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Abstract: This research aimed to detect and identify genes associated with duck viral hepatitis
(DVH) by construction of suppression subtractive cDNA library, and explore their mechanism by
function cluster analysis. Using suppression subtraction hybridization(SSH), a different expres-
sion SSH-cDNA library of 3-day-old and full-sib ducklings infected artificially by DHV was con-
structed and the same day-age ducklings were injected with the same quantity of saline. Of which
563 clones were sequenced, and 299 differentially expressed sequence tags (ESTs) were obtained.
After dislodging the redundant cDNA sequence and clustering splicing, the software BLAST in
NCBI of GenBank was used to do the nucleic acid and protein homology comparisons and func-
tional analysis. The results showed that 70 different genes had highly homologous with ESTs(E
value <<e '°,match length>150 bp.match rate™>80%), most of which were related to the syn-
thesis of cell components, signal transduction and the biological control process of pathological

conditions. The occurrence and development of DVH was a complex multistep process involving
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multiple genes. The results provide a basis for further study of the molecular mechanism of

DVH.
Key words: ducklings; DHV;SSH;ESTs
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Fig. 1 Typical symptoms of duck infected by duck hepa-
titis virus
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Fig. 2 Detecting DHV by RT-PCR

M A B
bp

2000 28S

18S
500

100 5S

bp

2000

500

100

Al B4 WS IR S RNA il mRNA; B, X B8 21 9 i ik
B RNA Ffl mRNACTF K 5 mRNA); M. DNA #H %} /3 7
AR E DL2000, FIR
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Fig. 3 1% agarose gel electrophoresis of total RNA and
mRNA in duck liver

2.4 RS DHV H %S BT BE 28 4378 8 2 32 cDNA 3L
EERIHE
263 I A4 58 cDNA [ PCR =4 i #£ 150 ~



214 z oy om

H

E o 43 %

500 bp Z I B T Z &5 w4 4 5 25 (] 4
B 5) . HA5REWH WA cDNA SRR 2 % PCR
PR L RV A AR T S [ . AT ) A8 W E AR I
TR AR 22 e R D ROR R . 25 R B s
DAL T 405 DHYV R ARG i i v 25 5 3k B [N
IE R 22 cDNA U,

M 2 3 4

bp

2000

500

100

1230 230l o AR 1] #01E 1] 3C % oK 28 15 I8 cDNA Sy 5

M5 2.4, 43 LA ] R IE [n] SCPE 28 3 JH U8 cDNA Oy

b, T & )
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c¢DNA as template; 2,4. PCR products using DTF and

DTR subtractive cDNA as template. The same below
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Fig. 4 The 1st PCR products of both subtracted and un-
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Fig. S5 The 2nd PCR products of both subtracted and un-
subtracted cDNA
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Fig. 6 Subtractive efficiency test of the two subtractive
cDNA libraries
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Fig. 9 Dot blot results of two library expressed tags in duck liver infected DHV
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Table 1 List of up-regulated genes identified with SSH technology in duck liver infected DHV

Gene identification GENE ID Best match accession No. Identity E-value
Spen homolog, transcriptional regulator (SPEN) 419460 XM-417618. 2 248/260 3E-114
Similar to cyclin L. ania-6a (CCNL1) 425024 XM-422826. 2 280/335 4E-79
Collagen, type 1V, alpha 1 (COL4A1) 395530 NM-001162399. 1 248/277 1E-56
Similar to ST3A1 (LOC421740) 421740 XM-419772.2 668/752 S5E-47

Similar to Vacuolar protein sorting 36 (VPS36) 418883 XM-417077. 2 298/323 TE-127
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Gene identification GENE ID Best match accession No. Identity E-value
Methenyltetrahydrofolate  cyclohydrolase, formyltetra-

423508 NM-001039303. 1 406/455 7TE-158
hydrofolate synthetase (MTHFD1)
Poly(A) binding protein, cytoplasmic 1 (PABPC1) 430997 NM-001031597. 1 197/210 1E-83
Cathepsin C (CTSC) 419014 XM-417207. 2 284/308 4E-120
Similar to ribosomal protein S15, transcript variant 2

427675 XM-425249. 2 210/212 1E-48
(RPS15A)
Kinesin heavy chain member 2A (KIF2A) 427156 NM-001039312. 1 210/245 6E-62
SERPINEI mRNA binding protein 1 (SERBP1) 424706 NM-001031293. 1 132/162 3E-28
Similar to Eukaryotic translation elongation factor 1 delta

769368 XM-001232627. 1 299/335 2E-114
(EEF1D)
Similar to bullous pemphigoid antigen dystonin (DST) 421884 XM-419901. 2 677/734 2E-110
Golgi-associated microtubule-binding protein (TRIP11) 423414 XM-421324. 2 733/802 8E-31
Phosphoserine phosphatase (PSPH) 417540 BX934763. 2 159/169 8E-67
SH3 domain binding glutamic acid-rich protein like

422277 NM-001012574. 1 435/484 2E-174
(SH3BGRL)
Legumain (LGMN) 423418 XM-421328. 2 292/358 4E-71
Chondroitin polymerizing factor 2 (CHPF2) 426039 XM-423717. 2 246/264 2E-106
Protein phosphatase 2 (formerly 2A), catalytic subunit,

416318 NM-001006152. 1 383/391 3E-56
alpha isoform (PPP2CA)
Heat shock protein 90kDa alpha (cytosolic) , class A mem-

423463 NM-001109785. 1 421/460 1E-180
ber 1 (HSP90AA1)
Solute carrier family 25 member 6 (SLLC25A6) 374072 NM-204231. 2 447/487 6E-104
Similar to Vesicle-associated membrane protein, associated

426378 XM-424031. 2 242/288 3E-71
protein (LLOC426378)
Fibrinogen alpha chain (FGA) 396307 XM-20803. 1 268/273 3E-21
WD repeat and SOCS box-containing 1 (WSB1) 395685 NM-204872. 1 319/365 1E-110
Ribosomal protein S23 (RPS23) 427323 XM-424903. 2 287/307 3E-126
Ribosomal protein 1.21 (RPL21) 418933 BX933053. 1 372/401 8E-163
Ribosomal protein L37a (RPL37A) 769981 NM-0010731. 1 259/291 4E-96
Ferritin, heavy polypeptide 1 (FTH1) 395970 NM-0014698. 1 155/167 4E-62
Solute carrier family 38, member 2 (SLC38A2) 417807 NM-001030741. 1 217/235 1E-31
Protein kinase, cAMP-dependent, catalytic, beta (PRKACB) 424542 XM-422379. 2 240/287 2E-62
Leukocyte cell-derived chemotaxin 2 (LECT2) 396471 CR388911.1 292/343 1E-90
Similar to C. elegans RO06F6. 8 ( Sw: Q09417 )

427226 XR-026743. 1 227/248 1E-90
(KIAA1432))
Serine incorporator 1 (SERINC1) 421722 NM-001031074. 1 130/154 3E-32
1Q motif containing Bl (IQCB1) 424242 XM-422091. 2 508/556 2E-28
Inter-alpha (globulin) inhibitor H3 (ITTH3) 415901 XM-414253. 2 517/565 2E-22
Bromodomain containing 7 (BRD7) 415730 NM-001005839. 1 223/243 2E-90
Ras homolog gene family, member A (RHOA) 395442 NM-204704. 1 324/359 2E-127
Fibrinogen beta chain (FGB) 373926 NM-001167683. 1 116/136 1E-27
Chromosome 12 open reading frame 11 (C1H120rf11) 418213 XM-416439. 2 348/416 5E-100
Hypothetical gene supported by CR40628 (LLOC421379) 421379 XM-429844. 2 220/236 1E-93
Coiled-coil domain containing 88C (CCD88C) 423410 XM-421320. 2 159/177 3E-57
Sp3 transcription factor (SP3) 395302 AJ719471.1 143/149 6E-45
Osteopetrosis associated transmembrane protein 1 (OSTMI1) 421773 NM-001031077. 1 153/159 1E-32
Acyl-CoA oxidase 1, palmitoyl (ACOX1) 417366 NM-001006205. 1 151/157 2E-11




2 41 %

75 45 NS BT S8 B AR U T T HE I D0 cDNA SO 4 gt % 22 5 B PR O 3o

217

Gene identification

ATP synthase, H+ transporting, mitochondrial F1 com-
plex, alpha subunit 1, cardiac muscle (ATP5A1)
Cytoplasmic beta-actin gene (ACTB)

Mitogen-activated protein kinase kinase kinase 5(MAP3K5)
ATPase, Na +/K + transporting, beta 1 polypeptide
(ATP1B1)

SWI/SNF related, matrix associated, actin dependent reg-
ulator of chromatin, subfamily a, member 5 (SMARCA5)
Solute carrier family 30 (zinc transporter), member 4
(LOC415444)

Solute carrier family 25, member 13 (citrin) (SLC25A13)
Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase

activation protein, epsilon polypeptide (YWHAE)

GENE ID Best match accession No. Identity E-value
374159 NM-204286. 1 197/214 3E-80
396526 XM-00182. 1 315/330 2E-147
421688 XM-419725. 2 267/288 2E-114
396529 NM-205520. 4 170/179 9E-18
422457 XM-001234485. 1 587/612 3E-80
415444 XR-026878. 1 164/172 3E-16
428427 NM-001012949. 1 151/156 1E-56
417554 NM-001006219. 1 348/371 2E-154

P 7R R AE SRR B0 A v R R R R R R (]

Data shown in the table are known sequences with a high homology compared with chicken databases.
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Table 2 List of down-regulated genes identified with SSH technology in duck liver infected DHV

The same as follows

Gene identification GENE ID Best match accession No. Identity E-value
Albumin (ALB) 396197 NM-205261. 1 406/438 3E-179
Transthyretin (TTR) 396277 NM-205335. 2 172/182 1E-73
Carbonic anhydrase VB, mitochondrial (CA5B) 415833 XM414195. 2 486/649 2E-61
Exosome component 2 (EXOSC2) 417182 AJ721096. 1 389/390 2E-161
Partial TLR7 gene for toll-like receptor 7(TLR7) 418638 AJ632302. 1 201/201 2E-101
2-hydroxyacyl-CoA lyase 1 (HACL1) 420638 NM-001199628. 1 246/266  1.8E-103
Serpin peptidase inhibitor, clade A(SERPINA4) 423433 XM-421342. 2 671/763 8E-151
Mitofusin 1(MFN1) 424973 AJ720109. 2 290/290 1E-150
TAR DNA binding protein (TARDBP) 419453 NM_001030878 234/234 3E-81
Kelch-like 18 (KLHL18) 420406 NM_001030960 224/224 4E-114
Regulation of nuclear premRNA domain containing 1A

420953 NM_001031005. 2 484/485 5E-80
(RPR1A)
Toll-like receptor 6 (TLR6) 426274 NM_001007488. 3 247/247 6E-127
Ubiquitin-conjugating enzyme E2R 2 (UBE2R2) 427021 NM_001031411. 2 148/149 3E-60
Aldolase B, fructose-bisphosphate (ALDB) 427308 NM_001007977. 1 438/500 SE-161
TAF2 RNA polymerase 1I, TATA box binding protein

428389 NM_001031508. 1 168/168 5E-83
(TBP)-associated factor (TAF2)
LOC416453 similar to FLJ20359 protein MGC63553

419429 NM_001030875 277/278 2E-142
(LOC419429)
Kelch-like 18 (KLHL18) 420406 NM_001030960. 2 224/224 4E-114
Serpin peptidase inhibitor, clade A alpha-1 (SERPINAT) 423434 XM_421343.2 833/992 3E-82

3 3
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