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Fig.1 Codon bias analysis of ULI3. a ULI3N 1-114aa b ULI3S 259-400aa ¢ ULI3H 431-513aa “ ="

rare codons enriched fragments of UL13.

DNAstar ULI3
2 ULI3 3 152 297 3
N 1~116 aa 305 ~372 aa 437 ~ NCBI Cn3D 4.1

481 aa 2 3 ULI3 ULI13

N 1~116 aa C-Jun N

259 ~ 400 aa ULI3S 305 ~ 4 :
372 aa 431 ~ 513 aa ULI3H 437 ~ Subdomain V[
481 aa ULI3 Subdomain V[
2 UL13
NCBI protein blast ULI3
CVI988 UL13 UL13

CVI988 UL13

3i¥3-372aa

1-116aa 437-48 laa

2 UL13
Fig.2  Antigenicity analysis of ULI3. ULI3 gene includes three strong antigenicity fragments 1-116aa 305-372aa and 437-

48laa one of them 1-116aa contains continuous rare codons for k. coli, which ma%r interfere UL13 expression. ‘ )
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Fig.3 Conserved domain analysis of UL13. The conserved domain of different protein kinases showed list above intermittent sequence stretches were marked

by hyphens. 152 to 297 amino acid residues could be catalytic center of UL13.

4 C-Jun N-terminal kinase UL13
= — 7
Fig.4 ULI3 kinase subdomain analysis based on the template C-Jun N-
terminal kinase. Both ULI3 and C-Jun N-terminal kinases show almost =it
S ———— 3

same subdomain. However the conservative glycin in subdomain VI is ﬁ

replaced by serine and conservative proline in Subdomain VIl is replaced

e - e
pr—— ; i
by cysteine in ULI3. PR m— — 20

2.3 UL13 s i
e e
PCR . e 2
ULIBN N 1~114 aa ULI3N B T —
ULI3S  ULI3H 's ULI3S ULI3H ULI3N
pGEX-6P-1 Fig.5 SDS-PAGE analysis of UL13S ULI3H and ULI3N expressed in
2x YT E. coli. Lane Al A3 B2 supernatant of pGEX-ULI3H pGEX-
SDS-PAGE UL13S and pGEX-ULI3N lystaes respectively lane A2 A4 Bl
5 PTG 2 h ULI3S ULI3H precipitant of pGEX-ULI3H pGEX-UL13S and pGEX-ULI3N lystaes
respectively lane A5 B3 prestained protein molecular weight Marker
lane A6. pGEX-6p-1 for control.
ULI3N 39 kDa 5
2.4 UL13 kDa GST-ULI3H
UL13 Western blot ULI3H  ULI3S
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Fig.6  Western blot analysis of ULI3S and ULI3H expression with
antiserum to GST-ULI3S. 1. prestained protein molecular weight Marker
2. pGEX-6P-1 for control 3. UL13S 4. ULI3H. tRNA
ULI13S 1:200 "
rBAC-UL13
SO UL13
UL13 7
ATP
12
13
Subdomain V[
PKA-
Ca Asp-Phe-Gly
ATP Y-
13
Subdomain V][ UL13
UL97 BGLF4
ULI3
Subdomain V][ Subdomain
i ULI3
' ULI3
UL13S
ULL3 0 PKA-Ca Subdomain V[
Fig.7 ULI3 expressed in sf9 cells reacted with antiserum to ULI3S in Subd in X[
IFA. A. S cells expressing ULI3 showed positive B. normal S cells ubdomarn
for control. Subdomain VI

Subdomain VI
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Kinase domain analysis of MDV-1 CVI988/Rispens UL13 and preferred
codon fragments expression in Escherichia coli

Chenfei Zhang Aijian Qin* Xufang Deng Yuwen Su Min Xue Tianyan Yin Pingping Wang
Key Lab of Jiangsu Preventive Veterinary Medicine Yangzhou University Yangzhou 225009  China

Abstract Objective To find catalytic center of MDV-1 UL13 and express it in vitro to investigate the function of UL13 kinase.
Methods ULL3 gene was amplified by polymerase chain reaction PCR from MDV-1 CVI988/Rispens strain. The codon bias
and antigenicity of UL13 in Escherichia coli was analyzed by online service GENEART www. gcua.de and DNAstar software
respectively. Then the ULI3 truncated fragments were expressed in Escherichia coli and mice were immunized with the
expressed Glutathione S Transferase fusion protein. The conserved domain was analyzed with protein blast and Cn3D 4.1 online
software of National Center for Biotechnology Information. Results ULI3 gene was successfully amplified. The sequence
analysis suggests that 259-400 and 431-513 amino acid residues are low abundance for rare codon and strong antigenicity in
ULI3. Result of conserved domain analysis demonstrated that 152 — 297 residue iskinase catalytic center of UL13. However
conserved glycin in kinase subdomain V[ for most protein kinase was replaced by serine in ULI3 and proline in kinase subdomain
VI replaced by cysteine. The serum from mice immunized with truncated fragment 259 — 400 amino acids could react with
recombinant ULI3 protein expressed in insect cells in immunofluorenscence assay. Conclusion The 152 - 297 residue is
kinase catalytic center of MDV-1 ULL3 ULIL3 protein expressed in vitro induced specific antibodies against UL13.
Keywords MDV-1 CVI988 ULI3 sequence analysis codon bias expression
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