR I B 33 $1(3.2 %), RF 232 #1(2.2
%), Af1.con 231 41(1.1 %), Af 2. con #°5 #1(5.4 %)
T, SC, WMJ-2 AR~ 7 N ici3 531 PND #ifkiz4
BRI N o700 %). ZO|ER, 1985 FELETIC
AIBCHEA TN TIEIBEE VI E 7o 135X A T fREERL
FOKENKENS DAL HEDTHY, Fi, %
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EHHWEE —r vy STHEI Y 1 4 AR MN
BEE I B#EE BERIES W5 ¥ 4 L RS HERES
HE RO — ML T 5hDEEZBRE. ZOH
KUIABORILHF, BRCKRED, 2 v¥F=79% L0
5 v g% p HIV Bigue £ 5 A X o HIV-1 &gk
mERBEEFRTIHRESh TS, Lrl, Zhb
MN #ifko HIV-1 7 1 L 2 hFIEEIC o\ TS E 1o
Lo TEDRBENAE L BIR-TH D, MN FiEDESR
B REEROHER L BEOBRBEZ L CE 40 HIV <
— A =IO WTER LT RE D5 T,

—fiz, HIV-1 0 V 3 SR IEE%1mL, —H, &
BRINH PND AT Th, ZORICY 1 v ABED
BRI Y, T OH PND PIEL S TR RGN % 7
BRI EW 5. W@ B escaping RENAET S &
FEXDONTRTN 5. REEEHSE, MN Fifk s OB
HHE R LB IESI T, PNDMN< 7 ¥ F &8RS
#7R7T @ 5 high-responder & i 41 ¢ 1% GPGR %
FlE LA VIAr—7HEIED 7 3 7 BEELF X original
o VIMN)ESIZBD CTREICE > Tie. Lal,
PND MN~ 75 F & 55Xt & 7~ 3" low-responder &I ¢
ZGPGR & £ DEED 7 I 7 BES & HNERL,
V 3MMNDELF D FAR G 2 2L L T e,

REMBEHBE & BIEREE & TUX, 1986 SEb 5 1995 4
¥ To 11 FHMic AIDS FIE T L 12 flo AR
BEERERL V5. MN SIAEDMRAIELTRETH -
9 FEFIAF 8 BIEFETTRI 1 A B LA MN HUifffi ik 3
b 20BUTEEETH 7. BB L HIIFETHI 4 1A
BHCHIE L 7c MN Fiikfii 44 5 LEETH - 7=. AIDS
RIA TR X Ot AR DR T2 5 fedd, &
N B DOFTR DO HZTIE MN Hi4E O FAEH AIDS FEAE 1]
BDIEAERIEL T 5 & W LEE, Z 2 A
SO % MN HLAMEIE % 28 U RIREEW 7
7 r—F B,

CoHWDRD, RREFKAS, B~) 7 v FERK
B LOFRENEMNKE R EHOREOE L KH € v
2 —THEXZT W5 HIV-1 BRMAHREED 5 b,
iz @25 10 £ 0 B3 natural history 2B BB
T 3B5PIxHH L, MN SEo#R D@, EKE
R, BEHIV ~—»—, V142458 X O Western
blotting f##7 & TIEMBRT 21T - 7o, AFIMAFRBE O
H RFEERMAR LV 2 —CIlEREREZT V5B
&, HIV-1 0REGR > BER O A MK EFNR 5 h
Fio, ZTORERIAN 1985 LRI ZIEREI NS &
L2070 U bk o HIV-1 BRFE i KR ER & 12
¢ - 7z homogenous target population & fZE-SITHh
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fo. Liedio T, K8 HIV = — & — 0F{b % e
BIELI-ETVEREE 2 bhtk.

3, Thb 35 floAF HIV-1 REmAREE Tz
O MN HiiEfMio#EBI X h kX 4B EI i,
Group 1 v MN ¥ifsHH2812IE—E LT 20 L Fo#t
2R L TSR, Group 2 X MN #4143 20
05 100 LT OEAM A EE L <\ %55, Group3
13 MN BLAEM L4 100 5L EoEHlTchH -1
PMERTHI DV RATETLTECT\W5%, Group4 i
MN el 23% 12 100 5L Lo & Dl & #ERF L T\ 5%
2y, B le ) 100 M e ER L TETWBHTH 5.
X BT Group 1 1% CD 4 (B 0% LWVE T 2R3
major subgroupla & ZDIETFTHA L HHD ACD %
FREL TW\5 minor subgroup 1b &5 bhi.
Groupla, 2KIV3I KB TH21 D5 bExDIEEA
E13 CD 4 MBI DR T &Rk ST & 2B b AT,
AFIRRGE AL, 5B 5AIBRETL Tn5. —
¥, MN HikB &Il 2 4R LT\~ % Group 4 @ 12 #l
ZETH AC ORRETH B, £, IiE [GEE IgM
L34 Group M CH LM LEZR IR D bhich oz
B, 175 IgA EIRIRETEED Groupla, 28X V03 1
B3 5iEfD%  THEER ERERLE. LaL, Group
LIZBT %5 ACEERITIixflhiod HIV = — % — [k, M
IgA B FIFIEFRBENLHERFL T5. S0k 5kl
HIGAEDE L WER OB AR
Ch B, Janoff H2LEZMIE IgA » HIV-1 i
EERREEOBEROWTIEY 1 L 2 ORYSEE K ¥
CBIETBREER LT, v A A RFHERERIZD
T % Group 4 Tk 15.9 % T, Groupla,2 KX O3 T
DIEEI 656 %~69.4 % & B L T L IEETH 5.

—75, AIDS BAEBIE % b 7o BT ERICOWTUE, 20
% BHEE SRR X Ot o HIV & FFige
LB EHBINTE LD, FiED 5L, #iE(env)EA
Biext3 5 Bk gp 41°9% X O p 25 FLEVHI—E O Tl
BEELTWAZ LoV TIRERIFEI» biER S h,
F A TIEp 18(E 72X p IDHAAEIOLE R I T
FTW5. 20X 5 eHfitkoHEB & MN #Hifk & OBIE Y
FARD B CTERERE O RKAL 2 FEFI O FERH West-
ern blotting f##7 %17 - #z. Group 4 ® B M CTI13E
ZHARIF gp 160 22H p I8 KEHLTH=E b — Fit—
BB WPUES G R - Tuvie. LasL, Groupla,
2% X U3 DAE M TIPS 12 gp 160 & gp
120 & ZBRESMAVTHB L TV 50y, D5 W IRBEK
FEDMNICHR 4 CREEAICH H, —FICIRESHALR
o, THHOF T P18, p25, p34 I Wgpdl ®

'O

PERIGHE O R ENELZ TH 7. Ll, p25
PURIBI L i, SRWHUESUSHIIFEEET 5 b D O
DOHET LTV BEER A 12, A24, ATl B X OV A 168 H
ETHZE, BCHERIEHEEE SO0, FRETD
b TeWEES A 156 OFFEDHER S hic. ¥, pl8
Bl Th, T BOIERKIGEZRT S 0D
RAEST L TWBEF AT], £LT, HIlERIGIRIZE A
ERVCHELLBIEL TV A AC DRBIZEE - T
%5Grouplb DFEBIA4 & Alsin s, RV FEAE D
e —E DY RV L1 T& oo,
HIV-1 BEEMORMED @V 3 v — FEHER S D
V2nr—7HEIPe gp 1@ estd5€/, 7 r—F
AR S RS R R DR D & LR E b, fEk HIV
-1 BB a1k o\ L AIDS S$E % BIE 3 % B8 e R iF
BREOBERN =+ — 7R ET 5 Z LR TH B DH
EETH B, FHVMER L\ 5 homogenous target
population 122D\ THEHT LG 0B, BBl
fili MN $LiE2HER L T B ST 1 AIDS RAE2GEE
LT, LLEDBEES DS, ZhbEl MN Hifkoi
B2 F 0 FAIERIC X » T HIV-1 MND £+, « 858 % FH
ELTWBEDEHE 25 L, KFRORETSHE HIV-1
YL KR EE D AIDS BEEFE v 7 5 v OB E
BERRBEE 2 5HLVARTHB.

b

1. HIV-1D V3Ar—7HBHEER <75 N2 H
o BT PND SR BIER ELISA # V5 2 212 X » €,
ARIBMAH BT HIV-1 EREO—D>TH 5 MN HKic
SHLTBDTEHWE, Z7rF VT4 —BFLTWET L
HERR L .

2. 1985 4E H B 1994 4E 1T A1} T @ natural history
NX B IR T 5 35 Bl I AHEEE D MN FLffh
BIELABEHIV = —» — L2 HBHBHL, chbo/b
EZx MNHIAMER I ) 4 BesBE L. b
Group 1 X2 CD4BGEMRaEic X »c2HEHM1a L 1b

B

LIhE IR, Groupla, 2 KL O3 BT BEMT

R REICET L, ARG AIDS B#EIER R
bh, Fie, vAVASEEREERSHEICED bRk,
Group 1b @ 2 SEFIE MN Hiik &M d 23k b3
AC DIRRBTH » #o. Group 4 DEEFNIE DM MN Hifk
RERT I > THERFL TR, RIRORE LIEHE Y
A v RS HEGHE OFF R2S3RD bt

3. Groupla, 2 %X '3 DESITIE, IMF [gA EH
PR DEST & e T EH Licht, Group 4 DEEFIT
3 IgA fEIIEFHBENTH - 7.



TAE O HIV-1 BRIIAREBE CEB T 5 HIV-1V 3 HRERENTIACEE T 255

4. Western blotting s CH#IZ X 5 HIV-1 &K=t
b — 7kt B HUAR R, Group 4 BAFOIESI T gp
41, p34, p25 3% U p 18 I3 B KIGHIREE H 5\
FRZ LT BEERINS 2o 722y, IR E ORIBIITSR B
nichofo.

5. MABABENOHEEINAHIV-1 V3r—7F
WD 7 3 2 BEFIE, Hi MN FiERBRIGEER L
FEBNZ 3\~ Ty, GPGR B &Pl & LAc EEARREE A X
RIchCnieh, BRIGH 2/R LIcRES]ClE & o FAL
DERIHER I NI,

6. Lhbdb, RBFROBE LN HIV-1 Efim X
REEZD AIDS SIEFE 7 7 5 v OB EEIURE
L ZHFMETH S,

FRRH 2 BBl D HIEE, EEEEE > RER
RIS 0 SRR SIS 7 b N ARE, MBS R
D E LR/ NS B, MEmEE
LU IR BT ET D & L b, HEMEE
HECRRN T I N B R B S o b s DRI L &
. B HIV-1 58t E v 4 A~ 2 cDNA BRFIDRE %
T o TRV B FHBAERRET =1 A v 4 —K%=
B+, HOAERERES DM R EE SR AR
BRI TR CRER LT, ¥, R
DEITI YTz o THRMFBE e ARBBRER I LD LT
B AT AL L g T
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