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ABSTRACT The roles and characteristics of CD8" lymphoeytes of naturally HIV-1-infected
humans and SIVu..-infected rhesus monkeys were investigated. In this series of experiments, we
showed that CD8* lymphocytes, with the phenotype of CTL, inhibit virus replication in autologous
CD4* cells in vitro.

The virus inhibitory cell population requires time for generation. The cells do not express NK-
associated antigens, and are thought to be class I MHC-restricted. Their surface phenotype is CD29
rather than CD45R. Their virus inhibitory function requires cell-to-cell contact via the CD11a mole-
cule and some of the epitopes of the CD8 molecule.

Interestingly, in the course of our study, we revealed that CD8"CD4- lymphocyte lines estab-
lished from AIDS virus-infected individuals not only showed CTL activity, but also could harbor
AIDS virus. (Received Januamy 18, 1991 and accepted February 4, 1991)
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MR U CHREREL: 100 D~ 7 AHCD8 €/ 7 2 —F
AHEMoAb) &, 4CIK T4 DA vFa -1+ L
7o B\ CTI1%FCS I PBS i@ C 20 #h & L 72 4,
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(H1. NKH-1, J. Ritz) & $.CD16 (31 Leullb, Bec-
ton-Dickinson, USA) &\ 7. fiflEikw v F A

FLIREREE
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#%, PBL Tl1mkE L. ki, FITCHEE VY~
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UV B %17 - RIBHZc X v 10 B2 apis s
ZET, 3AALNL HEBEERR T T CHIEL
Hiz.
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T RFIUSVREBEBLE EArBYH®
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Fig. 1 Inhibition of the generation of RT
activity in CD8* cell-depleted
PBL from SIV..-infected rhesus
monkeys by autologous CD8*
lymphocytes. ConA activated
PBL were left unfractionated or
CD8* cells were depleted by pan-
ning and they were maintained in
IL-2-supplemented medium. 5X
108 autologous CD8* lymphocytes
were added back to 5X10° CD8*
cell-depleted cells. RT activity
was monitored as an indication of
virus replication. The horizontal
scale indicates the days after the
preparation of PBL from the mon-
key.

EfEb > TWB T EFRLTW5 (Fig 1).
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Table 1 Time requived for gemeration of CD8* cell
population that inhibits AIDS virus replica-

tion after virus inoculation

ConA Tl X iz PBL 0—%, Z0%% IL-2F
ETreEil, T LEFORTESEZHEL &
(Table ).

TANAEBIZSHBE T, #161 D AT E,
CDS8 (Bt MifatkkEoE, FREsEOEE itk
75 RT {EHE, KEERLEDBRh-T. L
L, 30 HECII#179, #244 O 2B\ TH LD
£ XD, 60 HE TRATOHAIREWTSIVE
sUHME ¥ CD8 B Mo FELZD bt

Table 2a

days after inoculation

animal

13 30 60 90
#129 1.7* 2.0 4.2 8.0
#161 20.6 5.3 14.6 27.2
#179 2.6 5.3 10.9 25.5
#244 1.2 14.2 8.2 12.3

* Ratio calculated as follows
Peak RT activity (cpm/m!) of CD8* cell

depleted culture supernatant

Peak RT activity {(cpm/m/) of unfractionated

PBL culture supernatant

(modified from reference 12)

Virus replication in PBL of SIV . infected Rhesus Monkeys after elimina-

tion of NK -associated antigen expressing cells

treated with positive cells*

RT activity

complement and g?cf:{rient ?rfégiment day 11 day 17 day 24
% cpm/mi X 10

# 161
5E5CY 2 1 0.66 0.46 0.70
anti-CD8 54 3 0.94 1.94 42.29
anti-CD16 4 <1 0.47 0.74 0.23
anti-CD56 5 <1 0.79 0.48 0.50

# 179
5E5C 1 1 0.66 0.63 0.48
anti-CD8 36 1 1.12 9.12 6.23
anti-CD16 5 <1 0.44 0.54 0.56
anti-CD56 5 <1 0.63 0.56 0.43

* determined by flow cytometric analysis
t negative control antibody

Table 2b  Virus replication in PBL of HIV -infected humans after elimina-
tion of NK-associated antigen expressing cells

treated with positive cell”

RT activity

complement and }c)reef;.)tr:lent ?ggltrment day 11 day 17 day 21
% cpm/mi X103
Volunteer #28
5E5CT 1 1 0.41 0.58 0.50
anti-CD8 28 4 1.26 6.29 6.82
anti-CD16 9 <1 0.46 0.25 0.16
anti-CD56 17 <1 0.61 0.81 0.14
Volunteer #34
5E5C 1 2 0.44 0.48 0.29
anti-CD8 35 2 11.13 10.06 3.63
anti-CD16 7 2 0.40 0.28 0.22
anti-CD56 9 <1 0.39 0.39 0.37

* determined by flow cytometric analysis
t negative control antibody
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3:3 RiGMmERIko NK #Efge, HIV 503 SIV
NEBDHIE)

KiEmrRo CDS BB Mg o DR B 72y
Fabieh. Fhbo b, Wb h NK My 1
A AP B » T B OB TR L.

SERIZEMIZ, ConA Hi¥ PBL # & NK BAEHIR
FREMALZERET L L TTbhi. Tibb, HIV
BBHGIESIV F 4 v 7 — 5 HER L ConA BlE 4
PBL 4Eis 5, #1CD56 55\~ i3dit CD 16 HLik & v
- Antibody-dependent complement lysis iZ X -~ TH
EoMERYEREL LD, BE EPO RT &
OELEBE L. BE=v b r—1 L LTH CD8 5T
R(TP3F9), B =v b v - L LTH T T 4 7HIE
(BE5C) ToOMEE 4T\, Table2 DR LB 7.

COERBERID, b PEBOLTHLIARENTY,
i & Z 5 Licin vitro DR TR, Wb s NK
Mg, oA A AEROIHEICES L T2 &8
mE T,

34 I NAEBHIERE D ClassI R M

CDS Bt #iae X 2 v 4 2 AV E SO 2 R RN
BRI 540 THs LT, MHC #HREDTE B
BEERMHEO—DLLS.

7 # 7% 40> MHC phenotype OB EICEACE S
X 5 i E IR I T 7o, 1-dimen-
sional isoelectric focusing electrophoresis % % @ H
DT I fT - fe. i Classl O 7= = » + &dL
BHLEWIEDSIV ERF v V7 - CTHET 275
BHEIRL, =05 bo—Puf 434 55 PBL #BERL T,
ConA ## & CDS Bt #ifa Dbk, FEERICHL
7o, ToOMEETiovwL, BB X OO 2 oS
Ve v FEIR Y - CEER LI ConA FlEts o CD8 Bk

Table 3 Class I -mismaiched CD8* cells
inhibit SIV weplication in vitro

did mot

RT activity (cpm/m)
day 7 day 10 day 14

CD8* cell-depleted
lymphocyte of #434

cultured alone 5510 9234 396
with CD8%cell of #434 417 223 243
# 51 2160 2272 258
#249 1318 6716 426

* (0.5X10%CD8" cell-depleted lymphocytes prepared
from SIV-infected rhesus monkey #434 were cul-
tured alone or reconstituted with the same number
of CD8* cells of each SIV-infected monkey as in-
dicated (modified from reference 12)

~ CD45R~ o045 E#HE .

AIDS 7 4 2 2 BB k1) 5 CDSEE MR 245

WlarFhrFhinz, FhrhoEE EEFoORTE
ME&RIE L (Table 3).

¥3, CDS BBttfiiaobkEic Lt v, #4340 PBL &
5, BHICSIV o ME bR, ZOVANADE
13, BT CDS Bl Ling s Z & Clifl i
e, #51, #291 o 2 EHH1E 5 CD8 Bk ket
Fh#Fh CDS M &z Lic# 434 © PBLichnx
o, v A ALAOEBIIREI NI o1 #51, #291
D2MEEL, HOOMBEOEEHE TR, CD8 B
Bam SIV 0B M43 5 2 L 3H o UDHEDL LR
Tte. fEo Tz iR, CDSBEMED -2 SIV
EHAIERE Y, BT, FHECOREVCLVEEIH
B EERLTCA, CDBGFDFFaFie Y Y
Fit, Classl 0 FTH0, %D Classl D profile 32
L3EDBTELFEIR T o lc /i, 0
HEN Classl #iREZ Lo & BRI Z Itz
3.5 CDS8[B4tBRaniEENY 72y b & SIV/HIV ©

ERLOANH

DBNT, T5 Ly A A RIHEBES Y 4 1 AR
YBROFRE CDS [BHMig, —#iffib- T\ 50
o, BEOSEDCIIFET BDONE, BELI

CD8 B S BT % 2 & OTEHHFE L&
FEhrEbh T 5.

R4z, B 2H4 Hibk (B CD456R) & #1 4B4 Fidk (Fi
CD2O) %AV, —EREATolcb s, et CD8E
t PBL & 7 » 7% CD8 [5tk PBL % & bic, Th¥%
NG >0 7R Y 2 L —>a v, CD29”
CD45R* & CD29*CD45R- & D2t b b Z &
WRERhf, Lok e Mick\Til, S6F1 HiROFH
NCDS R -, CD29"CD45R™ @ 7 R & o
Ve-va v ERERIRS AR E R (Fig. 2a,b).
S6F1 1%, LFA-1 et —7D—2>THhH, CTLD
=7 = 7 X —{RC R R AGE T EARER I T 5.

ZoWEYd &1z, 3 Complement lysis #175C,
HIV %+ ¥ 7 —® ConA $j# PBL & CD8 [B4 #ifa
ERAE RS, WTH 2HL P e v sy = v
i X b, CD8*CD29-CD45R* ¥ X ¢, CD8*CD29*
ChbEERTHLECD
CDS8 Bt #ifak: 7= PBL iwin 2. CEs8 L7-. Table4 @
e, A AEELE, CD29*CD45R- Ml b
NICRTRISESTIIH R, #r, CD29-CD45R* kg
Oz bRt &<HEI R -,

SIVF+ U7 —DT7 HFFLLENTE, B
RovEbRhie.
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CD8* human PBL

(@) (b)

— > CD45R

— CD29

Fig. 2 Flow cytometric analysis of antigen expression on subsets of CD8* human PBL. CDS8* cells were enrich-
ed by the panning method, then they were depleted of residual CD4* cells by antibody dependent comple-
ment lysis. Cells were reacted with described antibodies. The horizontal axis indicates red fluorescence
and the vertical axis indicates green fluorescence.

Table 4 CD8*CD29*CD45R~, but not CD8*CD29-CD45R*, lymphocytes inhibit
AIDS virus replication in naturally infected autologous CD4+ lymphocytes

peak RT activity (cpm/m/)*
subset of CD8* cells

added to CD4* cell culture! HIV seropositive SIV seropositive
human rhesus monkey

none 74305 17566

all 8249 4006

CD29*CD45R~ 903 229

CD29-CD45R* 37261 6446

* peak RT activity was observed within 14~21 days of culture

t0.5Xx10°CD8* cell depleted lymphocytes were cultured alone or reconstituted with 0.5X
10° cells of a subset of autologous CD8" lymphocytes
(modified from reference 12)

3+6 CD8 BGIHRIZIZE 27 A NZIEICEHITHMIER 1 100 FRORFEEEE T IZ, IL-2 neEw b
EMoEEMHE ELicE A, BV RTEEIEE X (Fig. 3a).
HIV/SIV #i#icsits MHC #EMOFEED N 4, SIVEF 2 V7 D9 ARIOHIV %+ ) 7 —0
X, R, CoBS TS B0 BTN AR v + @ ConA Hl#4 PBL %, < onn&irsii CDS
BB, Hxlk, SLMOFELL-T, FoOv MEOFETCREETL L, BEOHAETOLRTIE

AV AEEI A~ DB S R85 L e, o EERRED LR, BOFMETREBITTHED LR
PR 25T 5 = L1 X » € CTL FEHEAFHI-3 feis o te (Fig. 3b).
LT ERMBRT WA, W LFA-1Hi&& 2 HLvs, HIV INnHOT L, vAARIEOREEIES, LFA-

F+ ) 7 —® ConA Fl#4 PBL 5 %, KL T 13 FERNL-MEEERPRETH, A, 0
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—o— no antibody

—a— frrelevant antibody C.
—x— anti CD8(MT122)

——e—— anti CD8 (21Thy203)

—o— no antibody
—=— anti CD2 (3Pt2H9)
—0O— anti CD8 (7Pt4F12)

- ——0—— CD8 depleted -4 —0O— anti CD8 (7Pt3F9) 1ot —a—anti CD8 (6F7)
—_~ ] 3
E 7 = A o
£ 1004 E E T
e £ 104 7] £
N ] 8 E Q B
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< 3 Q 1034 5 ]
e 7 < A < ]
x = ] =

B o | o R

T T T 1
T T T 3
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Fig. 3

8

DAYS OF CULTURE
Virus replication is facilitated in PBL of an HIV-1-infected human (a, b) or an SIVg..-infected rhesus
monkey (c) by the addition of indicated antibodies.

T T 1
15 22 29 14 2

8
DAYS OF CULTURE

Humn PBL cultured in the presence of other anti-

CD8 MoAb (7PtdF12, 6F7, IMono2E7) and monkey PBL cultured in the presence of another anti-CD$

MoAb (7Pt3F9) did not generate RT activity (data not shown).

CD3 [Bi4filla o> CD8 4 FofsE oy, ftnl=v
b — 7 A MREEE AR Bl > T B T E BREL T
5.

3.7 SIV 2/ CTL line (28175 SIV FIR

SIV BgE ki 3sid % CD8 BBt Bl 4385
b Piodigke LT, FEH CD8 BitMlascbh s
CTL @ Cell line DB #@AALT . FTDlbic, RIET
SHERBIC X » UEED 7 v — Vv RINK S 2 5 5%
B Hu T,

B &t line ik, HOHRXOSIVER S v 2
7 — sffifacs L CllESE®EEL, B0 SIV
FERY 5 v A7 1 — AMIfALT v BRD SIV RS b
FvA7x— AR LT, F5-EHRERIR
Mtz E iSO phenotype (1 CD2+CD4-CD8*
CD56~ TH - .

W< 240 CTL line D3EE BiE AT~ TH
LA, dborBWTEW RTHEEARBEER
fo. Tz TIhbofifasd, #it SIV vrmiE cied
5L, MlaBCuREEALLDLhE., LKL
D5 HO—>TI127-10 %, 31 CD8 ik s Au i 2 &k
Pifk & BT, REEEECCEETSE, CD8AL
R 25+ 5 HasEs 5 SIV 25 budding LTk b, %
ARRERES, By I v ARFRAEER TV
DRZRED ST

lEnFEE LY, SIVERN cMREERELE TS
CDS M ffa Ay, Mk SIV ¥ L, % D reser-
voir £7eh 5 52 LML E I hi.

3-8 HIV/SIV RREMEE L B S hi-3K4H CDS BBIE

(modified from referencel2)

fHREIZ 173 HIV/SIV R

Z 5 L7z, CDSBEMMEnEs}5 SIV 50T HIV
DREHD, v 27 F v THRIE L To PBL 0#&RIC
BWTLREDLRLIDONENE, WH L.

SIVF+ VT —DT7 A FABHDBEHIV F4 ) 7 —
o Mk X b PBL 2458 L, 10 xg/m! ® ConA
T3 AMRE L, IL-2 EdEwh iRl £
LT, RStk - T CD4, CDS HUEDORE
D=k v F—, BELEFORT EEYE=2—
L7z (Fig. 4a, b).

FAEBNTh e FERWTh, BEI0~I8HEE
TIES—2obD RT EROE — 73 bbbt 2
nhik—#e, CD8 B flakksk PBL ikt —7
I BELBN, EESEs T ZORETE, B
EHLFIIE DO 50% L Lo CDA BT H - 7a.

DT, FATE42~45 H, & FTid84~100 B B
i, BPTE— oY — 7 RRbDbhi.

T DR RTH, BEMEE A 80% U o CDS [k
ff s, 1%LUT o CD4 Bififan b Tole, 22
TIDE DY - 7 ik\C, REwEmEEr B
T, b} PBL @ p24 PUERBE2H~5 & 17% CHE
Th - T

BRIt CDS itk Ve R B TS B 21T
Vs, CD8 BBiEfilaozRms: & o HIV @ budding 238
B3 hle BRYERE.

IRHEDTENDL, B M BIOTHFFAOERW CDS
BEf: v v <Bkp%, HIV BBV SIV © reservoir & 7z
WD ENTRENL.
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Fig. 4 Kinetics of phenotypic change of lymphocyte
and generation of RT activity in a
lymphocyte line of an SIV-infected rhesus
monkey and an HIV-1-infected human. PBL
were obtained from healthy virus-infected
individuals, ConA stimulated, then
maintained in IL-2 supplemented medium.
Cells were placed on slides weekly for
phenotypic analysis by indirect
immunofluorescence. Expression of an HIV-1
core antigen p24 was also analyzed by in-
direct immunofluorescence.

(modified from reference 14)
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