C. The first and the most important of the four Science Papers said to prove
HIV the cause of AIDS. This is the typed draft produced by the Lead Author M.
Popovic, with all the handwritten editing and comments made by R. Gallo just 7

days before the manuscript went in for publication. (The cover page unfortunately
has faded.)
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RESCUE AND CONTINUOUS PRODUCTION
OF HUMAN T-CELL LYMPHOTROPIC RETROVIRUS (HTLY-111)
FROM PATIENTS WITH AlDS

o Lunr 7o oeel = TH
LIV ;

= "/.//J",\..d///

O Fk v cons byl w77
&

/* “ /](, ! L 4/ {p\
O
BT R A
I -
7 L2
e, LT /( g




OPRT oy

]

ABSTRACT

A Wd peraissive husan neoplast
A e

described ru'-‘ cytopathic varfants of human T-g811 Tymphotropic retrovie

T=cell population {g

growth, sl exnidits continuous v1 eRST el K X TP S AT [RxuiTud e

f@"mhuopo( c—y}paviy var(Ents of WAV from patients with-tymph—

+ AL oxt (ARAT X 1P production fa high

spacific viral probes for {mmunological and
Gt At « Cne 1or.

nuclefc actd studfes, Cytopathic effect of HTLY-111 4wslbe Infecosd

£y ypducTion
EIP-by of multi-nucleated

o cory A .
glant cells whi aﬂha used a3 an indicator for the detection of wm e

virus.

e



THNTI T g Sk,
' ’ 3

A famfly of human T-cell lymphotropic retroviruses (KTLY) comprises

two major and well charpcterized subgroups of human retroviruses, called
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The disease clusters in the south of Japan | ), the Cartbbean { ¥s
Africa { ) and can be found in other parts of the world. MHTLY ¢f sub-
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manifestad by opportunistic infections, predominantly Preumocystis carintf
preumonfa and Kaposi's sarcoma, the underlying disorder affects the
patient's cell-mediated fmounity ( ) r—Fhe—F-ceidrstunction—ty-eften
WMM“W\UM 1ymphopenia and
reduced helper T-lymphocyts (OKT4¢) subpopulation(e)s Hm.m_
reverseTrtil T FRIpar—te- suppra TTOP Tt yrphory wi—IRSIEREEE, Joor———
1y G =+ . - ed

ant.yst heso tdeatifisd. Although patients with AlDS are often chronically

{nfected with cytomqalovim ( ). or hepatitis B 19:.‘(_ ), we .ﬁ;t‘ .
B
have proposed "'"K ‘ﬂ cau MDS 30 M?{ , wt-u

> <! m;” tn A Laaad o i) i Fode Bl Dlompn

wtNILY, n precedence of eswsing
PrN a«r«w( ; Catn. Cipamd. F“"!‘"
fmwne deficiency in cats 40 feline leukemia vimi. ( IMstned € omgoei
G / s

t_retroviruses of the HTLY famil N
’ 1- ghn

At tronlsﬂl~45n;nrmu ily {nfect “helper® T~cells (ouw); bt A'
(I’/f’ cytopaum: effects on ur’oux Hmn ans mammalian cells & dmnuntnd by
c o m g'%: Q @ %
Unc 'th
A }Y% “ &) A A~ 7 ¢
of M T-con funcuon‘( ‘ in some
T- "’r’"b" WCi /
cases may result 1n a selective cell killing ( ' )& MV | ‘@/ e .
) an Con am~dBil b7 ravimate Bamsir and bfcod pretiuers ] H"’
YA demiologicalydmm showed that the presence of antibodies directed cnl .

Phaty - (esu\Ts by # Ettan v 70 Loy *end (Zep uftesent

membrane antigens of KTLV fnfected cells 11 from 30-40% of petients with
/vrtv I owd #rev s

AIDS ( ). la additfon, over 20 HTLY {solates of both subgroups and /
AL DA '
" new variants were obtained from patients ih AIDS }. The success-
n N et <{wo

Adevs 2pmen ™
ful detegtlon and {solation of HTLY was made possible by, ﬁf;ﬁﬁonry of

(
YCGFA\chh ennbh‘ selective Pt qrau‘él"crent subsets of normal and
n

s / w& £~
. C;IL > 7/
/u/J*\ T tgp - Ll s T /""/4"/



m E 'Z . 2z ‘ﬂ‘.\ﬂ

?‘W&‘UMW

neoplastic mature T-celly { ),, The virsl rescue and transmission of
HTLY into permissive calls followed » well established 9roc'dun:l“nl

z , worked out in the system of avian sarcoma virys transformed massalisn cells

( ). The cocultivation proctdnro.uﬂng' cord blood T-cells from new-
WLy s —ca_ 150/o T ren wry FPyres
borns &3 recipfent cells forlu-&uu mnblodlprﬁlnnun'

hetrgEERa with fmmortalfzing (transforming) capadility { ). q HILY
variantsywhich possess “weak® or Vack 5 fmoorty uing 0

roperties for

and exhibit

MIGAT N Meat smpeaTAMT sa ¢ AL WA

mainly cytopathic effect on ma’cwa transiently u:lntz T Ang, I
apewad T < 7

cells as target,in cocultivation or cell-free transmission experiments. “Oigiry

waro. Landl
This cerwed-ootetestmre m2{n obstacle for mmsw frequent 1sohuqn and vendmrey
o
iy

A
particularly for detailed blologicsl, fmmunological and nuclcic acid char-
6‘7"'4&‘) Nm oY <4
actarization of‘cytopuh{c varfants of MTL‘I To overcome s¥ obstacles, AAOS v

;/ ”
Py A/DJ' -
Mghly snscept(ble to and permissive for cytopnhic varfants of HTLY and ‘Pg

we ffugm performed an extensive survey for a cell population which vepsgabaliertog

-

wamid- preserve ”cnpnclu for perwanent gror-sth uftcr infection lim the

virus. We report hera the establishment and characterization of uﬂtmrt-

alized T-cell populati vh%ch‘iz suscepi(b}o to and permissive for HTLYV
il %—b‘ﬂ‘“ Loroy "y s/

cytopathic varfantsa for tho.A rescue and continuous pro-
ductiongrz L /’M ViR e frO
wEA s ~ams MK e

permanent cell lines originated from

human malignancies nrilusx r susceptibilfty to infection with cy®e- 7
e = ,37]@ CA A

ries o/c hmm., Tw cell

e e . e

Hnu -lth charoc!orhticn of u!urv T-cells mt susupt{bﬂ& to
we A R g ey A
i g7 M!ectioa as determined by reverse transcriptase (RT) assays,

s >

. /.‘%',. 4/«/‘_, @ e &'y

e A , IV T -7 '
- 4 X e, it £r , 2

,/-),“/:/‘,'l . : = ,-.,,‘,.» . ‘3‘. '

L 3 e ¥



The QIR parental coll

P / L v
line bJ Knv-ll‘ml‘for particulate rc.m-u transcriptase /‘M.@,
W

A\ tpleae
activity ln culture fluidigand about 208 of the infected cell population .
was positive fn lndtrtcg {mmune fluorncent assay (IFA) using @ serum from cova
£. T) lywhcdonop y. The serum of the

a hemophiliac pati

NS Ml T
Cerk

/?.,. e
(‘\3 , pipfpz (.1, t;wuu-m u—g disrupted HILY-111 ( ~ £ v
H . Hroy-o <4
B and r‘?ctcd v1th p61 of HTLY trmsfomd h:un T-cells in @ precipitation
% #‘ G/ 2q Lo ATy oy UYL condimmtanton ( ).*‘3:7"'%’

asu)u( e

N
g 53] ness i3
/Q%r 1o SDais cnsuscapuﬁ and hbghdy perniuivo T-cell popula- /"’a
/' tion for MTLY-111 ik, IW P S /D‘é‘_]'"
y ,,,,p A % e

-o.u preserve W permanent omu\ and continudus virus prodoctlon:; 77 ™ ot
I el €3 P A 2veee ..:-"x-'.- wVe IF tie gy,

P 4extensln cloning of the parental T-cel) population ns perfomd. A total ot s

of 51 single-cell clones were obtafned by both capillary ( ) and e T A

\ rha e w' +% BLLA Comptcs Lt

1iaited dilution ( ) techniquesbund Qessencd for protilonitioneepe- ..., .
‘»J (’L"f‘MJ S
HTLY-111 infection. o
A A 2
A representative example of 4 response to W virus fnfection of 8 9wy
. e, ke
T-cell clones which are susceptible to and permissive foran.V-IHAis shown "IESL.

Cor. % -

of sach-J-call c) > p
has npo g |
contatning 105 cpm )

in Table 1. In parsllel expariments, 2 X 10

we xposed to 0.1.ml of copceatrated v
meantng wiTAel tondsTians v oy
of reverse transcriptass (RT) activity,

e

gmth -nrpholoqy. ,c‘uvv, .

a— vha

Ty
N&‘J‘{{o‘l G;Ao-ﬂn-mo virel ant!g«n(s) and RT actlvlt,y 1n culture -~ Kl

‘t,:-.,‘.

flulds were ascessed after 6 and 14 days of infectfon. Although all 8

clones were susceptible to and permissive for the vim:.Wu

7 #Tev- zZ
4\.4,&4')“ Q/Mn‘w& ('.‘?m— e Ty ~T, IC, kljf,/



yunde? Bt .

= ¢
SR
A P v U 1,
e Rach  caw Hay A
there were considerable diffarence pon {nfectod—obenas In capebilifty

P (o proliferate after |nhcuon.thMdis of 1nhctlo:a7‘

s ¢ germ
cytopathic effect was manifested byAm \95901. LM
taitfal cell nuabcrl:nd > Wstireag & high proportion of lu!ttnucluud
{gfant) cells were consistently found in all 8 1nfocud clones. Thef per-
okl ®

Wad
centage o! Y cells posﬂ.ié 'or viral nntigen(s) n MM with tm& @
.,f-o-« os W v

serum, (m and“ip"(-mn nbbit serum raised against the whole dis-

I'I" -
rupud whous Gapednthe rmg’ from 103 to ovtr ‘80%. Aftar 14 days of infec.
 wrev -4
Uon. “total cel) number u:m +-powston on” A positive cells Ss= e
(TP

o foul pyrutX
M; {ncreased in all 8 cloncs. TH%%Ms ralts

E R ' e
Aewne—4n cmne H/4, H/6; md 1ovnt was in clona H/J. virus

positive cul wr;md comhunﬂ round g!ant ccllx which la-detght-
GHomsTYTITIN AT Tef (Fig. 1a). Geant
g rexvssled—a ol nuclef (Fig h) Electron QJ"

[ ad

microscopic exami at!ons nf the infected cultures shoued&abunmg npber 2, 4,

Z7al T ~Lh Ladll paminds § anrin & e
b:?fn?'wrﬂﬁu (Flg. lb). &
A (“‘(’lu-z,)
To determina whether HTLY-111 is continuously producd by the {nfected - Coy
frée *
T-cells in long term cultures, both Wb virus production and cell viadility a_f(‘
of the HIL{A Infected clong H4 were followed for several months. As shown o .
in Figure 2a, there was a fluctustion {n the amount of virus production, ;44:,12
however, culture flulds harvestad from the WA/KTLY-111 cell cultures at Lot
approxiutﬂy 14 day ‘nurnh comuunuy xhibited particulate RT : P e
R ¥

activity which 'leun followed for M months. [neuseteden, The
A

viabtlity of the cells ‘%“9{ from 65-85% and the doudling time a
O Ll , Wk o D
ol (V) M/Ntu-lll cett-cuteurs was approximately 36- 48 hours {data not M(}mz‘

sho-n).&ﬂw Thus, the data clearly indicate § s
Y “leym



Conhbmmene-tINNL] -produotioaay permanently growing T-call population
Con. LD e euime, TV B

«aagmr, Fhe yield of R virus produced by H&/HTLY-III cells was
assessad by purification of concentrated culture fluids through & sucrose
density grudiont,anmlzc RT"&%‘“”&!W {n each

fraction collected from the gradient. As shown in Figure 2b,\similar t

CGther retrovirusesy/The highest RT activity was found at density 1.169/.%(,/Y

Electron microscopic {EM) examinations of {8 aliquots from the fractions
with highest RT activity revealed that the banded virus particles AL 4eh— -
sHIALMG ware highly purified. An approximate estimation { ) boww ¢}
the nurber of viral particles determined by €K and RT activity suggests

that the &¥a) ,(Zfi}’r . 13 about 1ol w33y

particlesy Ty ' m:‘zﬁf{'e:imum T-cell

clones are susceptible to and highly perwissive for cytopathic varfants of
HTLV'n all of thea preservef proliferatfon capacity after infection; 4h 4:*:{:
BOLLQpPN. 43 demonstrated fn the case of He/HTLY-111 gTamms, w&;t

some Mw can proliferate and continuously produce[ large amuns’ 01

HTLY-111 in long terw cul&ure’. oatict

We have used two clones, H/4 and H/9, for Lhe rescue of cytopathic

varfants of NTLY from patients with lypphadenopathy (pre-AIDS) or AIDS. “-;:
tpecion WIS LEZTT)
R AP ..‘, o
X s A A
(' .,’ un.v-m tsolatas have been
v <l 4)4-.
suseessTul 1y oouin cocultiution !u-(‘ patients)md m é_
. (1 pabasr) = (. ORI
wdtq cell-free iolecuon of T-cell clones ) s P
. 4 A
n al :_’&_"

A )Nt 7&(&4\, e 41«[,7(47‘*/ e

” san NI Apoph, i
4 , ,{a("(o (g z./ c/z;i(;y '(‘ e 5 bl B ‘n,..,m:.u we- (&
LA AR A *e Fw 1y



,,...,.«Hrmhﬁ“n. The trnmunt expnnioﬂ of qmpa

of HTLY in cells fro- A1DS puhnu a cm
i Conltl] s iim "
sysu- -ueh—nld be susceptible w rﬂu ve for the Hnu repre-

sented 8 MJM' obstacle in doucuon’holnl and elucidation of the
A
PrCiTe Tgent £y this disease. The astablighment ot‘Y-cc\\ popuhuon wivioh,
Jioarcied A ok
faor-iirustateetion—eon conunuouny grow and produce - virusy
o 4

[ |
»MW“\
'/fa«.l A

WA.«@HZJL eombclow Fus LP
M’mﬂﬁz‘j’d:’—“"" — y “"2 ‘Z.“)“

,/‘_'.— . ‘ .
) C_"cfo]'cﬁmu HOT @ cyTopaid! < M =p

TN varuids & ATLY o
. LEN &
REFERENCES NOT DONE w{ /’"""‘&‘

(per Mika) A /{401

Lrnmrus 1
Fax
ﬁ/‘"ﬂéﬂco— ol
2 é selgs.

End of Popovic’s Draft.

Wd

27





