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Abstract

Reverse transcriptase gene of Avian sarcoma virus(ASV) was cloned with a thermoindu-
cible expression vector, pPL~lambda. E. co/i N4830 which carries temperature sensitive cI857
la mbda repressor, was transformed with this pPL-pol plasmid DNA. The RNA transcribed

by those tranoformants was isolated and analyzed. It was shown that the inserted reverse

transcriptase gene of ASV was transcribed at high-level when cells were grown at high

temperature. (N KOLAN)
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start point o 4] 321 base pair ¢} downstream of
frESl gie). o] sited] #HAE DNA &= termo-
inducible system gl pL-2 cI857 gene o] &3 =/
e BEoh

3H  Avian Sarcoma Virus(ASV)e] supercoil
DNA £ 7939 quail 9 tumor cell o 4] 4=
fon pBR 3226 o]u] Cloning 5 ¢t} o]
DNAE gag, pol, env, src 9] 479 geneg Ztzm
glom ojAL S TEEC 92,0000 3= reverse
transcriptase ¢ g-chain & coded}t}. 2»

A WWH= ASV DNAS9 pol gene& expression
vectore] JEASte] E. coli ol A BELL 3t &
3t7] ¢35l ASVeE DNAe} 9l pol genewtg
restriction enzymeo 2 B3tz BE KM ex-
pression vectorql pPL-lambdas] subcloning?}<
pol geneg HHAA I T E. colio] transformation
AA HmilldA HES AHEIA RNAS mHsw
SHE 7ot dolA BRE @&,
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Bacterial strains

E. coli HB 101¢] pBR 322 vector$} 2.¢] recom-
binant plasmid& transformationA] 7) =4 {3}
9 or L Brothizii(Bacto tryptone 10g, Bacto
yeast extract 5g, NaCl 5g//, pH 7.5)¢} 200mg//
9 Ampicilling #7453 LBis#(LBamp)s} (i
= glvt. M13mpl9e] recombinantE transforma-
tionst: W& E. coli Jm 103 FFsQ on o
o] EREHE 2xYT(Bacto trypton 16g, Bacto
yeast extract 10g, NaCl 5g/0)g t}. E. coli N99

Table 1. E. coli strains used and their
characteristics
Strains Characteristics References
HB 101 F-pro leu thi lacY strRrg- 10

mk~ endA~ recA-

A(lac pro), thi, strA, supE, (15)
endA sbcB, hsdR~, F’traD36,
proAB, lacl®, Z4M15

{-su® his~ ilu™ galk~ 8 (16)
(4ch10-pgl)

[A4Bam N* cI857 H1)

wild type cl repressor (16)

Jm 103

N4830

N99cI+

cl*9} N4830& pPL-Lambda$} 9] recombinant
£ transformationdl=d] = ¢ ).

N99cI*+= Wild typed) cl repressor& 7z gl
+ lambda lysogeno] 2 N4830-& Bk cI857
repressor®} N geneo] Eof ¢l& lysogen!®o]c},
E. coli #tk& % 15 Zon & Wud #AL
vector 2+ M13mpl9(Biolab)s} pPL-lambda(Phar-
macia)g c}.

ASV DNASO}

ASV DNA % cloning vectorgl pBR 3224] clon-
ingAl 71 plasmid DNA& calcium chloriderubi-
dium chloride method'® 2 E. col/f HB 1010] tra-
nsformationA} 7] = ] & LBamp plateo] B4
A 37°Co]l A 3}F9 #5&3 & colonyE LBamp
mediume shaking incubationsle] <& BIEE
ALt 439 t. minilysate method'® =
plasmid DNAE 3}l 3 restriction enzymeo 2
DNAE wmeR3ch, mEE cloned LBamp 1~2/
o XREEEY o BLOEESY WEE KED
t}. Boiling method®*®¢] 43} lysis3li cesium
chloride ethidium bromide gradient method®
DNAE 4#3lx ion exchange resine 2 ethidi-
um Bromide& kg, . & Ty,E,(16mM Tris/
1ImM EDTA) (pH 8.0)¢] #sle] dialysisdte]
cesium chlorideE B33} phenol-chloroforme.
2 Riisle mEik" DNAE alcoholz2 IR AH
DNAE & widch. T E.(0mM Tris/ImM
EDTA)<| #f#A7 DNAE OD.ooll Al BEE &
&3y ot

Reverse transcriptase gene2} cloning

#5815 plasmid DNAE restriction enzyme o 2
FE3sle] agarose gel BREKEIECE DNA frag-
mentE HEstz, gel ¢ pol gene fragment 3

- "] o]y o] elution buffer(0.5M NH,OAc, 10
mM MgOAc, 0.2% SDS)o) &A JEEse] DNA
£ agaroseo| A} BHHAF 2 o] 33le] agarosed
B8t} phenol-chloro-formo 2 #8135} = alco-
holz k@A A DNAE [Ek3Th. vector DNAE.
restriction enzymeo 2 YJEislz 7 Hko =
alcohol & A A ks F DNAE B4es= T,.-
DNA ligase2 ligationA] Z1t}.® ligations] DNA
% calcium chloride-rubidium chloride method?s?
2 E. colid] transformationA] 7] i plated] #8&
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REA A BHEA colonyZ nitrocellulose filter pa-
pero] transferdle] colony hybridization method®
2 transformantZ #EEW3oh. Right cloned ©hA
3%t DNAZ fHis)s restriction enzymeo
Z Yiste] agarose gel electrophoresis pio 2
double checkd}e] pol gene?] AL FEFRSIc}.

RNA®| #it W R

pol geneo] fHAH cloned LB mediume]
She] SEESE % BT BT, WEE sarcosyl
2 Hst cesium chloride gradient method# !
2 RNAE 438t 18 RNA dot blot method®
2 pol gened] transcriptiong FERS 2 79
spotE& §J%73le] liquid scintillation counter® %
E3slg g, #RE probe: #PdCTPE Mi13mpl9-
polo] DNA % nick translation'®s}o] {FEstg .

BR YU Ex
M13mp 190f] pol gene?| cloning

ASV gened] restriction map& 29 1o FHEiR
3k u}9} zto] gag, pol, env, src 5 47] 9] gened
Ztz 9lon o DNA: Guntaka FWo] fka}d
cloning vectorql pBR-322¢] A" u} 9k, o}
plasmid DNAE restriction enzymeel Pst I3}
xho 102 )8k o} & agarose gel BRIKEIS &
Re 27 29 FRHGen o F 2.8Kbe pol
genenl§ agarose gel Boj A H1sled elutions}a
cloning vectorql MI13mp 19% Pst I3} Sal [o =
PiEsl s 5 fragment® VA % T.-DNA ligase
£ A%t cloningstgd vt o] £9) cloning B#&
L 23 3d HRP o ligatex E. coli Jm
103%- transformationA] # 2xYTE:Hs ko] PTG}
Xgalst 34 gfEstz 37°Cel 4] o} %0 sESS

GAG |\ POL | EW/  SRC
g9k2 wEaevea s Esg SES8E G 28
WomX o oula DX © WX PEXRVX m &
[T RN G W (O M N

Fig. 1. Ristriction enzyme map of the genome

of Avian Sarcoma Virus(ASV).

The map is aligned so that the gene order corres-
ponds to that of viral RNA. A map of the genes of
ASV is included for reference: GAG, group-specific
antigen; POL, reverse transcriptase; ENV, envelope
glycoproteins; and SRC, transformation gene.
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Fig. 2. Agarsoe gel electrophoretogram of res-
triction enzyme digests of ASV DNA

lane I:Pst I+Xho I, lame : Xho I, lame III: 2 with
Hind III. The fragment of pol gene is indciated by
arrow.

hRE & plaqued EHSA . 2xYT plate
ko Y}eEly white plaques 1%w] ako]l 9o}

pol gened} WAL FEFI) S8t cloneg g
oxYTH:Ho] #5#%3hs plasmid DNAE #histe
restriction enzymeo & sl BREXEESE
RA (" O cloneg KEHENZ DNAE #
H #5808kl o}, reconstruct®l A& plasmide MI3
mpl9-pol® W3l nick translations} t}2 A
g9 FEHE FEREH.

Expression vector®y| pol genel| EA

M13mpl9-pol DNAZE Pst I3} Sma 122 g
g9 F. 24 S, nuclease® sticky endE LI
sle] agarose gel WHRIKEI S 2 pol gene Hirak&
srEEst el ot

pPL-lambda DNA= Hpa Io 2 YjEistz DNA
£ T,-DNA ligaseo] k3l ligationA g om =
#A4& 27 5¢ FRsryd o

E. coli N99cI*e)] transformationA] 71 #% LBamp
plate ko] faf@stz 37°Cell A 854k sslgl o
plate k9] colonyZ nitrocellulose paper. of %71

£ colony hybridizationg {3slg o =z #EHE
= 28 6o FEwe uhel 2k Hybridizationg
colonyE LBamp E:ibo] #:fEste] #i#st= DNA
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Fig. 4. Agarose gel electrophoretogram of res-
triction enzyme digests of M13mpl9-pol with
Pst I and Sma I

1:8ma I, 2:Sma I+Pst IIII: 2 with Hind III.
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Schematic illustration for the insertion of Pol gene fragment of Avian Sarcoma Virus

37°Cef 4] recombinant vector®] FEd 45 &
T YEF § Evhz @k w4 #ERY clone
<+ KE ##sle] DNAE mitistd Bag o
o] DNAE W|E kFH: lambda repressorel cI857
genes 7Za 9+ lambda lysogeng] N4830¢] o
Al transformationA] A v}, transformant& LBamp
plate ko] BefEsty 30°Ce| Al #Emsled #7758
colony g HERRSHL o] colonyE LBithbol 5zl
2 DNAE Hhiiste] restriction enzymeo & W
sl o}, o] recombinant plasmid DNAS- pPL-
polZ =73} =},

RNA2| 54F

pPL-pol cloneg LB mediumel #EfEsts 28°C
AA iRESEA ol 10%/mirk 5 EZ(ODso—
0.3) E#IY . o & ZHstd e 28°Cd
A BE e 42°ColA 24 904R v KEEs
I OERLGEES e BMBE B3l sarcosyl® RNA
£ #Hi3l cesium chloride gradient methodz
RNAE SBES oS 832 o] A& nitrocellul-
ose papero] WlgAl7) vh8 RNA-DNA hybridiza-
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Fig. 5. Schematic illustration for insertion of Pol gene fragment in pPL-lambda.
Solid black indicates Pol fragment
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Fig. 6. Colony hybridization result of E. coli
N99cI* transformants with pPL-Pol plasmid
DNA.

Arrows indicate right clones.

Pol gene

Ecoli RNA
28°C

pPL-pol ~
42 °C

7000 300 7100 30 10 po

Fig. 7.
clone

Blot analysis of RNA from pPL-Pol

Bacteria were grown at different temperature in L-

broth

Table 2. Quantitive analysis of RNA by

scintillation counter

Incubation temp.

28°C  42°C
Amount of RNA(pg) *cpm/spot
10 0 20
30 6 58
100 9 123
300 38 194
1000 128 367

* The background was subtracted from the experi-

mental values.

Ol A #END cloned A o 10f5 BEZ &
pol geneo] transcriptions] ¢} v},
Davison5-2.& E. col{9] tryptophan operon(trp)

& 2 phageo] clone3}4] 2 u} pL promoters] &
2 #EE 3 B R
trp promoter @ &) 43l transcription Rt} 1145
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A cll gene product expressionAl7]7] A=
phage repressorgl cI857¢] temperathre semsitive
3 mutationo] ¥ lysogeng {#Esl7] = pL
promoter®] repressor’} Rig#:{L= o pL promo-
tere] {3} transcriptiono] Qo el k. KW
geo] @t pPl-lambda®] pL promoter: {Kifol
4] cI857 gene producte] 4k3] (HEE wo FHiR
off 4L repressory} biE#:{EE 22 transcription
o] #EmE AL HRAY F U+

3% Remaut%'®& phage 19) promoter pLo]
E. coliol] cloned gened #EAMoE BHA 7]
a4 HEAgen, o pL promoterd] #EM:E A
cI857 geneo] thermolable repressor?] producte]]
& EBEN A 523 KTt heat inductiond]
#e ERE Ao, BE BHETI4 4R &
EEES 30~40%7t cloneftd gened] {ka} A pL
9] :ES vtz #eh. = DeromE"L SV 40
9} small-t antigeng bacteriophage 19] thermo-
inducible leftward promoter pL¢] downstreamo]
BANT BES #FEAA Frz4 19,000dalton
9] polypeptider} FHE G2, ol peptidex A=
HHE BEEdd ¥ 2.5%F AAFH o] sm-
all-t antigeno] 45RE#%E zZE anti-T serumo 2
immunoprecipitation-& 538t3 = 239 fingerpr-
int analysis& 3} 5 o] protein small-t antigen
ol g} AL u§ ). shimataka §*9% bacterio-
phages] regulatory geneql clIZ #7738 lambda
promoter pLo] Eo] ¢+ vectorgl pKC 300] &
Az BHEAAS 9, cellular proteing] 5%:¢]
o] 2% cll proteino] over-production = ¢l v}z #
&% d At

kA & Woee) Rl 43k pol gened]
3 RNAY FBle] k8] BREC £RE Wik
o ] Aty AZdd, EF translationd &
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