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Abstract : Molecular cloning and nucleotide sequencing were undertaken for the RNA genome of gp53 an-

tigenic region in cytopathic Singer strain of bovine viral diarrhea virus. The cloned cDNA was 939 nucleotides in
length having a base composition of 31.0% A, 19.6% C, 25.5% G and 24.0% T.
The sequence was corresponded to approximately 77.8%(817 bases) of predicted gp53 region and 122 bases aft-

er 3'end of gp53 region in the Singer strain when compared with NADL strain of known sequence. A single open

reading frame was found in the sequence of 2nd frame and was deduced as encoding 312 amino acids.
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WA o2 71AY togavirusell 48 bovine viral di-
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AE B3 QS-S wlQ vf olu] 2 ARE =
Holl4] o] Wo| P8l e-8 F5% F Ut HIoE
o] 5& ZUE A Qo4 42 BVDVol thit 32§
£ol 59%& Esla flolA H4bs7te] Fait Ag
Aoz 4=

ol W 9, dAFtelEd F +5 AgEY #
Aol Ziddol] of2]gol Bow, 53 E34ZINA)
Ee BEEE Age Erbss®. agjag 34
g S 93t Aol 29 HelFy, WA
A 9 gAY Aol o] xlx gloyp ot g
< MAE A4 AAs7]ols Fdol| o vl 5ol
o2 Qlsle Fcke] RAYAE Ho|x e} w3
HABE Aele] 4£€ AN LEFERE Sy
Al g AT 4 o] mlolgzel iRt PAME
Ef3tA gAY ol e 5L AR, age
& F71HA AAE B3l AR S FozNE AA
E| oo} stA|ut, o7t AL S R vlojglA
e, AL, YAPAZAA 59 WilozE 7hio)
o7},

o] e oliFg Nstod SFES A WAl] 4851
hort A, HF, f4E, W75 As 9 Hupyes
o by § Aol vehta o 4] A
FAloll FTEANO EAEHE 713 WAFe] §A3}
7t 249 5 gled, dorlge] AEH AMAdlAE
HAE 229 71 Ago| o] Fo1F & U}, w4
£83 A5 kiAol QAEE b HYgAS
717ke] FE o] UeH. 1B =2 o] Ho] w2 )
& Sol k] A WU QP o] S8k ook
] 7ptte] 87=5 Qivt. BVDVE] UEAZF gp53L
FAGA YRS FEshs Y Bk ol WY e
HeEE F8 §91Q0 Aoz iz glom S 4% ulo
22 JUFARLE ol 83b7] A% EAESH Q771
o] oA Ur}. Renard et a2 Osloss32] A <37
Aldo] 12,492 base® FAEO] SUS-& BEaslgion,
Collett et al”& NADLFol|4] 2] gp53 SY19E X3}
g 5422 A F7|A DS 12,573 baseE FH3 vl Q)
t}. 34 Dale et a2 SingerF-9] §-A2} F 1149 base
£ cloning 313X v} o] AL gp25 W gp53 YUESH #
HAke] Z}+zt 88% 9 58%ell sFsict. welbA dat
A SingerF2] A d7|1 DL WA g gled, gp
53 YR E TP F3A] dviA o] T o]of
Aoz Pz

o] Aol E 49 vlo|2laA AW Bo|zt
H 9 HAUA T A o] $3 A A WAl B

& EABENH 712X, MELYSF SingerFo)
gp53 U] 4422 clonings}ir QYA DL 24
A 830t

Nz 3 Uy

o] AgE 93t b33t Zo] Cho et al®2) Whyol)
wz} nlold] A& viokslel o), Maniats et al*#} Col-
lett et al”’9] §AA} 22740l osto] SingerFel gp
5389 FHAE cloningslgit}. ¥4} Sanger et al*'9)
dideoxy chain termination®j & =3} FAA}2]
71 g 24340

BVDV-SingerF2| b} % £a| : nlo]z A2 uljek
< $i3t BVDVell ZHd=]2] 958 Madin-Darby bo-
vine kidney(MDBK) A|¥£& o] 5% A7}l min-
imal essential medium(MEM, Gibco)o. & wljoFA]| 3}
MDBK AH|Z2] uhgo] o} 38t Aelloll A =) & AA%
kS, SingerF& MEMol £33te] MDBK A ¥oi] 3
F8 F 37ToNA 412 F9F AHAIF . vlol2l2 A
FHE AAY F D¥Ao| 5% H7HH MEM 20mlE
7¥ste] 37T, 5% CO, sollA] uljdsigict. ulo)2i g
FAell whE MEHA A} 2ol B =g ullgky
ANE s F FETNE 23] Ao AEU
ulol2| 2E FEAIF 2, o] A& 5,000rpmoil4] 208
7+ AL AEE AAX7I2 459 vlolH s
ot Hsled 45,000rpmeil A 4X17F FF 2 A Bels)
of ulol2| A E Felagict.

Hlo|2{A RNAS F&XHM : ulolzj& RNAS
guanidium/phenol-chloroform*el] we} &1}
&, %25 vlo|2|AE guanidium thiocyanate §
N} gkl DS HWAXT &, 7o) 3M so-
dium acetate(pH 4.0) 843} phenol-chloroform(1:1)
|HE Hrlsted Agolld FXec}. )AL 4T,
10,000g0ll4 R4Eelsta FPNE Aol Fapo)
isopropanol3} E4kste] 4TolA] ok AXX7 ¥ ¥
Afelsle] RNA FAEE it

cDNAS| 44t : &=42-2] % SingerF<] RNAo] tha}
o] cDNA 24} F) E(Boehringer Mannheim)®] ran-
dom primer, dNTPs(dATP, dCTP, dGTP, dTTP),
RNase inhibitor 9 #k3-2lxoBg E3}sl3L reverse
transcriptase S 7}sled  42TolA  1417F uELA)H
cDNAS] Ist-strand& WSt} o} 7)ol| sense primer,
antisense primer$®} polymerase chain reaction(PCR) Z
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E(Perkin Elmer)2] dNTPs & uH-g-S15o08 E9h3 ¥
Tag DNA polymerase& 7}s}3L PCR ¥H-& 4Als1o]
Singer72] gp53 FYUHS RNAc] gt S A9
cDNAE Asigict. olafl A83l1E sense Y an-
tisense primery= NADLF9] gp53 $5-9] §349
ANNLTEg FaE o] 2z 21 merd] oli-
gonucleotide & AJ4tsl3iom 1 7|14 o33t 32
o}

Sense primer: 5' TGG AAC GCT GCA ACA ACT
ACT GC 3

Antisense primer: 5' GTT AGC AAG TTG CCC
ATC ATC AC 3'

BVDN-cDNAZ2| cloning : Singer2] gp53 $4%-
99 $AANE M= 817 Ysled cloning vectorgl
pUC 13 plasmid®] DNAE Smal AlFE 4 E Hchslod
blunt-end Ae 2 9HE ¥ calf intestinal alkaline phos-
phatase® AMlsle] ArHARE WA, o]
plasmid DNAE gp53 M489 fAA ol thsle] 44
% cDNAS} AFAZLt. & cDNA £ 5plel] pUC
13 plasmid DNA, ATP, T4 DNA ligase 3 HF-5-2Hol
& Egtelar 14TollA ol BHSAIZE. o] ARAIE
competent E coli DHS5a AES} E3lsle] PS04
3087 AXslgar, 42TollA 45 F¢t GASE F
A S.0.C.E 718t ¥ 37CellA 1A17 Fegulodsle] ¥
A% 813}

{TXt AM=#t DNA clones| Mg : PAHES E
colig ampicillin(50pg,/ml)3} X-gal(40pg,/mi)e] H7}¥]
LB agarollA] 37T, 18~24A|7F wigksiglod, w53t
wlaje] z]2ko 2 ME] plasmid DNAE F23le] AFA
48 Agslgr}. o)A 1% agarose-gel A7) g5-30ll
A $4skel gps3 FURA FAAl v DNAZ
insertZ 7}A| = $AR} A=23 DNA clone-g AH#}%
u}.

KX A= DNAS| §0|A ZAL : §AA AN=F
DNAS] EolAg 24317 Y3led Nick translation®
o2 Az DNAC WAl E4-& EAAA probeE
uE9lt}. & gp53-cDNA insertE 7FA& clone o 2%
Bl DNAE %, ZA=AZ ohg o7]d] dGTPet
dTTP, [e-*P]dCTP%} [a-PP]dATP, DNA polymerase
1/DNase® ERL, 15ColA 9087 HEAT F
orz-g JAYog WAsER] X5 DNAE +
3lgch. o] WS EA DNA probeE o] 8slod ni-
trocellulose membrane&ol|A] Singerd RNA$}2] hy-
bridization A& AXJsle] A2} A2 DNAL] v}

ol# £ RNAS] Thg Sol 42 ZAsilch.

H7|MY EA} : Dideoxy chain terminationtj 2.2
gp53 3989 FA Al it cDNAS] d71-E g =
Astgch. &, gp53-cDNAE NaOH £9H0 2 wA4)
7] % o] DNA® forward B reverse primerE 7}3}od
annealing A7) 3, labeling mix(dCTP, dGTP, dTTP),
DTT, [2-*S]dATP 9 T7 DNA polymerase & 7}s}od
Agoll4] 2~587F sequencing HH-& 313} o|AE
dideoxy NTPs(ddATP, ddCTP, ddGTP ¥+ ddTTP)
7} BZ5lo] 9l 7 microfuge tubeoll F9J3+ 3 37T
oflA 3-587 HFgAIA sequencing ¥H-3-& FHBE
t}. o]oj A 8% acrylamide/bis-acrylamide geloll#] # 7|
J %3} o}-8 autoradiography slod Gr]Ag-g& =43}
St

4

SingerZ=2| RNAO] st cDNA2| 444 : MDBKA
X ulfAllY FAANA £5EelE SingerFEHE]
F28t5 %Y RNAoI thslo] reverse transcriptase HH3-&
3t cDNA9] Ist-strand& "F5%]c}. ©] lst-strand 9}
c¢DNAE template 2 3}od gp53 939 -FA Al o
3} sense 9 antisense primer24] PCR ¥h3-8- W
A3} Fig 12} 2] gp53 GU22] S8Rl Tk oF 0.
9 kilobases(Kb) 3712] double-strand cDNAE AAHsH
T AUt

BVDV-cDNAZ2| cloning ¥ &AL Xi=¢f DNA
clone2| MY : Singers¢] gp53 FUH-9] FH A ol o

1 2 3 4 5 6 7 8 9 10 1 12 M

Fig1. The cDNA synthesized for gp53 antigenic gene
of BVDV Singer strain by polymerase chain
reaction: 1~12, cDNAs; M, X174 DNA mark-

er for molecular weight.
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sto] 245 cDNAZ pUCI3 plasmids} AEAIZ 3
E coli DH52 MJEWE A3 sle] gene cloningg
Fsldct. o] ¥AHNE coneo® FE] plasmid
DNAE 23l BamHI¥} EcoRI A AE Axhksl
[ A3} Fig 29} 7o) clones £ EF71 0.3~1Kb =2
719] insert DNAZ 7}Al&= §2 2+ 2123 DNA clone
Ae & 5 ek

67 89

U NI SRS & P -1

2 S i L E
SCNORUED B S

- 27Kb
sox -SEETT TR T TR TICTL Y PEE T @UCt3)
* o -

Fig 2. Recombinant DNA clones observed by diges-
tion of recombinant plasmid DNAs with
BamHI and EcoRI restriction endonucleases:
1~9, recombinant DNA clones; M, A-DNA

marker for molecular weight.

ol #A2} A=Y clone?] DNAE probeZE s
o] Singer3:¢] RNAS} hybridizationg #1%1-& wf o3
29] cloneEo] Fig 38 Zo] ulolz]A RNAo) thsk
SolH 4EAE veb il

§7|ME ZA} : SingerFo] gp53 AR FHA
o @rlAEe =] SAsted, 9 Az=e clone
% PCR¥IZo 2 AAEYY cDNAS] =7]¢ 0.9Kb
ol49] insert® 712 clone®] DNAEZ F&8 ¥
sequencing HH-S dlgon FAH Fr|HdL Fig
49} 7t

Clone number

1 2 3 4

Fig 3. DNA-RNA hybridization between recombinant
DNAs and RNA of BVDV Singer strain.

% 939 base?} cloning ¥]9].25] o] DNAYT- aden-
ine 29171(31.0%), cytosine 1847H(19.6%), guanine
23970(25.5%) 2 thymine 22570(24.0%)2 T-A=]o]
Uit} o] A7 AYG-& NADLFollA gp53 dtdH-¢ 2
FZ=le Al 25701 7oA 35068 717k 9] oF
1,050 base”¢} wjzg o, B A¥eA cloningsl
Singer32] §-3 2= NADLE 3449] 26891 <17
oA 3628 J7IAA Gt o)} 1 A
2 B Singer?] gps3 UVS $AT £ 5 29
9] «47] <F 11970 cloning A gk R o2 A7ty
e, HA7lxd F 28204 NADLF9 Al
29719 4711 cytosine 1707} A<Es]o] glleut 3
T o] 39] oF 122 baser} F7kso] it whebA]
cloning S| % 939 base & F7}5QY 122 base S Al
S8 817 bases} s8] Singer?9] gp53 $UHA
A Aeg FAHKG. o)A NADLF2| gp53 &
A2l §A2}F 1050 baseol]l H)ZslH singerd- gp53
GRA-GAR ) o 77.8%0) sidslic). 3 cloning¥
SingerF9] X7} 939 baseE o] 9ol s}
NADLZ2| §-AA 9} vl2g w= Table 13} 7o) 94.
5%2] E-AA o] AR =}

o] G7IANLZ RN opn At 7HE WSS B
Fig 58} Zro] 2nd frameoll4] ¥702] open reading
frameo] PAE]F|Qlow, o] ZHE] F 205 31279
ol =4t WHo] of}=| i}, E3F NADLFS} vlwgh
wj] Table 29} Zro] oful=Ate] FAA-L 93.3% o]t

Table 1. Nucleotide sequence homology of DNA cloned from gp53 antigenic region of singer strain compared

with NADL strain

Virus Nucleotide Length Homolgy/Length(%)
] No of —-—-  Reference
strain in strain DNA Matched Mismatched Unmatched
Singer 1-939 939 888,/940(94.5) 51,/940(5.4) 1,/940(0.1)
NADL 2689-3628 940 - Collett et al”
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1 CAGTGTGGTAATCAAAAAACTTTTTGATGGGCGAAACGAAGAGGATGTAGTCGAAATGGA 60
2689 T C GC A 2748
272% CGACAACIIIGAATTTGGACTCTGCCCATGTGATGCCAAACCCATAGTAAGAGGGAA%TT 2%%8

CAATACAACGCTGCTGAACGGAECGGCCTTCCAGATGGTATGCCCCATAGGATGGACAGG 2%%3

GACTGTAAGCTGTAEGTCATTCAATATGGACACCTTAGCCACAAC%GTGéTACGGACATA 2%%3

121
2809
181
2869

TAGAAGGTC%AAACEATTECCTCATAGGCAAGGCTGTATCAECCAAAAGQCTCTGGGGGA zggg

300 GGATCTCCATAACTGCATCCTTGGAGGAAATTGGACTTGTGTGCCTGGAGACATGCTATT 359
2989 CAA C 3048

ATACAAAGGGGGCTCTATTGAATC%TGCAAGTGGTGTGGETATCAATTTAAAGAGAG%GA 3%63

241
2929

360
3049
GGGACTACCACACTACCCCATTGGCAAGTGTAgATTéGAGAAEGAGACTGGTTACAGéCT ngg

AGTAGACGATACCTCTTGTGATAGAGAAGGTGTGGCCATAGTACCACAAGGGACATTACG 540
AG CA AA 3228

GTGCAAGATAGGAAAAACKACTéTACAGGTCATAGCTATGGATACCAAACTCGGECCTAT 3333

600 GCCTTGCAGACCATATGAAATAATATCAAGTGAGGGGCCTGTAGAAAGGACAGCGTGTAC 659
3289 C A 3348

420
3109
480
3169

b4l
3229

19

660 %TTCAACTACACTgAéACATTAAAAAATAAGTAlIPIGAGCCCAGAGACAGCTACTT%CA 3208

3349

720 GCAATACATGCTAAAAGGAGAGTATCAATACTGGTTTGACCTGGAGGTAACCGACCATCA 779
3403 G T 3468

3328 CCGGGATTACJEFGC%GAGTCCATATTAGTGGTRGTGQTAGCCCTC%TGGGTGGCAGATA

840 TGTACTTTGGTTACTAGTTACATACATGGTCTTATCAGAACAGAAGGCCTCAGGGACTCA 899
3529 G T T 3588

900 GTATGGAGCAGGGGAAGTAGTGATGATGGGCAACTTGCTA 939
3589 T G 3628

Fig 4. Nucleotide sequence in DNA cloned from gp53 antigenic region of Singer strain: mismatched nucleotides in

839
3528

NADL strain(Collett et al”’) were compared in low phase; %, unmatched site of a nucleotide in Singer
strain; nucleotide which is double-underlined is considered as the 3' end of gp53 antigenic region in NADL.

Table 2. Homology of deduced amino acid sequence in DNA cloned from gp53 antigenic region of Singer strain
compared with NADL strain

Virus Length Length Homology /Length(%)

of Reference
strain of DNA amino acids Matched Mismatched ~ Unmatched
Singer 939 312 292/313(93.3) 20/313(6.4) 1/313(0.3)

NADL 940 313 - - - Collett et al”
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62

125

188

251

313

376

439

502

565

628

691

754

817

--C AGT GIG GTA ATC

AAA AAA CTT TIT GAT GGG CGA AAC GAA GAG GAT GTA GTC GAA ATG GAC 61
s v v 1 lé K L F G R vV Vv
GG,

E M D
N

E
K R
A CTC TGC CCA TGT GAT GCC AAA CCC ATA GTA AGA GGG AAA TTC AAT 124
L C D A K P v G K F

GAC AAC TTT GAA TIT
F N

D N F E

ACA ACG CTG CTG AAC GGA TCG GCC TTC CAG ATG GTA TGC CCC ATA GGA TGG ACA GGG ACT GTA 187
TTLLNGgAFQMVCPIGWTGTV

AGC TGT ATG TCA TTC AAT ATG GAC ACC TTA GCC ACA ACC GTG ATA CGG ACA TAT AGA AGG TCC 250
SCMSFNMDTLATTV‘I/RTYRRS

T
¥
AAA CTA TTT CCT CAT AGG CAA GGC TGT ATC A?C CAA AAG ACT CTG GGG GAG GAT CTC CAT AAC 312
K%FPHRQGCI%QKELGEDLHN

TGC ATC CTT GGA GGA AAT TGG ACT TGT GTG CCT GGA GAC ATG CTA TTA TAC AAA GGG GGC TCT 375
c I L WTCVPGD%LLYKGGS

ATT GAA TCC TGC AAG TGG TGT GGT TAT CAA TTT AAA GAG AGC GAG GGA CTA CCA CAC TAC CCC 438
I E § ¢C v G C F K E S E 6 L P H Y P

TTA GAG AAT GAG ACT GGT TAC AGA CTA GTA GAC GAT ACC TCT TGT GAT 501
G Y R L vV D g T 8§ C }13

TGC AAG ATA GGA AAA ACT ACT ATA 564
c K I 6 K T T %/

TGC AGA CCA TAT GAA ATA ATA TCA 627
C P Y E I I S8

AGT GAG GGG CCT GTA GAA AGG ACA GCG TGT ACC TTC AAC TAC ACT GAA ACA TTA AAA AAT AAG 690
S E G P A C E T L K N K

TAT TTT GAG CCC AGA GAC AGC TAC TTC CAG CAA TAC ATG CTA AAA GGA GAG TAT CAA TAC TGG 753
Y F E P R D S Y F @ ¢ Y M L K G E Y Q Y ¥

TIT GAC CTG GAG GTA ACC GAC CAT CAC CGG GAT TAC TTT GCC GAG TCC ATA TTA GTG GTG GTG 816
F D L E V T D H H R DY F A E S I L VvV V V

GTA GCC CTC CTG GGT GGC AGA TAT GTA CTT TGG TTA CTA GTT ACA TAC ATG GTC TTA TCA GAA 879
v AL L 6 G R Y VL WL L V T Y M V L S E

CAG AAG GCC TCA GGG ACT CAG TAT GGA GCA GGG GAA GTA GTG ATG ATG GGC AAC TTG CTA 939
A G L
S

QKAEG'{QYG E V. V. M M G N L

Fig 5. Deduced amino acid sequence from DNA of gp53 antigenic region in Singer strain: amino acids from 2nd

reading frame were shown and mismatched amino acids in NADL strain(Collett et al”’) were compared;

%, unmatched site of an amino acid in Singer strain.
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BVDVE FH3 E384 glycoproteing] gp25,
gp48, gp53, gp62 9 protein?l p20, p80, pl25 S
&8I Q. ol EF gp53 UL viola 2] Y
Azt JAE L& ¥ o FEEA] g Ao
A AT EY Hur-g fushe 5 3YA A
o2 gl A gl

¥ AToAE SingerF9] gp53 U FHAE
cloning #}322}, Collett et al” g Collett et al”’o] #JA]
39 NADLFEO] 42 129 7149 F gp53
FURARS] AXE HILE sense Y antisense primer
£ AlFsgAct. o] & primerg o] 8% PCR ¥H-5ol] <]
stod oF 0.9Kbe] cDNAE ¢d%len, o] cDNAE hy-
bridization A4 Singerd RNA%}S] ARAIE U
e o 24 o] ulo]29] {2} o] A=t &
A7tA] BVDVE] gps3 #3342 B9 A¥sA=
ko), Collett et al”ol] 9]3} NADLFA = A
25708 g7)ell4] 35068 G772 =171 < 1,050
base 2 FAS 3 ). adjeg B A4 SingerF
9] gp53 FUF-A Aol tsle] P4 DNAE 7|2
2% o PCR ¥ cloning #}8<l|A] gp53 dg-F-HA}
9] YR ALEYPY Aoz FE3ch

Z, Q7|9 E & ) o] cDNAE & 939 baseZA]
NADLZ9] 26894 7)ol 3628¥ 7|71l
stgen o] EHjollA d7jqEe] FAAL 94.5% ©]
Qitt. #A4F o] cDNAE NADLFS] gp53 -4
29} iz off 5' 9ol sfigdsi= o 1197 9 A
29714014 17He] <A77 Ee] AR Yo, Hbz
3' kRl o]F2] of 122 baser} FrbElo] Uit
w4 939 base F T gp53 YUFS KA
122 baseE A3t 817 based FA=glon], NADL
9] gp53 U FAAZE F25+= 1,050 baseol] H|Z
sha of 77.8%0 slldslsic). o9 2 AR X o)
B A4 9dojA c(DNAZHE]E A% gps3 ¢
A g A PAE 71 e Aoz U &
H Dale et al®2 SingerF-2] gp53 gUES §A=}<]
58%%F cloning 311Q v}, o] A2 & Aol yeizl
A7144E F Al 4234 77RO Beidch. e
2 9sAA] okl gps3 ARl 3 29 oF
394 base B I o] 2] o} 122 basedl] sidali= G714
a4 9 71 I

Collett et al”ol) 2)3}2 NADLF2] §-AA= & 12,
573 baseo]™, 2nd frameol|A] #| 386~388¥ <d7]ql

ATG codono ZHE| A 12,3498 47|79 149
open reading frameo] FH&E| T gl B A4 3
S Singere] gp53 BURH FAAE AELA}
U= AeE NADLF-2}e] sfigi-9] vhe wasid, o
A] 2nd frameol]4] 17§2] open reading frameo| Z-2%]
gov] ofulAte] SA4e] 933%lgich. 2 mE
578 AgEAZ Aelsie] o] (DNAQ| AERAE Al
AstAl =9 SingerF-2] gp53 FUFAAS] YR2A
NADLZF2] A] 29708 47] o]$ell siFal= F2#1<)
o] 7 ez AZEAt F, o] (DNA:
pUC13 plasmid®] Smal 2-9]el] cloning%|o] glom =,
Smal 5] Zwbel] AX#= F7ulE “GGATCC™ ¢}
G$} G Ato| & Axksh= BamHI & 719 “GATC”
2 G Aurg Adksl= Mbol £ Sau3A 1 542 A
2lalH HERQ Al 2824 7] 3 ¥ 3014 o
21MA Y F2E AAY 5 Uck(Fig 5). =3 o] A
aof] ofstod s 2 e Ay 4RAE
7HHeg o AAE oA A of reading frameof]
= H3E Yo7|A] gt 22188 639 baseol] P
sz FAAe] wEe] b Ao R el Ak, A4t
S A ] gps3 oA 7 Foll Felole
FAE T Aol ot Ao Y74t

3k Potgieter®} Brock™, Brock et al* 9 Jensen et
al®¢ BVDVE] RNAol gt cDNAE probe A-g-st
¢ RNA-DNA hybridization A14-& s} A3}, 72
ZZJ BVDVE & kv TARSSo wyyy)
BVDV H&&#H7} ¢rsigion] o] ulolg| A9t 35
Fe4ol Sl o vielgze] FPHARE Foldg
Hwsigict. o|ghzro] WAz ol TAE F 2 vlo)
=9 el Foduie] Akel] ¥7AQ Wy
2 A= R glen®, B oA olojF SingerF-o)
gp53 3UF-9] A= BVDV #4&-8 54 <t
ol AHo ALY 5 A& Aog Azhsict

4 B

) vlolziad NS WAE NG BAPEY
A 7|2A8E daA, MEHAES SingerF-9] gp
53 U89 A el 3t cloningg 38 sl%ion
53 f4A1e] BolA 9 A7 dE 248
4% cDNA FH-A = Singers-9] RNAo| gt &
o] Al 4RAAE Jehligien, g F 939 base
Z7] adenine 31.0%, cytosine 19.6%, guanine 25.5% %
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thymine 24.0%& T4 =0} Q). o] cDNAE 7]E9)
5% NADLFES| 7| qgdn u]l2g o SingerF9]
gp53 U] gAxe] of 77.8%(817 basc)} gp53
SRR 3 R o] 9] oF 122 baseF X3 A
2.2 A5} o] cDNAS] 337|449 2nd frameol]
2] 170} open reading frameo] Q=i ow, ol R
El9] 7HFAQ ohmjixeAt HA4E 2A39E of &
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