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Buffer % (250 mmol/L sucrose; 10 mmol/L
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200 x g .4 CE.0 10 min, B F,12 000 r/min &
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(8 mol/L Urea;2 mol/L Thiourea; 4% CHAPS;
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Fig.2 Selenium-enriched yeast group and control group channel catfish liver protein atlas by 2-DE

-y o
» %
-

-

R IR

-
]

S g°
R

B3 =REARS SHARBHKE
(a),(b),(c)HHLEEL; (d),(e), () IEHH,
Fig.3 The partial enlarged diagram of the
number 8 differenctial protein

(a),(b), (c) represent the selenium-enriched yeast group; (d),

(e),(f) represent the control group.
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(a) IEHAUFAEH. E 3468 100 x ; (b) AHIAZLFAEH. E
4,100 x 5 () IEFHIFNE H. E Je£8 400 x 5 (d) AL
A H. E 445 400 x
Fig.1 Histopathology of channel catfish liver
tissue examined by H. E staining
(a) control group liver by H. E stainging (100 x ); (b)
selenium-enriched yeast group liver by H. E stainging (100 X ) ;
(c) control group liver by H. E stainging (400 x ); (d)
selenium-enriched yeast group liver by H. E stainging (400 x ).
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Tab.1 The identification of differential proteins

EABTA) S R JFHN w55 %
s protein EH R R search 2N S TFE/ku sequence
number sequence protein name database p! MW coverage
number score scale
AHWMAS R RIZEHE QR the specifically expressed proteins in the selenium-enriched yeast group
1 gi | 87620038 4SNc-Tudor %5 [ 4SNc-tudor domain protein 201 5.16 10.7 39
2 gi | 87620038 4SNc-Tudor 75 [ 4SNc-tudor domain protein 67 5.16 10.7 14
3 gi | 89266551 1% i adenosine kinase a 217 5.6 31.0 12
4 gi [ 90103341 fii 4 F% 5 il transketolase 150 9.35 15.5 31
A5 — tRNA 2 iRl eE
5 gi | 89266537 PR H ”ﬂi# 508 4.9 27.5 57
alanyl-tRNA synthetase-like
AHMAERIE LK E BB the up regulation proteins in the selenium-enriched yeast group
L[S 2 TCP1 - | 8
6 gi | 89266459 W”EE HO L ‘ 160 5.49 31.0 15
chaperonin containing TCP1 subunit 8
T 3 — e I A
7 gi|27om3sza  LVURE =3 - BRRRIG SR 276 9.75 17.4 39
glyceraldehyde-3-phosphate dehydrogenase
T 3 — R E I A
8 gi | 27883574 e ARG Al 92 9.75 17.4 13

glyceraldehyde-3-phosphate dehydrogenase

T pl o B AL 5 MW 2R3 A BT BE 20 T4k

Notes : p/, predicted isoelectric; MW , predicted molecular weight.
PFSISELGNA VVPSLWGEGT SCPHVTLQFT DSKDDVGLGL VKEGLVMVDV

RKEKHLQKMV TEYLNGQESA KSARLNIWRY GDFRADDADE FGYRR
(@)

e

=
.
.
;

T-p+(12)

20 40 60 és)(')o C 1000 1200 1400
El4 4SNc-Tudor EEHIFELERIF T
BEE(a) I ZHKFEE (b)

(a) AE BB, T 21 7510 g HCT J5i g 46
FIMEIERRTS . (b) A kBt MVTEYLNGQESAK 1) AU ik
Be i 14, i Ik Be i 4SNe-Tudor 25 H 741 IO ELAE A

LR SR
Fig.4 4SNc-Tudor domain protein sequence
coverage ( a) and secondary mass spectrum
diagram ( b) identification by mass spectrum
(a) is protein sequence,and the underlined sequence is detected
by HCT mass spectrometer. Figure ( b ) is the MSMS
chromatogram of MVTEYLNGQESAK peptide, which is
highlighted by boldface and underline in the figure A.
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KFA WA S5 ma M F B 25 R A —
LA LA DO WL AE S A= 7 L RE A 3
BUWRAEA (B EA Y RS RS, e
P2 AT A PN Z B 5 61T K R
TAF. BELL %" LI lifa Kl (1. 022 mg/kg) Al
il ik} (0. 025 mg/kg) MEESF- IR T R 27 g
MWL 6% ( Oncorhynchus mykiss) |, f@ & 30 J&, 4%
S B, G R 2H 10 % T 8 % B G RAE DR R
i E ALY 5 R B 0 7 AR AT R A SR A
Jre e —E B o HICKS 2511 W0k 41 47k
W, kBN FE 11, 4 mg/kg ELRE
16 J&J5 , S A o it pa 2, FE TSR3 0, 90 % T
6 2 A SO IO AR, FH 00 sl S T B A — 7
i, HILTON"" (¥ fF 55 ¢ W, 47 s i 35 13
mg/kg A TARIRE, T 20 fe i A8 e vp g, 26
NAEKIRGE SUT-FR I 4k, WANG ™ IR
[A] & e (0,0.02,0.06,0.2,0. 4 mg/kg) FiA
[R5 06 T 0 2 R R0 ) 2 P 3 7
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PR R 1.7 g BES SRR G 9 JH G il
T S M A B, 25 R 3 B AN [R) AP 05 7 ARt rh Y B i
TRER 0.28.0.09.0. 11 mg/kg, 7 fiv i i
T >R T M TR B o S i A R 2 R I R AT
ZH ) JFERE A IDE T Rt 0% 0 WS e T AR R A,
— UL PILANG L TCAILAN A 5 4 P RIOR

3.2 WAEHERIEST

A TE R B ARDEE R VRS i oy 0.5 mg/kg
I ARG FH &l 0. 6 mg/kg ] REEE 7 Al 1ot
B, 25t 56 d KA 45 R R, 15
ZH B i S i P 4 R 12 A A (KA ) | 543
S LAEAT SRAS , DB AR AR A8 . IR
TR F B 5 SR AT o 2 T N R
3.3 EREAYESN

SR AR 1 BT 4 27 19 i, e DN 380 A A ) e
VE T 5 B psi, S8 S J ik 38 8 A 25 S B
X2 R BTARIE D BB R 4 B RS , AT
T -3 — WmR 0 U W G TR RS A i
P E-RNA A BB ; 50 A TR B &R A2 A E
1 TCP1-E & 85 LA ke % 5 Al 1 85 11 2% 4SNc-
Tudor .

PR RV A7 A T B AR, B
WA AZ T IR AN ROV R 30 e AT A e B J W e
AT, & ATP IR R S A= i ADP il AMP (1)
ERMEER . fHEHEE & TCP1-IA: 8 2 51
HiTE, SRS EOEEEIEIEN S, Ui p
W H R WL S YIE IR =R, N
ZAME-RNA A B A7 78 T 20 i s, A ik
AR IE DN Z BE-(RNA B7E . 7E (RNA 1y
AR R rh, 2 R Sl i i 5 B AMP T
WG S, PR R 5] (RNA 3Rk AL 28 3" %
RN, HEE -3 - BRI A A T A AT,
Z SRR, 5 NAD BE8EEIEIEM 254 .

3.4 4SNc-Tudor EH

4SNc-Tudor % [ X F p100 .SNATDR ,SNDI ,
EBNA2 coactivator, f77E T2 il 4% 55 41 it 5t 55
Pi# & A o 4SNc-Tudor 3 [7E N KT £ KA
) (AR FL S | | SR A R ) P
HRAFAE X 2 FLAZ A M AN AT D S5 R ~F B
SRR A AR SR S IS s e
R EEEREM T %EA NS A 4
PR AL R W L f5 4525 — 1> Tudor $, HHiXT
4SNc-Tudor & [ B 58 45 22 1) & 1] JIK RN 36 5 £

D8 I X 9] K SNATDR 2 14 &5 44 38 F 17
MALDI-TOF %, % #1751 SNATDR f7-7£ a 12
i€ B PrE MM M &5, A — AT RETE K
PERELEA Y e B, I FH RV A A vk, T 9y
JIK SNATDR 1) = 4EZ5F A . A2 SNATDR
A7 AE N R LR O L i e A L M RO D
A LA 2 Hh R 5 3% 36 1% B 19 5T 4SNe-Tudor £ [
HH 95 ™S FERRZH B, A AL /K A i TR B AN 55 4%
FR4G 4 19 D1 fig. 38 3 il NCBI-BLAST ( http: //
blast. ncbi. nlm. nih. gov/Blast. cgi) % A< S5 % F
FI|f#) 4SNc-Tudor # 5 A\ SND1 & 1 #4755
EEXT, 45 3 7 W9 & AR AL BE ) 513k 77% , SND1
A R i RO 8 O AR B4, 5 A
5L F (£ 4% EBNA-2, c-Myb, STAT6 , STAT5 )
FATLAE RS A0 (5 S48 Gl g e (F Sk
S R AR G RO Y A — e ]
ot TIL-4 SZ R 40 M A AT 5 5 T T 20 i iy 34
B ATAL , FEVE 20 (Anad B, BRI RESE) oA
W EEER . 2R L 30% B+ SND1
EAEIGHE T — PR EEMZ R E .
AR SEG H AT HILAG 41 HE 5 2 35 4SNe-Tudor 7 1 Af
RE -5 13 G 0 BT 0 S 2 5 | S O 5 A
K, 1557 4 4SNe-Tudor 5 [, #1075 15 538
T MERHLA G RE, {H 4SNe-Tudor 25 [ & 75 Jy fif
o5 | L B 57, S I U B 14 B — R 1 RS
HE— SR -
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Proteomic analysis on hepatotoxicity of selenium-enriched yeast to
channel catfish ( Ictalurus punctatus) liver

XIONG Hua-wei'* | JIAN Shao-qing'*, JIA Xiao-fang”, YU Shun',
HE Bao-rong', ZENG Yan', ZHANG Li-jun®* , YU Peng-cheng'*
(1. Life Science and Food Engineering Institute ,Nanchang University ,Nanchang 330031, China;
2. Shanghai Public Health Clinical Center Affiliated to Fudan University ,Shanghai 201508, China )

Abstract: To investigate the influence on channel catfish ( Ictalurus punctatus) liver toxicity and liver
proteome change by the use of selenium-enriched yeast, Se-concentration in channel catfish liver was
determined and the pathological change was monitored after selenium-enriched yeast feeding for 56 days.
Proteins extracted from the liver of selenium-enriched yeast feeding channel catfishes and non-feeding
controls were separated by two-dimensional gel electrophoresis ( 2-DE ) , differentially expressed proteins
between the two groups were analyzed using ImageMaster software and identified by online reversed-phase
nano-flow liquid chromatography coupled with ion trap mass spectrometry (LC-MS/MS). The average Se-
concentration of liver form the non-feeding controls and the selenium-enriched yeast feeding ones were 0. 15
mg/kg and 0.81 mg/kg. Significant difference was detected between these two groups (P <0.05). H. E
staining of pathology from channel catfish liver showed that the selenium-enriched yeast group has obvious
cell loose and cell fatty degeneration. 15 differetial protein were found by 2-DE separation and ImageMaster
software analysis. Of them, 8 over-expressed proteins in selenium-enriched yeast were selected for MS
analysis and identified successfully, including 3 u-regulated proteins and 5 uniquely expressed proteins in
selenium-enriched yeast group compared with the controls. These differential proteins correspond to
chaperonin TCP1 subunit 8 and glyceraldehyde-3-phosphate dehydrogenase, 4SNc-Tudor domain protein,
adenosine kinase a,transketolase and alanyl-tRNA synthetase-like et al. Obvious toxicity was detected in the
channel catfish liver after feeding with selenium-enriched yeast. Organic selenium might strengthen immune
through 4SNc-Tudor protein involved signal transmission pathway. Differential proteins identified in our
work could be specific biomarkers related to toxicity of organic Se to channel catfish.
Key words: channel catfish( Ictalurus punctatus) ; selenium-enriched yeast; 2-DE; proteomic
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