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cell lined AF8-3+th A|3EE fetal bovine serum (FBS)O|
10%, “18]al streptomycin(50 mg/l, GibcoBRL, USA)¥} genta-
mycin(80 mg/l, GibcoBRL, USA)e] #7}¥ Eagles' minimum
essential medium(EMEM, Sigma, USA)S AHE-3}a] 18°CollA]
Bkttt Aol ARG vlolele FX7REoldM Eel g
IHNV-PRT3)& deste] Agstgint.

Total RNA2| &

Guanidium thiocyanate-acid phenol-chloroform ®-& A}8-3}
o] RNAE F&3H9 ). BUS(monolayer) 2.2 #+g CHSE-214
A2 [HNV-PRTE ZEAIH 29 $- 2547HA0) mediaZ
A A8t phosphate buffered salinePBS)C.E A3 T
denaturing solution(4 M guanidium thiocyanate, 0.5% SDS,
25mM sodium citrate pH 7.0, 0.1 M 2-mercaptoethanol)}2 3
7hete] AEE & AIATE A7)0l sodium acetate(pH 4.0)5
02Mo] HxZ H7}st & denaturing solution®} F%<] acidic
phenol-chloroform-isoamyl alcohol(125:24:1)8 B7Fsbetk. 1)
T AHEEI F A5AL F3 99% ethanol RNAZ
2771 % diethylpyrocarbonate(DEPCO)E 2] B2 =3th

cDNAS| &

Polymerase chain reaction(PCR)}S $3F ¢DNAE SUPER-
SCRIPTTM II RNase H Reverse Transcriptase(GibcoBRL,
USAYE AM&sted @43ttt Kits o83t cDNAZA-S
GibcoBRLAFS] protocol(Lot No. HKJ406)ol| F&te] s=astiTh.
2, nuclease free tubeol| total RNA, oligodT) 15, 18]l
sterile distilled water® ¥I 412 &, 70°CelM 1083t
denaturationA] Atk o 7]e]l Aol 4] 5xFirst Strand Buffer
[250 mM Tris-HCl (pH 8.3), 375mM KCl, 15mM MgCl,],
0.IM DTT, Z12]Z 10 mM dNTP mixZ Y3 2 4& %
42°C oA 287 WHAIFTh 200U SUPERSCRIPTTM I
5 YA F HoE o 42°ColA 5083t WA AT e &
70°Coll 4] 15%%}  heat-inactivationA| At Z8]32  RNase
H( units)S 3718k 37°CollA 3087+ whg-A) 7T

PCR

[HNVe] GRrAte] E293 o] F21A19] vlal 224
A8 DNA fragment®] $Hd-2 9435t RT-PCRS 33ttt
PCRE 913} primers ©]n] B1¥ v} 9= [HNV-WRACY &
7|NEE nfEe 2 ARsHt(Table 1.). AZ3 cDNAOl 05
U9 Taq polymerase(thgHd| t]ZHA| 2~8]), 5 pmole®] sense}
antisense primer, 2mM dNTP 12|31l 10Xreaction buffer®
Wil DNAS $ZA1Zth DNA ZZ& Fast Thermal Cycler(

Table 1. PCR primer of G protein of IHNV-PRT

IHNV-PRT G protein®] §7]Md ¥4 227

3 ) A AEDS AFE3FY 0., 94°C(3 sec), 46°C(1 sec),
28 72°C8sec)d £ME 35cyced FHsIATY FEH
cDNAE Z243 A71A44E 40 A3 o)

coli DH502| #EXE

RT-PCRZ #4171 PCR product® T4 DNA ligase [(3
Weiss units/), Promega, USA]Z A}83] pGEM-T Easy
Vectorol| ligationA1Z{t}. ©] vector construct® ©]&8)A E.coli
DH5 oF HZASAAHT. =, competent celld} vector
constructE 42 & g 3027 A shHvh 283
42°Co A 12 F2 WA & Aol 28 Fot vhe-AJFTh
281 o)RE S.O0.C. HAH A AA Wi %A% TH150 rpm, 1.5
hr, 37 °C).

SRS THH 2| BN

PHH8d HEE ampicillin(100 g/ml, Sigma, USA)°] ¥&
® LBEIA(1% tryptone, 0.5% yeast extract, 1% NaCl, 1.5%
agan°ll =g ¥ 37°ColA 87 <t Mgkt A"
colonyE % G genes X sk A AEsly] 918 LB HA
izl A ThA] B F3H(37°C, 12 hr) F alkaline lysistdH 0.2
plasmidE #2]5tAh £2]¥ plasmid DNAS Pux 11(10 U/)
o2 AA3te] msertd] EAl fF ¥ ZAIVE FASAh
Insert®] Z7]% 1% agarose gel “3oll4] DNA ladder marker
of o]z A9} vlaste] 23Tt

A7 MY 2N

DNA 971ME 4L S4tdEtne 7|28k 4 A E <
automatic DNA sequencer(Applied Biosystem, Inc., USA)E
A&t skt DNA d71M g5 o2 2E {38 ol
b MEs HuEA 317] YdiA] Genbank database,
CLUSTAL W programe AHE-8}5{t), Blw iAo A8 §-4
A5& g 2ol [HNV-RB-76(L40880), IHNV-RB
(M16023), IHNV-LR-73(L40877), THNV-K(X73872), IHNV-
WRAC(L40882), THNV-SRCV(1.40881), IHNV-Col-85(L40874),
hirame rhabdovirus (U24073).

4 % 0

PCRE 0|88 IHNV G FHXle| ZZ

CHSE-214 AlZo] IHNV-PRTE ZEAZ 3 2542t #)9]
guanidium-thiocyanate-acid ~ phenol-chloroform™-8-  Al-8-3}4
RNAE F&3}9 ). Z18)32 SUPERSCRIPT™ I RNase H-
reverse transcriptase(GibcoBRL, USA) & A}-8-5la] ¢cDNAZS

Primers Sequences

Prospected size of PCR product

G-sense

G-antisense

5-AAAGCTTACCTCTTTGTTGATAAAA- 3’
5 TGGATCCCTCGTCCACAGCGACCGT- 3’

442 bp
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«—— 442bp

Fig. 1. Agarose gel electrophoresis of PCR product. Lane 1, ladder
size marker (1 Kb) ; lane 2-4, PCR product of G protein (442 bp).

Fig. 2. Agarose gel electrophoresis of digested plasmid with Py I1.
Lane 1, marker ; lane 2, digested plasmid with Puw I1.

FAsA AZ23 cDNAE A8l PCRE 33024
IHNVe| G 5345 SZAZT 1 ]37_ Olr—ﬂ 1% agarose
gelol A M71gEstd, 1 43, oF 442bp A= PCR
product® ¥ 4= Ut (Fig. 1.).
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IHNV-PRT (G)

ACCTCTTTGT TGATAAAAGA TAAGTTACTT TTTGTGATAA ATTTCCATGA TTGAGGCAAC
GAGTACGAAC ACCACCONTG GGGATGOGTC GGGCCTGTAT GATTGAATTC TGTGGGGGGC
AGTGGATACG GACAGATCTC GGTGACCTGA TATCTGTCGT ATACAATTCT GGATCAGTAA
CCCTCTCGTT CCCGAAGTGT GAGGACAAGA CGGTGGGGAT GAGGGGGAAC TTGGAGACTT
TGCCTATCTA GACGATCTGG TGAAGGCCTC TGAGAGCAGA GAGGAATGTC TTGAGGCGCA
CGCCGAGATA ATATCAACAA ACAGTGTGAC TCCATACCTC CTATCCAAGT TCCGATCTCC
ACATCCCGGA ATAAATGACG TCTACGCTAT GCACAAAGGC TCCATCTATC ACGNGATGTG
CATGACGGTC GCTGTGGACG AG

Fig. 3. Nucleotide sequence for G protein of [HNV-PRT.

224 ¥ EZYE inserte| 37| &l
PCR productE cloningd}”7] 3} agarose gel 4] DNA
F53 T, 1% agarose gelol Al ThA] 18 Ax, o3} 5
det 2719 band7} UERT) o]9ke] £2]g PCR product
T4 DNA ligaseS AF-3] pGEM-T Easy Vectoroll ligation
AlZTh 2831 o] vector constructE o€ E.coli DHbx
FAASANAY. AT HELEZ LB 4 vl A vk
5 % alkaline lysis¥1 0. & plasmidE #&3lch. 2a=
plasmld DNAE Pou 1102 ATt & 1% agarose gelol|A] A
19585 thFig. 2.). 71 A7 2567 bp} 893 bp2] F band’}
lﬂ.i‘ibﬁﬂ, 2567 bp& pGEM-Teasy vectorol A f-e|® #lo]ar,
893 bp= pGEM Teasy vectorolA 451bp, 12]3. PCR
product 442 bp7} A LR Fo|u},

i we mlm

>
offt

‘

A7 MY 24 ¥ HD

2299 IHNV-PRTS] PCR product® 442 bpe] ZolE 7}
Aa dslem, A7IMEE #Rlst A7 Fig. 3.2+ 2tk THNV-
PRTS] Gof @7|Mg& 7|2 Hiduk17) U= ohE fish
rhabdovirus£¢ G&} Bl P34 THFig. 4, Table 2).
IHNV-PRT2} Gi= 9|=ollA Egl® IHNVS! THNV-RB- 76
THNV-RB, THNV-LR-73, THNV-K, THNV-WRAC, THNV-SRCV,
IHNV-Col-855-9] G& 72} 95, 94, 94, 94, 94, 93, 93%2] 4
A4S Ryt zejy 28 fish rhabdoviruso]™A gx]
(Paralichthys ~ olivaceus) 2 58] 2] ¥l hirame rhabdovirus
(HRV)®] Go}= 81%°] AEAS BTt E3 34 ojv|xit

Table 2. The nucleotide sequence identities of G protein of IHNV-PRT with other fish rhabdoviruses.

Strains THNV- THNV- THNV- THNV- THNV- THNV- THNV- THNV- HRV
PRT RB-76 RB LR-73 K WRAC SRCV Col-85

Nucleotide sequence

identities with 100 95 94 94 94 94 93 93 81

THNV-PRT

Table 3. The amino acid sequence identities of G protein of [HNV-PRT with other fish rhabdoviruses

Strains THNV- THNV- THNV- [HNV- THNV- THNV- THNV- THNV- HRV
PRT RB-76 RB LR-73 K WRAC SRCV Col-85

Amino acid sequence

identities with 100 96 96 96 96 96 96 95 89

[HNV-PRT
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RB-76 COGAAGTGTGAGGACAAGACGGTGGOGATGAGGGGAACTTGGATGACTTTGCCTATCTA 200
&B (OGAAGTGTGAGGACAAGACGATGGGGATGAGGGGARACTIGGATGACTTTGCCTATCTA 200
SRCV COBAAGTGTGAGGACAAGACGGTAGGGATGAGGGGARACTTGGATGACTTTGCCTATCTA 200
Col-85 COGAAGTGTGAGGACAAGACGGTAGGGATGAGGGGAAACTIGGATGACTTTGCCTATCTA 200
LR-73 OOGAAGTGTGAGGACAAGACGGTGGGGATGAGGGGAACTTGGATGACTTTGCCTATCTA 200
K COGAAGTGTGAGGACAAGACTGTGGGGATGAGGGGAACTIGGATGACTTTGCCTATCTA 200
WRAC COGAAGTGTGAAGACAAGACCGTGGGARTGAGGGGAAACTTGGATGACTTTGCCTATCTA 200
PRT CCGAAGTGTGAGGACARGACGGTGGGGATGAGGGGGAACTTGGA-GACTTTGCCTATCTA 237
IRV GACTITGCCTACTTG 15
[T
RB-76 GACGATCTGGTGAAGGCCTCTGAGAGCAGAGAGGARTGTCTTGAGGCGCACGCCGAGATA 260
RB GACGATCTGGTGAAGGCCTCTGAGAGCAGAGAGGAATGTCTTGAGGCGCACGCOGAGATA 260
SRCV GACGATCTGGTGAAGGOCTCCGAGAGCAGAGAGGAATGTCTTGAGGOGCACGCCGAGATA 260
Col-85 GACGATCTGGTGAAGGOCTOCGAGAGCAGAGAGGANTGTCTTGAGGOGCACGOOGAGATA 260
LR-73 GACGATCTGGTGAAGGOCTCTGAGAGCAGAGAGGAATGTCTTRAGGOGCACGCCGAGATA 260
K GACGATCTTGTGAAGGOCTCTGAGAGCAGAGAGGAATGTCTTGAGGCGCACGOCGAGATA 260
WRAC GACGATCTGGTGAAGGOCTCTGAGAGCAGAGAGGAATGTCTTGAGGCGCACGCCGAGATA 260
PRT GACGATCTGGTGAAGGOCTCTGAGAGCAGAGAGGAATGTCTTGAGGOGCACGCCRAGATA 207
HRV GATGATCTGGTGAAGTOGTCTGAAAGTC ATGTCTAGAGGCACATGCGGAGATC 75
K ESREE ARESRS 6 ¥R KA KP 8 ARKEREEERES TAKES A% K FREES
RB-76 ATATCAACAAACAGTGTGACTCCATACCTOCTATCCAAGTTCOGATCTCCACATCOCGGA 320
RB ATATCAACAAACAGTGTGACTCCATACCTOCTATCCAAGTTCCGATCTCCACATCOCGGA 320
SRCV ATATCAACAAACAGTGTGACTCCATACCTCCTATCCAAGTTOCGATCTCCACATCOCGGA 320
Col-85 ATATCAACAAACAGTGTGACTCCATACCTCCTATCCAAGTTOOGATCTCCACATCOCGGA 320
LR-73 ATATCAACAAACAGTGTGACTCCATACCTOCTATCCAAGTTCCGATCTCCACATCO0GGA 320
X ATATCAACAAACAGTGTGACTCCATACCTCCTATOCAAGTTCCGATCTCCACATOOCEGA 320
WRAC ATATCAACAAACAGIGTGACTCCATACCTCCTATCCAAATTCCGATCTCCACATOOCGGA 320
PRT ATATCAACAAACAGTGTGACTOCATACCTCCTATCCAAGTTCCGATCTCCACATOOCGGA 357
HRY ATCGCTACCAATAGTGTGACTCCTTACCTGCTATCCAARTTCAGATCTCOCCACCCAGGA 135
S5k kb EE bseeessesss SeARE ERERERSS AES AERREEE X ¥R EX
RB-76 ATAAATGACGTCTACGCTATGCACAAAGGCTOCATCTATCACGGRATGTGCATGACGGTC 380
RB ATMATGACGTCTACGCTATGCACAAAGGCTOCATCTATCACGGGATGTGCATGACGGTC 380
SRCV ATAAATGACGTCTACGCTATGCACAAGECTCCATCTATCACGGGATGTGCATGACGETC 380
Col-85 ATAAATGACGTCTACACTATGCACAAAGGCTOCATCTATCACGGGATGTGCATGACGETC 380
1R-73 ATAAATGACGTCTACGCTATGCACAAAGGCTOCATCTATCACGGGATGTGCATGAGGTC 380
K ATAAATGACGTCTACGCTATGCACAAAGGCTOCATCTATCACGGGATGTGCATGACGGTC 380
WRAC ATAAATGACGTCTACGCTATGCACAAAGGCTCCATCTATCACGGGATGTGCATGACGGTC 380
PRT ATAAATGACGTCTACGCTATGCACAAAGGCTCCATCTATCACGNGATGTGCATGACGGTC 417
HRY ATAAACGATGTCTACGOCATGCA 158

HERAR BE RAEREK X AKERR

Fig. 4. Alignment of the nucleotide sequences of the G protein of
the IHNV-PRT with those of other fish rhabdoviruses. Hyphens
represent gaps introduced for optimal alignment. * denotes identi-
cal nucleotides in all sequences.

& #Rlste] HlmEAE Axn, IHNV-PRTE IHNV-LR-73,
[HNV-RB-76, ITHNV-K, IHNV-WRAC, IHNV-SRCVS} 96%,
THNV-Col-85%= 95%, HRVS} 89%2] FAMdS 442t vieh)
ATH Table 3).

IHNVE ol E57e] 72993 &, polymerase(L), surface
glycoprotein(G), nucleocapsid(N), “Z2]3l metrix protein(M1,
M2)0.2 oot} o5 FEUNA F G proteino] E7, 7,
aga Eurld digt F3EAE fiesle f93 chijds
Bas] 9t} (16). [HNVE] G protein THNVS] 3o u}
2t F379] welzh Ag dda A el HNVY G
proteing- W2 g THNVHAS 7fdsiols $-2uetels
WAshs THNVS] ool Hgo] 7hsdtA 7t Busha) gl
=] 734, IHNVE] vlolgjzrt Ba17] gald] & vjs)s
Y3l e vE, 9B 5Oo8 HE doje 2& oy W
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YA FEte R Al Eolee dort HeiH A
n= 9 gRe dojol o] AUt 2Ths AME B o, &
2ldolo] o]E ute|HAv} EAY e vi$ETh 1Ex
AAZ 19916l Gl A EHIL ' FANE A
IHNV7} 2= ot

IHNV-PRT®] G proteine ®o]7} @o] whaislA] ¢ & B
EH9om, HIF oZoA E2H straind A gloiA =}
o]Fe] gtk EA T A7IMES E49H e A3} homology”}
o9 =okeh mEkA 9=tell A E-elgh IHNVS] G proteinE 7+
A3 WS NS Aeow, fejvelels] F2]g IHNV-PRT
o] ool 9] ZHdukel A7} gl Zoleka AR ET

el &

2 A+ SEUsta A S48l ojste] 4=
AHUThHEEH S : 99R-L-9).
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ABSTRACT : Molecular Cloning and Nucleotide Sequence of the G protein of a Korean Isolate of Infec-

tious Hematopoietic Necrosis Virus

Young-Jo Kim, Gang-Joon Heo, Jeong-Woo Parkl, and Jeong-Moon Park? (Department of
Veterinary Medicine, Chungbuk National University, Cheongju 361-763, 'Department of Bio-
logical Science, University of Ulsan, Ulsan 680-749, “Korea Microbiological Lab.. LTD., Sihe-

ung 429-450)

To characterize the Korean isolate of infectious hematopoietic necrosis virus (IHNV-PRT), a partial DNA
fragment G gene of the IHNV-PRT was amplified by RT-PCR, cloned into pGEM-T easy vector and analyzed
for nucleotide sequences. The size of the PCR product was about 442 bp. The nucleotide sequence homol-
ogies of the G gene of IHNV-PRT were 95%, 94%, 94% 94%, 93%, 93%, respectively, with those of foreign
isolates of IHNV, IHNV-RB-76, IHNV-LR-73, THNV-K, [HNV-WRAC, ITHNV-SRCV, IHNV-Coi-85. How-
ever, it showed 81% homology with that of other fish rhabdovirus, hirame rhabdovirus (HRV). From the
results of deduced amino acid sequence homology analysis, G protein of IHNV-PRT showed 96% homol-
ogies with those of foreign isolates of IHNV but 89% homology with that of HRV. These results indicated
that, even though G gene of IHNV-PRT showed low homology with that of HRV. it was highly conserved

among different strains of [HNV.





