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: We described here the charactaristics of the Reverse
Transcriptase activity associated with the Lymphadencpathy
Associated Virus (LAY). A critical concentraticn of non ienic
detergent, all four deoxyribonuclessides triphosphates and the
divalent cation WMget+ are required for optimal endogenous enzyme
sctivity., The endogenous roaction product is digested by DNase
ang not by Riase and its synthesis 1is only slightly inhibited by
actinomycin . Exogenous reactions are optimal using pely A cligo
dT1p_1g or poly Cm olige dbiz.ig as template primer ang Wgo+ as
divalent cationm.
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5§§§LI§ 1) - Characterization of the enzyme reaction

Table 1 summarized the conditiogs (iguzziifggz t:a
zyme activity associated wi cor
Ez?g%ggg:s i?kg gther DONA polymerases, the enzyme needed Ta

Table I

LAY
utrements of the endogenous
Riigdependent DKA polymerase reaction

34THP incorporated during

Reaction mixture 45 mn (cpm)

- Complete
- Minus Mg (12

- Hinus Mg €1z plus
Mn{C#3z 00}z

' 1447
- Minus dATP
1595
- Minus dCTP
1630
- Minus dGTP
871
- Minus Triton
490G
- Minus virus '
' st
- Complete ] ﬂy
2544/: 4
plus Actinemycin D -é%
.j ,‘
3728 /
- Complete - ;?
74¢

- Rilase pretfeatment .
34MP incorperated during 75 mn
{

cpm)
2784
- Control
3561
- plus RNase
642

- plus DNase

proteins were incubated .

1aifing 50 mM_

—

icrplitres) ctoh

Approximatively 10 microgramms
i%gi”Egﬁﬁfgﬁg Faction mixture
“Tris pH 7.8, 6

e a L S ipreitel, G.05 % Tritaen.t..
WHg €1 10 mh 91thﬁuthre1ta s 42 A Tyit

Iﬁﬁ‘*ﬁ“{“ﬁﬁ"df“eéthgax?g’aﬁémlﬂ i of 3HE¥P (Siei;g1c :i;ivleﬁgm

o ti7awaly. Actinomyein D (50 wo/ml) o Rhasg R IUE. B SLELS

SFupted virions.. e recance

ﬁﬂasiu??géfément”ﬁagmperfﬁFﬁﬁﬁﬁ?G?ﬁ30 ma  at i? i ;qngse?
F 0.2 W waCl prier addition of complete regc 1; SIS the
gndoéencas reactions were carried put fer 45 mi

ti ixture described above. s and the
;isitzﬁza?;xA (1 mg/mi} or ggase lé(g?°3§gégl%rgirfe:§i?on e

moles were incubated for JC mn 2 .

igeitica] axcept for the omission of Eu%152§eiés 663 con.
At zero-time incubation the backaroun -3 £

&
G

- yirus with RNase reduced The
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Table 11

Response of viral enzyme to .exogenous template-primers

3UTHP or 3HGNP tncorporated
Template primer

in 60 min. {cpm)}
- Poly A oligo dTj3o_18 62 758
- Poly € oligo dGip_]g 10 23%
- Poly dA olige dT732.18 4 337

The abiiity of the enzyme to use a synthetic template priser was
tested by adding each one et a final concentration of (.05
absorbancy unit at 260 nm per m? in a reacticn mixture (50 1}
contaiaing 50 mt Tris pH 7.&, 20 wM K£1, 1 oM githiothreital,

5 mi Mg Clp and 10pCi of 3rTTP (30 Lifmme)) or JRAGTP {20
Ci/mmoll}., Reactions were initiated by adding the reaction mixture
to a viral pellet previousTy disrTupted with Q.1 % Triton.

In this csnditions of reacticon, where only one dXTP was added,
axogenous enzyme activity was only detected.

optimal activity all four deoxyribonuclecsides triphosphates. The
divalent cation Mg2+ was found to be necessary for the expression
of enzyme activity as well as detergent treatment. The addition
of actinomycin O to the reaction mixture reduced the synthesis of
the product by approximativel 50_%. Incubation of disrupted

HTMP Tincorporation, providing
evidence that the enzyme acfiyity- is.dependent on RNA used
as»‘,—_t-E-ﬁp*!,:a.-t: ) L e e T e
IR CEROWN
product was. DMA since this product was sensitive to DNase
tr¥eaiment.but—was resistant to RNase. Alkali treatment was also
without effect oa this reaction product (data not shown). The
stimulative effect of some exogenous template primers on the LAV
KA polymerase activity is iliustrated on table II.

Both poly A oligo dTip_ 15 and poiy C oligo dB1p_13 whichk are
known to be effective template primers for RNA tumor virus DNA
pelymerasas (10, 11, 12, 13, 14), stimulated the enzyme activity.
Only a weak reaction was observed when the reaction mixture
tontained poly dA olige dT15_.18, an efficient template primer for
cellular and bacterial DNA polymerases (10, 11, 12).

. In the exogenous reaction (9, 10, 11}, the reverse ,
renscriptase activity was activated preferentially by Mgct,

The optimal concentration was found to be 5 m¥ (E?%?'nb%”?iﬁﬁh}.
The divalent cation MnZ+ was approximatively 10 times Tless
effective at 0.5 mM {comcentration generally used for the reverse
transcriptase of murine type C RNA viruses). The optimal.ph._for
SXogenous reaction was about 7.8 and the coptimal concentraztien

9f detergent was between 0,05 ¥ T8 1% (data not shown).

"In order to demonstrate that the RT activity i1s associated

“Ith the virus particles, 3H-Uridine Tabelled LAV was centrifuged

;f...j..ieﬂo_npmmfcr 90 min. ¥A a4 5 €6 35 pérCént Jingar gradient of

]ggudenz. The fractions were then tested for both 3H-Uridine

shg:;1eqﬂg§igpprequitab?e material and polymerase aclivity, As
on

figure 1, the viral ANA and tHe exogerous polymérase
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H with
Eigure 1 Yirus producing cells were labelied fo; ifnggigi nit
(MRS Ci/m:O] : 22 %Eiliéi&egil;ti;eiyspg1yethyienegiycc1f
ru A !
then‘h?iviigﬁdbzggr; Eu:ification on Nycodenz gradient Es cemia
preczp; : eisewhare {4 }. In contre) experiment Mur18§ eg]: e
giiﬁgjbinded at the same density {dats aot sho:n;;aétioiawere
fractipas were cotlected and_5gl sample of 9;5_20ﬁ1 Lion ne
e Sl exogengugtﬁlech;zgtga pgszent trizhld?oacetic and
ion were precipi d v e chla ce
§;:C§$°1aoezzea scidoprecipitable mat?réa]ha.:adiéggtivity o
collected on 0.45 g Millipore filter and the
measured in a Packard scintillatien counter.

activity were found in coincident pgaks?gt a g;qs;zieogagg?€zd
1.10 o/ml. in similar experiment using ~ S—Me fon IS
vgrus” an exact cpod idgpce was ngerved Detwee@ thefpisv et
activ%ty and the ns containing the proteins ¢

not shoewn).

3} - Purification of RT from LAY infected lymphocytes

As shown in fig. 2 using activated DNA as temp]?te s;;::r;t
3 peaks could be seen corregponding‘toa ,-Yagd ?1 pod¥me R
KET 0.2, 0.4, 0.6 M respectively. With poly o %a r%ggégéd;na
eaks were also observed : 0.2 - CG.4 and 0.6 ¥ KC1 co espangineg
geSpective1y toe RT activity, v and o DNA polymerfgg‘ag t:a i E.M
Using poly Cm dG612.18 as template primer, we identifie e 0.2
pEar g the only R1 peak.

With non infegted human lymphgcgtiég)we3n?iigsozlgn§ peaks
usin oly A oligo dT3p-18 (0.4 - C. s 3B 5
;ziégagedyGNA and no activity with poly Cm cligo dG. v be
Comparing both results a LAV related R.T. acltivity cou
detected only ia LAV infected cells.
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LAV INFECTED CELLS

RT
60 ! Bonaror
KCi
50 g M, w0
NON (NFECTED CELLS i M
E 2
Z 40 f\ = 40
2 =
piH &
= 1 =
z 30 Z 3
z 2 Q{DNA P
w20 ;! & gy o%
16 ? F0.1M 44 0.1M
S \
1015 20 25 30 35 40 5 10 15 20 25 30 35 40
FRACTION NUMBER

FRACTION NUMBER

Figure 2 The figure shows the RT and DNA
pa%ferns cbtained after a phosphocellulose chromatography and a

0.1 M tol #MKCY etution. Enzyme conditions are ideatical to

those described in legend of table 11. One enzyme unit isg defined

as the amount which catalyses the incorparation of cne nM of

depxynucieoside monoghosphate inte the product DA during one

hour at 37° { for 109 cells. {1 6 eguivalent).
C—C pely Cm oligo d6iz.18
—& poly A oligo dT}Z-ES
B—A Activated ONA

polymerase activity

A Terminal decxynucleotidy! transferas
performed, showing a TdT activity peak,
shown) different from that of RT {0.2

e {TdT} assay was alsg
at 0.5 M KC1 (data not
M KCI).

DISCUSSTON

Treatment of the virus with a nen

B the endogenous activity indicating tha

envelope promot®es tHe enzymatic react
deTergent ang the "shapr ?ﬁ%?f:fﬂ'

icnic detergent enhanced

“activity remains.
NA and with 355
ith.the fact that.
ssion of one deoxynucleoside
eases the endogenous reaction
expected for a DNA polymerase activity, Furthermore the

by Digse”

P LFipRASPNatE precurser decr
as

activity is streng}x_;gﬁanced by synthetic
}e@ﬁiﬁﬁﬁ“pﬁTM§T5%such-as:ndt?fﬁfﬁ]igg,dfﬁﬁjféiéﬁﬂfbglmeﬁ 13
61718 which are kpown (10) to.

be preferentially uysed bxﬂ_ﬁ
renscriptases of RWA_tumor viruses.. -

T Lonit rEguirement for optimal acti
divetent catioh M2+ | “This_c
HUFET T8 T]

ity _is obtained with_ th e
o iractern s similar )
“deukemia virus (HTLY) (15) although

HILY is not
antigenically and morphologicatly related to LAY.(4). Thus, the
Sfzymes of known human T Tymphotropic viruses seem %o be MgZ+
dependent,
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LAV DNA polymerase can be purified fram LAY infected 8) - SINOUSSL F., MENDIOLA L., CHERMANN
numan 1 lymphocytes by ghosphocellulose chromatography and £C1 - RAYHAUD M. (1973} Spectra 2000 {Eurié?.éyiQSMIN TR

elution (16). One of the three peaks (XC1 0.2 M) observed using {i? in density grad. 1972) vol. &, 231-243 fonal. Centrif.
3}

L E—— ]

poly A oligo dT12.13 as template primer is also phtained with
poly £p 0ligo daG, reverse transcrintase specific template
primer (17}. No 13T activity was detected 1n This peak. botb

' Ts, the position in eluticn gradient and the mplate, priper |
cpecificityZingicate That the eluted enzyme £

- ONO K., OHASHI A., YAMAMDYCG A., MATSUKAGBE A., NISHIOKA N

TAKAHASHI T., NAKAYAMA |
i LY 323-325: and SANEYOSHI M. (1988) Cellular

%ranscriptase. AR A i : 10)~ BALTIMORE D. and SMOLER D. : ‘
TR TEEracteristics of the enzyme associatad to LAV ' 1507. . (1871}, Proc. Nat. Acad. Sci. 68, .
together with iis merphalogy in electron microscopy (1)(2) - : : 4 L
which is similar to other RNA tumor viruses such as Eguine _ _ 113~ GOGDMAN N.C. and SPIEGELMAN §. {(1971), P T
infectious Anemia Virus, ELAV, (4) - atlow to classify LAY in the (USA) 58, 2203. ’ » Proc. Nat. Acad. 5ci. .

Retrovirus family.
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