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nanoUPLC Q-TOF MS/MS Analysis of Potential Biomarker
in Liver Transplant Between Sprague Dawley(SD) and Wistar
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Abstract: Novel approaches for the qualitative and quantitative proteomics analysis by
nanoscale LC/MS was applied to the study of protein expression respond in organ trans-
plant. In this experiment nanoUPLC Q-TOF-based LC-MS/MS platforms was evaluated for
shotgun proteomics by compare the protein level after the liver transplant between Sprague
Dawley(SD) and Wistar. A brand new technology label-free LC/MS called MSe™ from a
nanoUPLC and Q-TOF (Waters) was applied attempt to establish a scientific model to for
the liver transplant between Sprague Dawley (SD) and Wistar. The result is most of the
protein found in the model are up-regulated between the 3 days sample and the 7 days sam-
ple after transplant. The novel LC/MS technology provides a fast and reliable research plat-
form in the modeling of transplant proteomic research, provides the opportunities for dis-
covery of new potential biomarkers.

Key words: biomarkers; nanoUPLC; LC-MS/MS; liver transplant; proteomics

:2010-11-30; :2011-06-01
(1977~), «( ) s s . E-mail: johnxyz88@hotmail. com



wl

:nanoUPLC Q-TOF MS/MS

b

, DA—-AUG.LEW—
AUG, DA—LEW, LEW-—>Brown Norway
[1-3] s
Wistar—SD SD— Wistar
[a-s] SD
Wistar ,
1) Lol 1)
“ ” (biomarkers)
[6] B
Waters MSe™

(Expression@ Label Free Quantities) ,
nanoUPLC-MS/MS

’

Wistar— SD

Waters nanoAcquity
, Waters Synapt Q-TOF
Waters ;
Millipore ; Beckman
. (Guanidine) ;
(DTT): Bio-

Pierce Endogen

Sigma ;
Rad 5
; (Trypsin)
; RIPA

Promega
. BCA protein assay kit

Biomed .

’

Sprague-Dawley (SD)  Wistar ,8~10

. SPF 12 h )

’ o

Kamada"™ . 10  Wistar

10 SD ,

3 7
PBS )
RIPA (50 mmol/L Tris pH 7. 4, 150
mmol/L NaCl; 1% Triton X-100, 1% sodium
deoxycholate, 0.1% SDS,sodium orthovanada-
te; sodium fluoride, EDTA

) ) o
10~14 kg 3~5 min,
BCA , ., —80
© )
1.4
1.4.1 nanoUPLC : nanoAcqu-
ity 10 em BEH 100 pm, 10 k; A,
0.01% FA + Water; B: 0. 01% FA +
ACN: 0.3 uL/min; 1ul; 35
Cs (B%/min): 2/0, 50/60,
80/61, 2/62,
1.4.2 Waters Synapt HDMS Q-
TOF, , 25 eV,
20~40 eV, 3 kV,
0.2 L/h, 100 C,
1.4.3 Waters
RapiGest™ SF Surfactant
Trypsin ,
o 1 mg ,
1 mL 6 mmol/L Guanidine (
100 mmol/L. NH,HCO, ,pH 8.0), 1
g/L . 20 mL 1 mmol/L DTT
) 5 s, 60 C
30 min( Do
25 L 1 mmol/L NaOH TIo-
doacetic acid, . 30 min,
2« 500 L)
10 ku Centricon filter,
12 000 r/min 50 min,

200 pL 0.1 mmol/L NH,HCO; ,

30 min, s
Guanidine 0.5 mmol/L .
2 s N



316 32
500 pLL 0.1 mmol/L NH, HCO; o (UP-
) LO) )
20 pLL Trypsin , 500 pLL ) N
0.1 mmol/L NH,HCO; , ) N
1 000 L, Trypsin 1/50, , N
37 °C 16 h, s s
500 L 2 Centricon filter , . .
13 400 r/min 50 min, . ,
Trypsin, . 2 o
1 R 35 C
60 min, (
NH, HCO; , ) ) .
) 100 L »
0.1% ) (2-DE)
o 12 N
, 12 000~14 000 r/min 10 (differential in-gel electropho-
min, . resis, DIGE)**) | (isotope
1.4. 4 coded affinity tags,ICAT)
MSe™ , Waters nano- SN (iso-
Acquity (nanoUPLC) Wa- baric tags for relative and absolute quantita-
tersQ-TOF , tion,iTRAQ)™
R o, (label-free)
(Enolase) . . 3 \
(M  musculus) )
(P00924) o Pro- ( )
teinLynx Global Server™ 2. 3 o ,
) 2 )
3 ), sl Expression®
2 UPLC MSE .
s 2DE/MS s
o 2DE/MS o
. , Waters LC/MSF
2DE. . . (Expression® Label Free Quan-
tities) , Waters nanoAcquity
, . . Waters Q-TOF
, . .pH , 3 7



wl

:nanoUPLC Q-TOF MS/MS

317

o]

1)

0.05)

=) NO
- 2 —_ -2 o «@
P - A 2 . ©° L5 T~ - Y= 30“ ~
. o Lo - g - - S o o < m-mg g._‘
100r v 26 Qe S @ LTt R S S oS
2] . o o I o T
. =) . o
o8 & — o
X< I @
:h ol %N o =
. — . (=2
1] S sg A = %3
X o = = = <3
20 =
v
0 T T T T — — T
D o rEa ® o
S 5 S8 g @8 Y8 ¢ ddd ey
o 3 C
< 100t I T B A T 203
Ny R A& WL aQ IS o 3
Yy —— .~ .
P . =] . < e P
Q 6 O — o~ .
] o = = % o
g O?\ o « > e
2 . — o,
g S0f S A ' g
= o ol = Qo
2 oo S =t :rl‘
- v
0 : . . . — : . .
» o8 ©
o — .
B a3 783 I8 q8dls S92
100F D T T B R I S R S
T = 3 a9 o AV I a S g « z;m
o o o h % - ofr
e = o v « gt
o — ol .W
[ ~ Tod® © @
50F e d Seg 00 —n L%
Lo - R = o« © P o=
= SR TN o S o
= L || Wy = =
0 T T T T T T T T
16. 00 20. 00 24. 00 28. 00 32.00 36. 00 40. 00 44. 00
t,/min
R
1 nanoUPLC-MS/MS 7

Fig. 1

nanoUPLC-MS/MS analysis of the sample chromatogram

after 7 days of liver transplantation in rats
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Table 1 Proteins markedly up-regulated during liver regeneration 3 d and 7 d after liver transplantation in rats

2:
/u *
;17

1 Beta-ETF QIDCW4 27 623 23.81 Electron carrier activity

Hydrogen ion transporting ATP
2 F-ATPase delta subunit QI9D3D9 17 600 13.2

synthase activity

Heme binding; Iron ion binding;
3 Beta-2-globin QIQUNS 15 703 12.06 oxygen binding;

oxygen transporter activity

Heme binding; oxygen binding;
4 Hemoglobin subunit beta-2 P02089 15 878 11.7

oxygen transporter activity
5 Beta-globin A8DV59 15 848 11. 36 3
6 Hbb-b2 protein Q5DOES 15 834 11. 25 3
7 Tropomyosin alpha-3 chain P21107 32 863 9.58 Actin binding

Calcium  ion  binding; mRNA
8 Calreticulin P14211 47 995 9. 39 binding; sugar binding; unfolded

protein binding; zinc ion binding

Proteasome activator complex Proteasome activator activity;
9 P97371 28 673 9.03
subunit 1 protein binding

10 Histone H2A. ] Q8R1M2 14 045 8. 85 DNA binding

=2 7 3 ;

* (http://www. expasy. org/swiss-prot)
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Fig.4 MS/MS spectrum of peptide from Beta-Globin (OS Mus musculus GN Hbb bl)
identified by ProteinLynx Global Server™ software after 7 days of liver transplantation in rats
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