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Presence of infectious bronchitis virus in Korea before 1986
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Abstract : To clarify for the presence of infectious bronchitis virus (IBV) in Korea before 1986, in which
the virus was first isolated, materials collected from chicken diagnostic consignments between 1980 and
1985 and propagated in chicken embryos or cell cultures were screened by the reverse transcriptase
polymerase chain reaction (RT-PCR) targeted to the nucleocapsid gene of the virus. Among 11 samples
examined, one sample (IBV-SNU80108) submitted in 1980 showed specific PCR product (281 bp). When
the amplified product was sequenced, together with IBV vaccine virus H120 strain, and compared with
the data for ten other IBV strains derived from the GeneBank, identities between IBV-SNU80108 and other
strains in nucleotide and amino acid sequences ranged 96.3% to 63.7% and 96.4% to 69%, respectively.
IBV-SNUB0108 was distinct from H120 strain by showing 91.9% and 92.9% identities in the respective
sequences. This data suggested that IBV genetically distinctive from other foreign IBV strains might be

present before 1986 in Korea.
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T Aol T E vigd-g AMEEATHTable 1). 28
AEe BA 23 fAAE dsAe 2uiE 3
A %3317 chicken embryo liver cell cultureol] %
3 F g3 82N Y2000 U ARE AME
6’}%13} RT-PCR Z-% 2H2-9] 9711 E $42 918) Mass
¥ HI20 2 & IBV HA(BIORAL H120, Rhone
Merieux, Lyon, France)?| B#5F5E Hrisid 43
o A3t

PCR primer % RT-PCR
RT-PCR Z&2}o| B 2 Falcone et al*¢] IBV nucleocapsid

Table 1. Origins and passage histories of chicken embryo
propagated virus materials used in this work

Case No. Specimens  Passage* Year of Sampling
8050 Lung El 1980
80108 cT' E3 1980
8426 Tra El 1984
8446 Tra L2E1 1984
8465 Prov* El 1984
8490 S El 1984
8538 SI LS 1985
8544 Liver L2 1985
8548 Tra* L5E2 1985
8557 AS® L4E2 1985
8559 Tra L2E2 1985

g7

'cecal tonsil, ‘proventriculus, *small intestine, *trachea, *air sac.

*Capital letters E and L mean chicken embryo and chicken
embryo liver cell dultures, respectively, and figures following
the capital letters mean number of passages made in
respective systems before the final embryo propagation.
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FAA 9] AFEE FE387] 8 nested PCR B2 B
33 Tglo)m= 1A} PCR Egtol® & IBVI (nt: 110-
1173} IBV2 (nt:397-415)0] i, 2&} PCR Eato]|w &
IBV3 (nt: 135-151)8} IBV4 (nt:356-374) olth, =3k
Falcone et a®2] Zglo|w H714 7 GenBankol] 55
€ 1BV N §312] 971 E & Z3si diE9 IBV
£ $EY 4 %5 BVF % IBVR Zilo|n] %8 A
ZHeta] ALgsI oM H7IME 2 HXE oea 2ot

IBNF(144-163): 5-CCAGTYATYA AACTAGGAGG-3'
IBNR(406-387): 5-GCGGCWGGTC CTGTTCCAGT-3

RNA £2]& 93 dsA R W 8970 100wl
TRI reagent (MRC Inc, Cincinnati, OH, USA) 1 m/& &
7hate] AlzAlol A AlFE Whol wel RNAS $-2)3)
o} DEPC (diethyl-pyrocarbonate; Sigma Chemical Co, St.
Louis, MO, USA)E A 2§ Ht 33} T/ 10l &
83T} cDNA §43-& 918l 1st strand buffer (Promega
Co, Madison, WI, USA) 4 pl, 0.IM DTT (Promega Co)
Tul, 25mM dNTP (Bioneer Co, Seoul, Korea) 1/,
random hexamer (50 ng/uD) 1 w9k RNA 10 /& A 718}
o 70°COlAM 1587 7HeE & g SolA FEAA
oh A2olx 1087 AA 3 F HAALE A Superseript
I (Promega Co) | p& 718k 42°Cel|A] 1A12F ¥HE
ANFL, 95°CollA 5¥ 2 GHANELE BE3} 31AT)
PCRZ 10X PCR buffer 1w/, 25 mM dNTP 0.2, X
ge]™ [BV1 E& IBV3 (S pmoliu)) 0.2 ), E&to]n
IBV2 & IBV4 (5 pmol/ul) 0.2ul, Tag polymerase
(Bioneer Co; 1UM) 0.2 i, 3555 7.2 ul, cDNA 1l
& &35l Thermocycler 9600 (Perkin-Elmer Co, Foster
City, CA, USAYE ©] 83l 94°CollA] 487+ A% &
94°C-303, 45°C-15%, 60°C-20%2] WH3-g 353] AA|%t
F 72°ColM TR WEEEITE FEAEC) HEAERA ¢
2 Q85N i IF Zelo|HE ARl e
2794 23 PCRE 4A1851t). IBNF ¥ IBNR =&}
o|t-& AME-8 2ol annealing ¥ elongation 2%
48°C8} 72°CE. 6P°4 FTUY MR 1%} PCR THE A
A Bl ZEAHEL 1.5% agarose gel|A #7)9F 8}
o ethidium bromide (Sigma Co)E G4 3 & UV-
transilluminator 4ol 4] #-3slG ),

DNA sequencing

FENE 500 95% ole-E (Merck Co, Darmastadt,
Germany) 12.5 W%+ 3M sodium acetate (Sigma Co; pH
52) 1w A7k 200004 1087 AR & 409
A 14,000 rpmoE 1587+ Y4228l oehe-g A A
Sl TA] 70% ANEE 100 WE F7iste E§S £ 5
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B7 5Y 27004 QA8 st e A st
3 74227 ¥ 1x PCR buffer 10 pell 8345150t

G71ME A& A8 JAAAY SFE 1w, PCR
Zaglolw] IBV3 E& IBV4 (3pmolul) 1ul, Dye
terminator (Perkin-Elmer Co) 1/, 1x PCR buffer 2 W&
H7rste] 96°ColA 102 FF MR &, 96°C-10%,
52°C-5%, 60°C-30Z%2) Y& ¥h-& 258 WHEsith

vhe-Bo Sl whio g oehg WAL, A=
% loading buffer [Blue Dextran/EDTA (Perkin-Elmer Co)
1 vol. + Deionized formamide (Amresco Co, Solon, OH,
USA) 6vol] 2l H71sbe] g8l8k § 95°ColA sE2H
71Esld g ol W AEHE AME-SIT B EolH
ol 2ZAEE A FrINE L ¥E F AE BT
TOPO TA cloning kit (Invitrogen Co, The Netherlands)
& AMg8l cloning A, £Y F¥AE A A
= 37} o] 48] colony ol B8] M13 forward®t M13 reverse
primer (Bioneer Co)& AHE-3t] W7 1N D& ZAA 3
o A719% 2 97148 A4 sl ABI Prism 377
(Perkin-Elmer Co)# @714 ¥4 2233 #HH 101
(Perkin-Elmer Coy& AHE-3}%it}.

Y7IMe #4Y

Z2AE F971MES nlge g olulmit MY g AA
3, GenBank Hlo]E|Wio|2dl| FEE H71M LG A
vl g 513 MegAlign #7121 (Windows version 3.12e;
DNASTAR, Madison, Wis, USA)E ©| &3t 4¥4&

Table 2. Sequence pair distances of 12 strains of IBV

BAey B 2E 280 UPGMAS} neighbor-joining
A =& Jukes Cantor distance method®} pairwise
deletion®l] 7133t} MEGA™ Z22%-& M-8l 251
o™ Bootstrap ¥412 1003] RHE-31HTH
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117 A 8ol tis] RT-PCRE HA18 At 19800 378
HE B HEsd $83% § 2 8(Case No. 80108)2t
HI20 3 IBV WAlo A So) A<l +HE(281 bp; Z&to]H
BV¥BV2)el A&HUom(Fg 1), 84 23E HR]

M 1234

56 78 9101112

300 281
200:;

Fig 1. Amplification of part of the nucleocapsid gene
(nt135-415) of IBV by RT-PCR. M: Molecular marker
(Gene Ruler™ 1Kb marker, MBI Co); lanes 1: 8050, 2:

SNUS0108, 3: 8426, 4: 8446, 5: 8465, 6: 8490, 7: 8538,
8: 8544, 9: 8548, 10: 8557, 11: 8559, 12: H120.

Nucleotide identity (%)

SNU' HI20 BEA? KB* Ark99 CU-T2 Di466U M4l  Gray M85246 NI1/62 N1/88

SNU 91.8 91.0 96.3 955 955 927 91.0 94.3 91.4 88.6 637
H120 92.9 90.6 927 93.1 93.5 910 89.0 922 984 873 649
BEA 95.2 94.0 90.2 919 927 927 93.5 91.9 90.2 886 653
KB 96.4 92.9 94.0 959 967 943 91.4 95.1 922 902 637
Ark99 95.2 94.0 94.0 96.4 96.7 93.1 91.0 95.9 92.7 894 64.1
CU-T2 94.0 94.0 94.0 95.2 95.2 93.9 92.2 95.9 93.1 91.0 645
D1466U 92.9 929 94.0 940 940 940 94.7 92.7 90,6 906 633
M41 92.9 92.9 94.0 92.9 929 929 940 90.2 88.6 869 624
Gray 91.7 92.9 94.0 94.0 940 940 929 91.7 919 898 637
M85246 90.5 96.4 91.7 91.7 N7 917 917 90.5 90.5 86.1 624
N1/62 89.3 91.7 92.9 89.3 893 917 893 88.1 91.7 89.3 66.5
N1/88 69.0 72.6 71.4 67.9 690 690 690 679 67.9 702 69.0

Amino acid identity (%)

ISNUS0108, “Beaudette, *KB8523.

Note: The distances were determined, based on nucleotide sequences from 152-396 (numbering corresponds to that of
Boursnell et a*), by using the Clustal program with weighted residue weight table [MegAlign package (Windows version
3.12e); DNASTAR, Madison, Wis.].
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Fig 3. Phylogenetic tree based on the sequences of the part
of N gene (152-396) of infectious bronchitis virus, This tree
was constructed by the neighbor-joining method. Numbers
at branching points are bootstrap values in percentage.
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Gray, CU-T2 8% A3 og & FANE vE
wisdet.
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Fig 2. Amino acid sequences deduced from the nucleotide sequences of the part (152-396) of the N gene of IBV.
Gaps(dashes) were introduced to align the sequences. Dots indicate residues identical to IBV-SNU8S0108. Asterisks indicate

residues conserved in all strains.
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