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Fig.1 Microgram of E15. 5 and E18. 5 rat stomach and pancreas
Ca) E15.5 O %400, (b EI&.5 ( %253, I: Stomach; 2: Pancreas
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Fig. 2 2-D map of rat pancreas in different developmental stages performed with 50 pg protein sample
(a) E15.5, (b) EI8. 5, (¢J) Newhom, (d) Adult. The first dimension was camied out on IPG strip (13 cm pH 4 ~7 L).

The second dimension was Tun on a homogenous SDS-polyacrylamide gel (12.5% ). The proteins were detected by silver-staining.

2.3 AFAEBEMAREREBSRREZERSHT

LR AR A AR B A B, 5 Image
Master 4.9 47, TER AL 18.5 REVFRAE A
ERBEOELES, 5331 T AMLE, EREN
59%. Mgk EH, F18.5 K. B L AE R
MEARREBEN -, MF15.5 RNERE
FRELSESENIAREENZER. TERIME
ST RE26 kas pH 5.0 EEMTEK, S FHRE
42 kus pH 5.6 A A RITEE A, 4 F B E 80 ku.
pH3.2 ZERTEEA, EERREEZERK,
FREZRGR. BATEHT 19 MESHEFHE
ESME, HPA2, 3.5, 6. 7, 14 MBI TRUE
R FTE TR ERANERED. A
1, 4, 8, 9, 10, 11, 12, 13 AR B EEL,
MAEREEL. H15, 16, 18, 19 AMEHER

FiE A 17 AREEERE.
FTAL 2,3, 4,5, 7, RATMEFHHHA
AT ED, FHMAEANRAFASH

@)

2 3 4

)

Fig.3 Local 2-D map of rat pancreas in different

developmental stages
(a) E15.5, (b) F18.5, (¢) Newborn, {d) Adul.
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HEFEERFRAMRARILEELSRANFKIEKTE  E15.5 PH 1L 44, TREPAFTEATELEE
(K1), AT LRI, E18.5 RIFRIEKF &

Tahle 1 The relative abundance of the protein spots in the rat pancreas of different developmental stages

Spot NO. El5.5 EI8.5 Newhorn Adult
1 369. 35 741. 96 144. 84 119.33

2 912. 60 801. 57 171. 81 0

3 724. 43 137718 652.62 0
4 466. 25 321.10 612. 39 80. 69

5 230.55 432. 50 53.20 0

7 346.48 830. 46 460. 56 0
Tatal 3 249,66 4 644. 77 2 095. 42 200. 02

The relative abundance of the protein spots is presented by the product of the 4 value and area value.
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Fig. 4 Mass spectrum of the digest of protein 1 in the Figure 2b
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Fig. 5 HPLC result of the digest of protein 8 in the Figure 2b
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Fig. 6 Mass spectrum of the digest of protein 8 in the Figure 2b by ESI-MS
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2.5 g REEA
A MALDI-TOF-MS #1 ESI-MS 153 038 H
Biowork B {th#HATH F#, TEEEEAREA

JFEAETUAREURE, EHURFERILRRA A S RER
fEEmR (F2).

Table 2 Differentially-expressed protein identified by mass spectrometry

Spot Swissprot Theoretical Observed Sequence

D I Pi/M Pi/M covered Protein pame

1 PO2773 5.77/68. 38 5.39/77 16% Alpha fetoprotein ( AFP)

2 PO2773 5.77/68. 38 5.46/76 27% Alpha fetoprotein ( AFP)

3 PO2773 5.77/68.38 5.54/76 26% Alpha fetoprotein (AFP)

4 PO2773 5.77/68.38 5.61/76 25% Alpha fetoprotein (AFP)

5 PO2773 5.77/68.38 5.69/74 31% Alpha fetoprotein (AFP)

6" (-

7 PO2773 5.77/68.38 5.61/74 29% Alpha fetoprotein ( AFP)

8 P54316 5.79/52.38 5.88/57 69% Pancreatic lipase related protein 1 precuror
9 PO2773 5.77/68.38 5.75/44 40% Alpha fetoprotein ( AFP)

10 Ps4316 5.79/52.38 5.68/42 57% Pancreatic lipase related protein 1 precuror
11 P54316 5.79/52.38 5.64./39 54% Pancreatic lipase related protein 1 precuror
12 Pa4316 5.79/52.38 5. 84,39 63% Pancreatic lipase related protein 1 precuror
13 P05218 4.78/49.67 5.38/37 5% Tubulin beta 5

14 Pa4316 5.79/52.38 5.30/22 22% Pancreatic lipase related protein 1 precuror
15 P04785 4.82/56.95 4. 84,58 40% Protein disulfide isomerase, pancreatic

16 PO4785 4. 82/56. 95 4.76/58 35% Protein disulfide isomerase, pancreatic

17 Q8CFI8% 5.27/63. 88 4.76/31 14% Similar to FLN29 gene product

18 P32821 4. 93/26. 90 4.91/25 49% Trypsin V-A precursor

19 QuzOVs? 6. 18/31.21 6.05/25 46% Peroxiredoxin 4

D The mass spectrum was not obtained because of low protein abundance.

3 it w

AWRBA N R HEARMS B15.5 fE1R.5
RGO EE RIEEO, BB 7B mRNA,
FFEEFE PR RT-PCR #0707 sE AT, O
B E15.5 M E18.5 FI KR BIE mRNA PHIESE.
MR NEEZRFRE (ERKRER), BoR
ELH RIAA LU BRARAR A, AT R e a7
ARMEEFES, 75 HEHERA nRNA £ 5H
B HERE UM EBRECRH N KEE
RH T IR R IR TE.

AL — TN LN pH 3 ~ 10, BN
EiE ok, RMSHARMERRREERESR T
pH4 ~7 208, MEREAT pH4~7 k4. £
3 SIS EE, BIMNERSENER.

DIYEMBL number because they are not in the Swiss Prot.

ZHEFEEZINIS MAEXNEARAFR, 1~7
5 (6 5 EARVISEEANRMNERED
Calpha fetoprotein). BRI IR 5 5 /Y T F Ak
YU AFP ST RELAN 66 ~ 72 ku [V
EH, #5090 MEEBARNESIREE 1972 F,
Gitlin 25 B AL KT AFP L /R 78 B AGHT-& Al
B R B SRR SR R A LRI T R AL 2
HRA R & M AFP, JUH R AR fb B R 0 4
M. B A 2K AFP £ mRNA FiE T %29, 5
RIS, FNXIEER & 135 K, &
mRNA B R ETF A BAEBAAREZE™. ARG
MREREERE, HRETHWEAREE. L,
AT R RS AR B & Al AFP RI3RT 2 —.
MRS ER AT X BEME F15.5 A
E18.5 HIEE S h F F Ak AFP £ mRNA Ri&



+ 1112+ EYESEMYELE

Prog. Biochem. Biophys. 2004 31 (12)

B, RMEI AFP 19 mRNA ¥&H £, I H
E18.5 I HIFEAE A E15.5 R0 2. 8 15 (EHE
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BITEZ, B FE S AREE H RY I R AT
FrRFENEAR, EARIEMRER OGRS
FED -FMEH. AFP FERERIE TGN E
FARYCRERRR, WIEEN BRI AR B R A R A P
EHIFPRMIER. PLRP1 BIRTEMAGEA S £ 30 =
FIEWAHATEES 5 T A DIREA B, HoAhdE
BEPRFIENENBE R LR T BRER.S
BEAES LR RARBSHOELN, HIhE
Frrmd RIS Edkn R EE Mg AREE
PR —NERG, R T DRI RS AR
T KRB AR ST EMAER, AP
TR H A ZE R T IA R E A R SR EAT B, IF
FIEBh SRS PR AC S B B B E AT R AL
B 048 B 52 AL
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Differentially Expressed Rat Pancreas Protein Profiles
in The Different Developmental Stages”

ZHOU Jin-Yong" , HU Jing-Jing"’, ZHONG Yan'’, LIU Chao",

CAI Wei-Dong”’ . YUAN Li"’, TENG Li-Ping"’, DE Wei'' ™

(Y Jiangsu Province Key Laboratory of Reproductive Medicine, Department of Biochemistry and Molecular Biology,
Nanjing Medical University, Nanjing 210029, China;
2 The Endocrine Department of The First Affiliated Hospital of Nanfing Medical University, Nanjing 210029, China)

Abstract In order to reveal proteins differentially expressed in the process of rat pancreas development, two-
dimensional gel electrophoresis and mass spectrometry were performed on rat pancreas at different stages. Adter rat
pancreas microseperated, protein extracted from of four stages: 15.5 embryonic days (E15.5), E18.5, newhorn
and adult were separated by immobilized pH gradient two-dimensional gel electrophoresis. Matrix-assisted laser
desorption ionization time of flight mass spectrometry ( MALDI-TOF-MS > and ESI-MS were performed with the
proteins which were found to be significantly different presented in these four maps, 8 of which were down-
expressed and 1 of which up-expressed at the adult stage, 4 of which specially expressed at adult stage while 6 of
which specially expressed in E18. 5 stage. All together 18 protein spots were identified. 7 spots were identified as
alpha fetoprotein ( AFP}. 5 spots were pancreatic lipase related protein 1 precursor. 1 spot was tublin beta 5.2
spots were protein disullide isomerase. The other 3 spots were similar to FLN29 gene product, Trypsin V-A
precursor, and Peroxiredoxin 4. Among them, AFP specially expressed in new born and E18.5 stage. The
development of pancreas gave rise to the changes of the protein expression patterns. This helps to understand the

molecular mechanisms of rat embryonic pancreatic development.

Key words rat pancreas, development, two-dimensional gel electrophoresis, mass spectrometry, peptide mass

fingetprinting, proteomics
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