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25%ACN, pH 3.0). ##5/5 LA1 mL /minff# 2 247
Tofs FEE 0 B, 6 e i 4 - 0—22min, BIRZE P46
MO—8%; 22—47min, B £k P 5 M8%—52%;
47—50min, B & EHLE N 52%—100%; 50—
58min, BIR4EFFFE100%; 58minbl )5, B E & A
0o Wik FE ob W5 M2 14 nm W BEAR, K fF N4
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Fig. 1 The signs of black carp infected with A. hydrophila
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A. Strong congestion in the internal organs of black carp; B. Hemorrhages in the anal area of black carp
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Tab. 1 Up-regulated proteins in liver of A. hydrophila infected black carp

Fr5 FRY EEIEAY N DT g LA
No. Accession Protein Name MW [kD] pl Ratio
1 XP_016098250.1 Protein THEMIS2-like 75.75 5.05 2.36
2 KTF75272.1 Hypothetical protein cypCar_00037217 104.16 8.32 2.12
3 BAB39390.1 Matrix metalloproteinase 9 75.79 5.72 1.99
4 XP 016122066.1 Probable proline dehydrogenase 2 13.84 9.50 1.91
5 ADK27719.1 Catalase 59.53 7.44 1.86
6 KTF76084.1 Hypothetical protein cypCar_ 00042005 53.29 9.11 1.85
7 NP_998083.1 Fumarylacetoacetate hydrolase domain-containing protein 2A 32.03 5.55 1.84
8 KTG44407.1 Hypothetical protein cypCar_00026988 224.45 6.39 1.79
9 NP_001002461.1 Thioredoxin 11.87 5.50 1.71
10 BAA20510.1 Alpha-globin 15.42 8.85 1.71
11 XP_009300690.1 Selenocysteine lyase isoform X3 35.68 7.50 1.70
12 NP_001018529.1 Cytosolic beta-glucosidase 53.40 5.71 1.66
13 XP 016334193.1 Sodium- and chloride-dependent creatine transporter 1-like 10.89 4.28 1.61
14 ACG63706.2 Heat shock protein 70 70.47 5.52 1.58
15 XP_016132731.1 Polyubiquitin-C 94.08 7.39 1.54
16 AAIL7661.1 LOC556764 protein 59.18 8.92 1.54
17 KTGO01183.1 Hypothetical protein cypCar_00013788 52.72 6.76 1.52
18 XP_016346000.1 Nucleolysin TIA-1-like 38.35 8.32 1.52
19 XP_009299911.1 Lysosome membrane protein 2 58.40 7.55 1.51
20 XP_016426599.1 Acetyl-coenzyme A synthetase 61.66 6.86 1.51
21 XP_016356492.1 60S ribosomal protein L6-like 29.48 10.87 1.50
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Tab.2 Down-regulated proteins in liver of 4. hydrophila infected black carp
Fr5 FRS HABA TR TR S HE
No. Accession Protein Name MW [kD] pl Ratio
1 ACOS51154.1 Alpha-2-HS-glycoprotein 25.62 567 0.13
2 KTF72616.1 Hypothetical protein cypCar 00043615 13.05 1029 0.21
3 BADS83654.1 Glutamate dehydrogenase 5428 847 031
4 XP 016142847.1 Eukaryotic elongation factor 2 kinase-like 4734 652 031
5 XP_001334640.2 Complement C4-B 19260 698 0.34
6 AIU34721.1 Retinol binding protein 4 22.11 527 038
7 XP 016117970.1 Solute carrier family 25 member 38-B-like 2564  9.92 040
8 XP_016340901.1 Cathepsin Z-like 2172 853 044
9 XP_016324837.1 Death-associated protein-like 1-B isoform X2 10.07 10.33  0.46
10 XP 016143154.1 Hemoglobin subunit beta-like 16.24 737 047
11 XP_016150394.1 COP9 signalosome complex subunit 3-like 41.21 7.08  0.50
12 XP_016103361.1 Tripartite motif-containing protein 16-like 62.15 7.84 0.51
13 KTF85521.1 Hypothetical protein cypCar 00043812 1698 531 0.51
14 ALO79151.1 Alpha-globin 10.05 7.64 0.2
15  NP_861429.1 Annexin A4 3561 646 053
16 KTG44622.1 Hypothetical protein cypCar 00002861 3529 828 0.54
17 XP 016086549.1 Protein phosphatase 1 regulatory subunit 1B-like isoform X1 19.80 470  0.56
18 QO6PEHS.1 Ubiquitin-conjugating enzyme E2 variant 2 16.31 8.09  0.57
19  AMKS52075.1 Calpastatin 93.67 6.19  0.57
20 NP _001243141.1 Phospholemman precursor 9.85 821 057
21 KTG46365.1 Hypothetical protein cypCar_00033880 29.09  6.11  0.58
22 XP_016314456.1 Histone H1x-like 18.01 10.30 0.58
23 KTF86536.1 Hypothetical protein cypCar_ 00043986 22.64  8.09 0.58
24 AGJ03173.1 Metallothionein 522 813  0.58
25 XP 016355091.1 Uncharacterized protein LOC107698567 isoform X1 68.51 572 0.58
26 AAI52645.1 Brd3b protein 5336 923 0.59
27  AAI34902.1 LOC566865 protein 4358 699 0.5
28 XP 016431965.1 Dehydrogenase/reductase SDR family member 11-like 2779  6.84  0.59
29  BAA36622.1 Complement C3-Q1 13040 721  0.59
30 KTF91553.1 Hypothetical protein cypCar_00013104 15.68 637 0.61
31 NP_001166025.1 2-amino-3-ketobutyrate coenzyme A ligase 4642  7.65 0.62
32 NP_001018580.1 Acyl-CoA thioesterase 9 4823 812  0.62
33 AAB05406.1 Alpha globin 1232 897 0.63
34 NP_001159825.2 Probable imidazolonepropionase 46.87 6.52  0.63
35 XP 693062.2 Integrator complex subunit 5 111.19  6.81 0.63
36 XP_016296100.1 Protein phosphatase 1 regulatory subunit 3G-like 31.07 586  0.64
37 XP 016355708.1 Coiled-coil domain-containing protein 124 20.09 6.81 0.64
38 KTG05967.1 Hypothetical protein cypCar_00014176 7945 771 0.65
39 ABW37743.1 Alpha-1-microglobulin 38.82  6.70  0.65
40 KTG41025.1 Hypothetical protein cypCar 00013175 9.45 5.64  0.67
41 AHG98486.1 LSS 46.86 541  0.67
42 NP_956263.1 Malate dehydrogenase 1Ab 36.20 643  0.67
43 AAU25881.1 Zinc exporter 7 11.24 571  0.67
44 KTF74139.1 Hypothetical protein cypCar 00028449 20.02  6.79  0.68
45 XP_016319227.1 2-amino-3-ketobutyrate coenzyme A ligase 46.04 746 0.68
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No. Accession

ES PR

Protein Name

sy hUE SRl R
MW [kD] pl Ratio

46 XP_016139830.1
47 KTF71115.1
48 ALD62531.1
49  BAA34707.1
50  XP_017207962.1
51 XP_016112570.1
52 XP_017207460.1
53 ADC35577.1
54 KTF91480.1
55 KTF73826.1

Transportin-2-like
Complement component 3

Complement factor B/C2B

Complement component 1

Growth hormone receptor type 2b

Hypothetical protein cypCar_00012951
Hypothetical protein cypCar_ 00042693 88.83 5.55  0.70

7732 5.00 0.69

Hypothetical protein cypCar_ 00050247 1023 481  0.69

7427  6.60  0.70
93.61 6.87  0.70

Acid sphingomyelinase-like phosphodiesterase 3a isoform X5 46.35 544  0.70
N-acyl-aromatic-L-amino acid amidohydrolase (carboxylate-forming) A-like 2825  6.18 0.70

2357  6.00 0.70
63.69 497 0.70
33.81 737  0.70

b R E A R R I R 4 R A DG B
25K F (Protein THEMIS2-like) 3 i 43 )& & 11 -
9(Matrix metalloproteinase 9)~ iz B2 it Z & 2(Pro-
line dehydrogenase 2). i % LA f§(Catalase). ZE
HHR I L1 2 FR /K % B (Fumarylacetoacetate hydro-
lase domain-containing protein 2A). fiit L E H
(Thioredoxin). a-Ef & 1 (Alpha-globin). A}t
TR A B X3 MY (Selenocysteine lyase isoform
X3). B-7i %M1 HE(Cytosolic beta-glucosidase).
Na'/CI K it LR %3 4 (1 # 2 11 1(Sodium- and
chloride-dependent creatine transporter 1-like). #K
i, 5 1 70(Heat shock protein 70). % %Kiz % C (Po-
lyubiquitin-C). ¥ FE A5 H TIA-1(Nucleolysin
TIA-1-like). &AM K I 2 H2(Lysosome mem-
brane protein 2). G EFA S B (Acetyl-coen-
zyme A synthetase). LL60SHZ HEA EK FIL6(60S ri-
bosomal protein L6-like)%%

N IR E E A o2 AR E 1 R 1 (Alpha-
2-HS-glycoprotein). 7 Z 8 i &l (Glutamate de-
hydrogenase). FAZAV)IE KK 23l (Eukaryo-
tic elongation factor 2 kinase-like). #MAC4-B (Com-
plement C4-B). M3 EE4: & & H4(Retinol binding
protein 4). ¥ #1525 % 51384 85 H (Solute
carrier family 25 member 38-B-like). HIVEAMZ
(Cathepsin Z-like). FET-AHCE A H1-B X211
1 (Death-associated protein-like 1-B isoform X2).
1218 (A BV FLA A 25 1 (Hemoglobin subunit beta-
like)&

23  HEMEEESH

DNIRN 3 KT W8 7K B I B R o] 55 #0 JF JIE 2H
VR H R IK I RE IR, R 22 5 R 08 B H B AT GO
e, ZREASSHEY S FEE PR
2H 41 3E 72 (Single-organism process). 4Hfig N L F2

(Cellular process). fRU i ##(Metabolic process).
HE V)&% (Biological regulation)5s; “7r DI AE”
A R 45 405 M (Binding) AR 4L i P (Catalytic
activity)55; “ZH I 2H 4 & BAE TR 7E 40 f(Cell) . 4H
J3358 3 (CEI part) F14H ffii 2% (Organelle) %5 2).

KEGGH# % 7 HT R B, 7 I IE 4 2R ) 7 5k
IR H 3 22 5 AR B M 20 S R (Complement
and coagulation cascades). BJ##{A(Spliceosome).
41 B P9 75 4E ] (Endocytosis) . AL 1k (Oxida-
tive phosphorylation). #xfXiff(Carbon metabolism)-
¥ 2 B2 A il = R A (Arginine and proline metabo-
lism). A% B AX 4 (Tryptophan metabolism )% i %
(B 3), Forp MR &E i 2% 156 S N 38 2% 5 4 B o
Z(H 4).
24 ERRIEEBHIQRT-PCRIIE

1% 0 22 e Rk B AMECI AR T R 70
(HSP70), FlqRT-PCRAL M I AE mRNA /K ¥ L [ 48
o SEREIR, FERE KT IR G 1S, 75
AEZH 2 A MACIZE R ImRNAZR L /KF R 1, HSP70
F K FImRNARIE KT LA 5), X5HiTRAQ
R
25 RBREASENELRETHK

SRR LI 7K =B A ) 7 ORI B T AR T U
MY TR N EE, n] W R 2R R A
1Y B AR A, SR I O JH A M AN
WY, iz 4 FEARGHES ZEEL . A H I R4
(Kl 6A); T FE 5 o BIE U0 v Sl 4 L 22 41 T
Hep 5 . 4u il 5] (& 6B).

3 e

ITRAQIB & AR T 3 8 IR i 1 AR 2 I 4%
R ThRE R M EL B A A 2 Bk 2 —,
T RERRIBEA, ARSI TR AL
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[ Biological process

The number of proteins

2] Molecular function

F, bR R IE B A R B I AR AT A O B AR B
H. £HRE&REAE-9. MR EAT70. THML
Al MAELREAS, NAREEAEIMECL, #b
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506 4 R T o lVRE 32 4445 5 5 3 Nl i IR 7 11 72 2,

3 Cellular component
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GO analysis of differently expressed proteins in liver of black carp
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Fig. 3 KEGG pathway analysis of differently expressed proteins in liver of black carp (top 20)
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Fig. 4 Schematic drawing of the pathway of coagulation and complement cascades (the bold fonts indicate differently expressed proteins)
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Fig. 5 Relative expression of C3 and Hsp70 genes in liver of 4.
hydrophila infected black carp
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Fig. 6 Hispathological characteristic of liver of black carp infected with A. hydrophilia
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A. liver tissue slice of diseased black carp showed necrosis and hemorrhage; B. liver tissue slice of control group
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QUANTITATIVE PROTEOMICS ANALYSIS OF LIVER OF BLACK CARP
MYLOPHARYNGODON PICEUS UNDER AEROMONAS HYDROPHILA
INFECTION

LIU Wen

(Zhejiang Provincial Key Laboratory of Aquatic Resources Conservation and Development, School of Life Science, Huzhou
University, Huzhou 313000, China)

Abstract: To investigate whether Aeromonas hydrophila generally mediate liver protein expression, isobaric tags for
relative and absolute quantitation (iTRAQ) combined with LC-MS/MS were used to screen liver proteins of black carp

Mylopharyngodon piceus after infected with Aderomonas hydrophila (BCK0712) for 24 hours. Differentially expressed

proteins were screened through identification and quantification analysis. As a result, a total of 4475 proteins were iden-
tified and 188 differentially expressed proteins were quantified upon bacterial infection, including 70 up-regulated and
118 down-regulated proteins. Bioinformatics analysis indicated that these differentially expressed proteins were mainly

associated with complement and coagulation cascades, spliceosome, endocytosis, oxidative phosphorylation, carbon

metabolism, arginine and proline metabolism, etc. Hispathological characteristics including unclear cell boundary, he-
morrhage at different degrees and necrosis were observed on liver of black carp infected with 4. hydrophila under mi-
croscope after hematoxylin-eosin staining. The potential mechanism of regulated proteins by A. hydrophila infection in liver

pathology need further investigation.

Key words: Mylopharyngodon piceus; Aeromonas hydrophila; Liver; iTRAQ



