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RESCUE AND CONTINUOUS PRODUCTION
OF HUMAN T-CELL LYMPHOTRO?IC RETROVIRUS (HTLY-I111)
FROM PATIENTS WITH AIDS
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ABSTRACT

{
A W,‘M permissive human neoplast
. corlaliom ©F

described fm; cytopathic variants of human T-g€11 lymphotropic retrovi-

ruses (HTLV-111) wpaeiash f4ign from
infected T-cell population preserves 136 capacity for pemaneht in vitro
growt%%exhibits continuous viruy esfFedSPMa<HiPSustl [sultudle
fa/@m‘toa of @pat'@-vif ts of .N¥LY from patients-witw-Tymph—
amms:? and » A5 2ontTRIIS iy es production in high
amounts.: specific viral probes for immunological and
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cytopathic effect of HTLV-111 desibe infected
s A inducTiona

of multi-nucleated
Cary A .
a'\be used as an indicator for the detection of we Fea

T-cell population {s

e-AIDS or AIDS patfents. The

nucleic acid studies,‘

giant cells whi
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A family of human T-cell lymphotropic retroviruses (HTLV) comprises
two major and well charpcterized subgroups of human retroviruses, call
Luwrar. T il:‘ &u-w : ¢

/- AVirwae

HTLV-1 ( ) and HTLV-1T ( Do ently a new vaY:t of HTL/
a patient with lymphadelopathy named al}o as lym-
phadendpathy associated viwys (LAV) ( )XQ is described erj cij'(
we most cmn fsolate obtained from p}tients with mature T-
ce l\malignandes is HTLV-1 ( ). Serggpidgpiological and nucleic' acid
hybridization data indicate that NTLV-1, Seetudéng—+te_new subtype, s
etiologically associated with T-cell leukemia/lymphoma of adults ( ).
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The disease clusters in the south of Japan ( ), the Caribbean ( ),
Africa ( ) and can be found in other parts of the world. HTLV ¢f sub-
group I (HTLV-I1) was first isolated from a patient with a bemign form of a
T-cell variant of hairy cell leukemia ( ). To date, this vAs—npn-

reprkT™S o7 HTLV-T a

<
sem:‘the onlyniso‘late Aobta-i-md from a patient witt}‘neoplastic disease.

However, isolation of retroviruses and seroepidemiological data suggest

that HTLY of bothysubgroups,=including Tew—vartants. from—subgroup—iil, may
weX

beﬂ e acquired immune deficiency syndrome
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Epidemioﬂ)gic data strongly suggest that AIDS is caused by an infecti- cosdl

ous agent which is transmitted by intimate contacts or blood products ( ). 7 /Df
. To- date, over 3000 cases of AIDS have been reported in the U.S. ( ). _’:_" A'Z'/?’j
Patients with the disease include mainly homosexuals ( ), intravenous M?‘m'?.‘
drug users ( ), Haitian immigrants to the U.S. ( ), and hemo- 7 m d‘
philiacs ( ). Recently, an fncreased number of AIDS cases have b_een Z’é‘;
reported in children whose parents have AIDS or intimate contact(s) with ;J <
a person having the disease ( ). Although the disease in patients is R«uliHwp
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manifested by opportunistic infections, predominantly Pneumocystis carinii

pneumonia and Kaposi's sarcoma, the underlying disorder affects the

patient’s cell-mediated {mmunity ( ) v—Fhe=T-eei—dystunction—+s—often
ek

me absolute lymphopenia and

reduced helper T-lymphocyte (OKT4+) subpopulation(s). mu_
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lDespite i{ntensive—research-efforts,—she-causative agent—of-AiDS—hes
Jaot.yet heep ideatified. Although patients with AIDS are often chronically
infected with cytomegalovirus ( ), or hepatitis B yi s,._(_ ), we X
g \7. ¢
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have proposed that 2 amswte causFey AIDS 46 3 A
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N immune deficiency in cats ﬁfeline leukemia viruQ. ( ):@:ﬁwsedﬁ oS gl
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he—&emt{‘retrovi ruses of the HTLY familyAmmwn W |
A tropi&;..c:tﬁre;erenti 'f’ly infect "helper" T-cells (0KT4+)£_“M S A
(Ir/’(n hod cytopathic effects_ on various Humn anii mammalian cells as demonstrated by
A aell N they oy éé g
"’A'J_suycnc tia fadwesion ( ); .
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n “ of acspectfic T-cell function®( )o R in some Ay
A - A ;ﬂ,—u&v A a2
cases may result in a selective cell killing ( )3 MNevoorer;
a,gg 7) ovs o';..bv\owmw by 1ATTngTe "o and d/cod Produe?S, - Mﬁ
demiologicalydmin showed that the presence of antibodies directed cell
fesulTs by M. Essex » 7.4, leq 9nd Cier oifresqes

membrane antigens of HTLV infected cells fs from 30-40% of patients with
H T T owd #7¢v-&
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AIDS ( ). In addition, over 20 HTLV isolates of bothdsub roups and
Y it Ao
) new variants were obtained from patients with AIDS ( ). The success-
n M rarious oy 2 <wo Adeve spmenTs il

ful detection and {solation of,‘HTLV was made possible byA scovery of
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TCGFAwhich enablel.ﬁ selectivelp > grow different subsets of normal and
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neoplastic mature T-cells ( ),,’Thc viral rescue and transmisstion of ,@Z
HTLY into permfssive cells followed s well established procedure‘mn ‘

z worked out, in the system of avian sarcoma vi rus transformed mammalian cells

A
( ). The cocultivation procedure,using cord blood T-cen; from new-
MYy TR te. 1ssfaTion a3 wrcy I ppes
borns as recipient cells for 4&-&&5 enabled Apreferential.AM

We=tSEIg with fmortalizing (transforming) capablfty ( ) 4 HTLY

normal T-ceﬂsM L RIS cbey and exhibit
MIgAT 4o Mone m(mmvr n Ede Qo«.-m?
mainly cytopathic effect on thetycn-oﬂ-,y-md transiently usinq'i- I1ms, z
ﬁd_wnul‘l‘- s
cells as target,in cocultivation or cell-free transmission experiments. Yorionr o
was- vl e
This turmed=submbomimre main obstacle for mewwr frequent isolatign and VerdLerrey

- K
particularly for detailed biological. 1munolo ical and nucleic acid char-
067G 10l % f”\
acterization of cytopathic variants of HTLVA To overcome obstacles, ,;/o: o
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we ifege performed an extensive survey for a cell population which wewldnbe /""‘
ArOS «_

highly susceptible to and permissive for cytopathic varfants of HTLY and ¥
- 7 “

wamdd- preserve ”capaci ty for permanent grgv?th after infection with the

virus. We report here the establishment and characterization of ”,, {mmort-

alized T-cell populatiop which {s susceptible to and permissive for HTLV
B L

cytopathic vari antsja for the. rescue and continuous,pro-
ductiongz Ll m Mﬁasz-d_ o W
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Several in vitro estab)ished permanent cell lines originated from

r susceptibn{ty_.tgu_i_nfection with cywe- /o

[ CAKA
ries o/ex' 1uents., Two cell
" Tines with characteristics‘bf mature T-cens % Susceptibﬂ& t°

human malignancies wer'elassaye
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o€ I3 1n|’e¢:ti<:ul|4 as determined by reverse transcriptase (RT) assays,
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VThe iagwved parental cell 94

4,‘.w & oo poetin .
1ine by HTLV-II /\for particulate rﬁrse transcriptaseﬂde(aa
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E. T) 1t 'Iymphadenopgzhy. The serg; of the
Psas z.,. 4
péf)ﬁpt {E.7 t—M (=SB4, disrupted HTLV-III ( v

< Nroy-20 ~

{

= " and fcted with 961‘ of HTLV transformed human T-cells in ¥w precipitation e
JArCCiigy TV -L csllpttedov ( ), 2 : )
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To cdede

a hemophiliac pati

tnsusceptibg and highdy permi ssive T-cell popula- /”a

/ Qtion for HTLV-111 wigtEk, | s, /9 z2
avye Utod.. ‘ CCv IC?J?Q
‘ woutd preserve % permanent gromtl‘~ Aand conti nukus v1 rus productior:} 777 ™ I
Z/\L _ A ’ 0‘ ’t“- S yere &f"}, l"""a)‘ (1’:"" AF Cec A b,
s 4extensive cloning of the parental T-cell populat on was perfomed. A total “Z o
| of 51 single-cell clones were obtained by both capillary ( nd Bl
\ 9 vty g Lt 2

1imited dilution ( ) technique“ Aessoned for proliforatiomeapa- o, oo,
- ‘ &P—J ﬁo 7/nJ“.K

HTLY=1II1 infection.
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A representative example of d response to ¥ virus infection of 8 (7 ay
- e <aclold —

T-cell clones which are susceptible to and permissive foaHTLV-lII Als shown T -
Core- g 7+

in Table 1. In parallel experiments, 2 X 10 :
p p &6,:/‘(/ {

NS

were exposed to 0.1 ml of concentrated

meaning Wi Thoul CtendiTions + to7e YTl -
of reverse transcriptase (RT) activity. en r cell growth morphology. Jé»rm.-.
M"“aﬁme vir“ antigen(s) and RT activity 1n culture S R

fluids were assessed after 6 and 14 days of infection. Although all 8 '

clones were susceptﬂﬂe to and permissive for the virus.
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there were considerable difference s ¢n capabilit
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9 to proliferate after infection. Aliﬁy.““dis of 1nfectionw‘ a

to <r frerm
cytopathic effect was manifested byAm 10»901'\5 thc:“
fnitial cell, numberifnd. foriddiztong a high proportion of multinucleated
(giant) cells were consistent‘ly found 1n a1l 8 infected clones. Thef per-

m-ﬂwruamz
centage of T-cells positi é for viral antigen(s) N JEA with the-pmu-s %
frn A1.DS

serumﬁ(@) and,hyperimune rabbit serum raised against the whole dis-
nrev -
rupted whous yap=in—the range from 103 to over ‘80%. After 14 days of infec-
2z 3 proporao o3 HTLV - _,gZ'
tion. “total cell number u-:cﬂ.?}i —ponion of—2FA positive cells #5¥=%he

fmZ el spyretX
Ms 1ncreased in all 8 c\ones. Th%ﬁm ALl

b
£ound—in cjmne H/4, H/6; md lowest was in clone H/3. e virus wer=
positive cul tumd consistenf?y:':':ufnd giant cemuh a-dright-
bl tid o
GeMSTSTATIING revealed—a-tighwemer—of nuclei (Fig. 1a). , Electron ot
Pt %:;scopic exmi?ations of the infected cul tur;s m Mr—abunda.nl upber MZ
of—virat-partities (Fig. 1b). odon
To determine whether HTLV-1I1 {is continuously producd by the infected —Cy
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T-cells in long term cultures, both vhe virus production and cell viability a‘_,(

of the WPA{A infected clone H4 were followed for several months. As shown el
' =
in Figure 2a, there was a fluctuation in the amount of virus production, '
however. culture fluids harvested from the H4/HTLV-III cell cultures at Cnd™
approxinately M day interva‘ls consi stently exhibited particulate R‘l’ Ot
et ructed
activity which been follmd for M months. Imn 'the ‘.
viability of the cells s rangf from 65-85% and the doubling tim . a

e J to
of tive H4/HTLV-III cei-%-cu-‘l-ture was approximately 36-48 hours (data not %

shown).a%M'[W Thus. the data clearly indicate,' ;)iém



contdausuenkiSEINNI] -groduetiongy permanently growing T-cell population

awdier Hrty- pp/l
Con & ond term culture.” =~ Z e

Sy, The yield of @R virus produced by H4/HTLV-III cells was
assessed by purification of concentrated culture fluids through a sucrose
Aadcye ‘g QS v/ 7Y
density gradieng“and Aparticula e RTna aves etpogiped in each
fraction collected from the gradient. As shown in Figure 2b, simflar ¢
Gther retrovirusess/The highest RT activity was found at density 1.169/wl.
Electron microscopic (EM) examinations of e "a‘Hquots from the fractions T
with highest RT activity revealed that the banded virus particles st 2en |
s+ M Mdg were highly purified. An approximate estimation ( ) fewr <3
the number of viral particles determined by EM and RT activity suggests
\!
is about 1011 wiz3p
Ler Fhersfore
partidesd T, “Athe established T-cell
clones are susceptible to and highly permissive for cytopathic variants of
HTLV;‘ all of them preservefl proliferation capacity after i nfection; 4h MJ
@,d@qj'en. as demonstrated in the case of H4/HTLV-1I1 ¢&Tamms, «=Toixt

5
some Mtbtm can proliferate and continuously produce 5 large amoun% of
_HTLV-III in long term cu'lture’. Py g

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

_ . afladensy ' _
3 - FFUS E3STHEY ',l;TLV-III isolates have been,
suseEsSTul 1y obtainew,\cocultivation f(um(4 patijnts)and =pgrlise :/é
. ﬁll A , W - [

qs48g cell-free infection ode-cell clones [{H/ )/l et-cells. © . .

e g

4/@47&;9«/
actoTo o doliilon 3 POKE _‘4.“4"‘~;“‘wf‘ p
0»47(,,;;(0’ in eor JalymrwinRY deim:ﬂ# P



T "’Eﬁf

ST Tk
M(W rel.&( MMA,%L

be Tween

WW

a,J tﬁe‘posztiv& was
the
or—by-eetit~free—infection. The transient expression of cytopathic variant
of HTLY in cells fron AIDS patients 2 pfﬂ-"e\‘ﬂ“e cc‘ll
sy%l;uch—vld be susceptible ¢t o an perulss ve for the virus repﬁ-

sented a major obstacle in detection 1solatio and elucidation of t.ho ,
/ c agent ¥ this disease. The establishment of* T-cell popuhtion wivieh,
aW continuously grow and produce-¥® vi rusn
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Table 2. Rescue of HTLV-I11 from Patfents with Lynphadenopathy (pre-AI0S)and AIOS

Patient Diagnosis Origin Virus Expression
(Initials)

RT Activity IFA with

(x 104 cpm)  Rabbit Serum Human Serum (ET)
(% Positive)

RF¥ AIDS u.s. 6.3:° g0 3
(heterosexual) .

SN* Hemophil{ac Haf tf 0.25 10 ND
(1ymphadenopathy)

BK* AIDS u.s. 0.24 44 \ 5
(homosexual)

Ls* AIDS v.S. 0.13 64 19
(homosexual)

WT** Hemophiliac u.s. | 3.2 69 ND
(1ymphadenopathy)

*Cocultivation with H4 target T-cells

**Cell-free infection
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