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Protein profiling of enrichment of low-abundance proteins in
bovine plasma and serum using hexapeptide library

LI Shan-shan, WANG Jia-qi, YANG Yong-xin,BU Deng-pan,
WEI Hong-yang,ZHANG Le-ying

(State Key Laboratory of Animal Nutrition , Institute of Animal Science ,Chinese Academy of Agricultural Sciences,Beijing 100193 ,China)

Abstract: [Objective] The objective of this study was to improve the expression of low-abundance pro-
teins in bovine plasma and serum. [Method) Low-abundance proteins in bovine plasma and serum were en-
riched by ProteoMiner kit. Plasma and serum proteins of the dairy cows were separated and identified using
two-dimensional electrophoresis (2-DE) combinated with HPLC tandem ion trap spectrometry. [ Result]
The results showed that,albumin abundance was down-regulation(plasma P=0. 02 and serum P=0. 01, re-
spectively) ,at the same time, the abundance of other protein such as apolipoprotein E was increased(plasma
P=0.02 and serum P=0. 01, respectively). [Conclusion) The findings may provide valuable information
for the research of low abundance proteome in plasma and serum.

Key words: plasma;serum;low-abundance protein;2-DE;mass spectrometry

L5 L3 P B B R LR B R Ay A AR Sl A B AT LR A IR R 4 T B
ZFS N FRBEARE R BIS L e B R L BRI L AR AR SR R R R A AR PR o R I
Lepu Bt S5 7 i B mEAE . RAEWRE R ARSI RO ST b R bR (E

* [k HT  2009-12-09
[(HE4TH]  EFRRHELAETH (2009DFB30530)
[MEERA D] MM A985—) 2 BIR VLA PR AE SRR 1 32 B N B 2 20 W) 8 3 R4 49 o it ol R T
E-mail :leeshanshanshan(@163. com
LGEFEER] EMRA967—), B L8 N WG B AR S I, 258 TR S 2 3 ) 8 95 R4 49 ot el R T
E-mail : wang-jia-qi@263. net



5 630

RIS ¢ I SC AR A A0 LA A ot R T R R R 1 R B 57

AL 7 2EL A 2% o 2 7 5 2 2 25 Y IR A KL Al gk 10
BERD L BEEAHEASSFEEEN . W W
FEZY 10 Y6 1 1 o =F B R M8 35 A 15 B Ik
EAT,

N T AT R 7R 4 K Bh 25 R Y 4 R 1 R
HrEBEBEEEEN. . FEREEEANKE
L0 i R ORI R S 2 kL 3 n] ik Bk H
A AT A e 2B A . R ERRE R R W
A7 R B B A B A L (E R T A S A
5341 s 8 A [ 3 ) R FH R S AR B SR AR T R
B o 2 A2 30 4 i 1] 22 5 7 BR o 17 L 3 b 9 AR
O BT 20 AR AR E LR A ) AN B R A 4]
HOCPE S BT 200 MR A AR MR AR R A G
— ELZS BRAR A, 3ok o 0 2 1t 2 Bk b gl L a3 AR S
J2E A A A5 A AT T o T R [ AR B A TR
JEE T A X oS K2 A SO I AT Bl BR
il AT T B A AR o IF BB R4 0 A M L Rk
PERIHEZSPE) L 3 T 33 Bl K SR Y Rl 72 A Pro-
teoMiner i #] & (Bio-Rad, USA) B 755 )i Fi ",
AMFFE K H ProteoMiner 3t 5 & &b BH 4R 1fi 2% A 1L
T LAY HEAE A 1 5% R L AR 1 4L 5T P R
RFEEREAIBOR,

1R

1.1 HRRE

PEAL 5T K 2% X 35 4 5 4 7 4 R b e % 10
S I A k2 1) v [ e 8 20 405 4 O LR [RD A (27 1)
&) JHE 25 EDTA $1 5 F1 JC bt & 5 % 1L 8 (BD Va-
cutainer™) T B2 # Ik R 4 W&, Pr&E T 4 C.
3000 g .0 15 min 438 1M 3% 5 E Ho Bk i T % iR K
B4 hJFE LB IME . K K RN I E 4. — 20

CAR-AT .
L2 7 &
L2.1 & & &bl 6l & o = 4 5 I & ok (2-DE)

VS fifE IR AL T RE O 4% RS IR S iR & Pro-
teoMiner #RVE U] & BEARFRE AR 1. #RAED IR W
< RO KL A A 1 mD A 5E AT R AL
T TR ARG AT ERMEE 2 h BRI O R
BRI TS 6 0 E A & e & 22 bl iR
DVE LR A TR S BCA 2 0 7 2 1 ik
.

B0, 4 mg it 3B H F L 53515 330 LK
Ak b RESE pp M (8 mol/L JR % ,40 g/L. CHAPS, 65
mmol/L DTT, &% 0. 5% IPG buffer, JR &R

B i) R A 10 000 g B0 10 min, HEFEFIAMA
REML B 17 ecm,pH 4~7 [ E AL pH B E
(IPG) e 4, IPG g s S p sh K A e, i AT 4 i
B, FHBELHE. K IPG KAET 5 mL F
W 1 (0. 375 mol/L Tris-HCl. pH 8. 8,6 mol/L
PRZ By % 20% H i, 20 g/L SDS, 20 g/L
DTT)Hif 5 12 min, F8 T 5 mL AR 11T (H 25
g/ L i &1k e AR 1 i 20 g/ L DTT) ke
FAk 12 min, # IPG &R E 12% SDS-PAGE g
F.H 5 g/L g E IPG Ik &, 47 4k 5
SDS-PAGE ik, WEBRIF HREFIIFE 1 W, 30
min, SRJ5 IR IR E 46 W, £ R B} 5 15 7 77 21 e 0
W45 0k Lk . B S ss i G250 Yefle,

1.2.2 AR EREZa8HmME MM Umax Power-
Look 2100XL #H## 1% (Umax, &5 %) 3 #§ 2-DE ¥
. I s i g e i BE S B Y) 1~2 mm K/
B KL, H 2 B K I YE 30 min, P H] 4 FR 43 4L
50 % LR 50 mmol/ L i R &5 7 W w ik 30 min,
FE 1R EER N 100 pL 45 25 T4 R 5
10 xL 20 ng/pL BREE ARG H .37 Cad i il i ; iy
i 58 W L TH B BB B0 A R, AR B R BOREL Th
T 10 L B OB CE AR5 B 50 70 LR AR R 8K
206 W R 1 K W WO FE IR T il B S b H 30
min; AL BFEAR 1R BERP g EEE 1
.

1.2.3 F#%EZ IRAICR WA 15 5 e 1
B 1% & 48 (LCQ Deca Xp plus, Thermo Finnigan,
USA) 3y #r. FE i b B & O 20 pl, 33 3 120
pL/min, FT 38U % & 78 B ig AL E 1Y Bioworks
Ak K R A F SEQUEST, k48 % NCBI R 7T
AR A .

2 ZER 550

2.1 & miEF1mEE B ProteoMiner i Fl &

=S

P ML R 00 9 2 R ] i 1) R A T 2
CEEL 1D A] T, I R Il 37 268 12 16 33 v 9 a XS ERE (1
M, 4 ProteoMiner 35 & 4b B 5 =F B2 B 8 RIS CifiL
TN TE 1 2 5 B3 KV 20 P=0.02H8 P=
0.01),b.c.d Al e X IR (A A1 3 B 39 in i 3¢ &
HZRB R boeod e XA 22 5 8 2 K200 8
P=0.02,P=0.12,P=0.03 1 P=0. 10; IfiL. 7 $ 5&
HZB R boeod e XA 22 5 8 2 K200 8
P=0.01,P=0.07,P=0.05 fl P=0.07), eI



> Pl AR K4 SRR D

5 38 &

I PR i b o DX BB P B e 5 7 I R I
VBRI TS F, g A h X 38 & () A fE ProteoMiner
KAEEEFHPEHERMEPEAREEE ¢
A h X 22 5 B & K F- 405 P=0.03 il P=
0. 03; IMLIF A FI3RIE F I ¢ Al h X 2 5 3%
K435 P=0.04 fil P=0.24), K 2 xR T Il
HEN MMV B RS S rh R o AR R R A
2.2 MEmMBMMBFZFASANRIEEE

N5 0 I R O M R a DX R B A TR
AH €838 53 1K 5T 1% 45 0 i 8, R W] ProteoMiner
§ Wl e I A T AN (4 R R S s 8 < 5 9

pl4 p pl7

A
pl4 Pp pl7
AT
116ku| «
66.2 Ku| e -
s

=S
45.0ku| &
35.0 ku .* —

g ‘
25.0ku 4 £ ? ' \
18.4ku 4 @ .
14.4 ku §

C

BT A FG b 7 221 2 4 1 A 3R A M5 B A5 LA B,
PRI d A e DX B AR AE L X i 3R i T
N &AM bR o B XK 3 AR
FLE LB 1A s AN I 35 1 2 1 R R AT B3 2
g 1 rax. MR 1ATUE . a KBy K
FIALE P B R A & L T B 20 69, 324
kus 8 AL 2 A4 BB E A AL SF AL RS, 57,
Iy TR 28,433 kus EEH AL 1 A3 NERFE
B A0 HE R T E R4S 4 4 B AR L S R A
415 5. 55 F1 5. 49, 43 F i & 4 9l b 35. 980 Al
46.576 ku,

pl4 P pl7

pl4 » pI7

Bl 1 AR i 2 ORD I 35 B 1 A He ik R 3
AL I3 11 B. 4 ProteoMiner 7 & & 4 J5 09 i 3% 2 11 C. 1135 2 115 D. 48 ProteoMiner {7 & & % 5 #9175 25 14

Fig. 1 Analysis of protein patterns of plasma and serum from dairy cow

A. 2-DE maps of plasma;B. 2-DE maps of plasma protein enrichment with ProteoMiner kit;

C. 2-DE maps of serum;D. 2-DE maps of serum protein enrichment with ProteoMiner kit
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A. Expressed spots from plasma protein; B. Expressed spots from serum protein
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Table 1 Identification of plasma and serum protein spots by LC-MS/MS
B HH B BRT AL Rl At
Spot Protein name Accession No. Isoelectric point Molecular weight

a H 4 M Albumin NP_851335 5.82 69 324.1

1 #J§% A E Apolipoprotein E NP_776416 5.55 35 979. 85

2 KB 1 Al Apolipoprotein A-T AAB21444 5.57 28 432. 8
YRR A

3 The Crystal Structure of Modified Bovine 1DEQS 5.49 46 575.5
Fibrinogen

4 # B 1 Al Apolipoprotein A-1 AAB21444 5.57 28 432. 8

ERPEEAMSE 1B X,

Note: The protein spots in table 1 according to Fig. 1B
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