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Abstract: The objective of this study was to screen, identify and analyze the differentially ex-
pressed proteins in the potentiated and dormant antler stem cells in sika deer (Cervus nippon) .
and then to shed lights on the molecular mechanisms underlying antler regeneration. The two-di-
mensional fluorescence of gel electrophoresis (2D-DIGE) was used to separate the protein spots;
Differentially expressed protein spots were selected by DeCyder 2D (version 7. 2) ; Matrix-assisted
laser desorption/ionization time-of-flight tandem mass spectrometry (MALDI-TOF-MS) was car-
ried out to obtain peptide mass fingerprinting, Mascot software was used to search the matched

proteins in the NCBInr database; PANTHER (Protein Analysis Through Evolutionary Relation-
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ships) and REACTOME analysis were performed to further explore the involved signal pathways
about these identified proteins. The proteomic profile of the potentiated antler stem cells com-
pared with the dormant antler stem cells was explored by 2D-DIGE. One hundred fifty-nine pro-
tein spots with more than 1. 1-fold changes and less than — 1. 1-fold changes and P values less
than 0. 05 differentially expressed by the potentiated over the dormant antler stem cells,including
110 up-regulated and 49 down-regulated protein spots. Multiple markers were obtained by extend-
ed data analysis (EDA) module. MALDI-TOF-MS identified 84 differentially expressed protein
spots and 48 of them which came from 27 kinds of proteins were positive. There is a significant
difference at proteomic level between the potentiated and the dormant antler stem cells,and some
identified proteins which are involved in multiple functional categories might be related to antler
regeneration. Therefore,antler regeneration is a process from the dormant to the potentiated states in
antler stem cells, which is regulated by multiple proteins and a complicated signal network.

Key words: antler stem cell;regeneration;proteomics; 2D-DIGE
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A. Cy3.Cy5.Cy2 :Cy3 ;Cyb ;Cy2
B. Cy3.Cy5.Cy2 :Cy3 ;Cy5 ;Cy2
A. The multiple-channel superposed figure of Cy3.,Cy5,Cy2:Cy3 label proteins of dormant antler stem cells; Cy5 label
proteins of potentiated antler stem cells;Cy2 label internal standard proteins of a mixture of dormant and potentiated
anlter stem cells. B. The multiple-channel superposed figure of Cy3,Cy5,Cy2:Cy3 label proteins of potentiated antler
stem cells; Cy5 label proteins of dormant antler stem cells; Cy2 label internal standard proteins of a mixture of dor-
mant and potentiated antler stem cells
1 2D-DIGE
Fig. 1 2D-DIGE composite map of dormant and potentiated antler stem cells
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Table 1 Differentially expressed proteins identified by mass spectrometry(MS) after 2D-DIGE analysis

2D-DIGE

/
NCBI
Master
Entry Accession No. Protein name Score .
No. Mass ku/pl Ratio
Down-regulated proteins in potentiated antler stem cells
1 1360 gi|4504307 H4[ ] Histone H4[ Homo sa piens ] 70 11.3/11.3 —1.93
' POTE E[ ]
1430 gi]134133226 74 121.3/5.83 —1.69
) POTE ankyrin domain family member E[ Homo sapiens ]
' POTE E[ ]
641 gi|134133226 70 121.3/5.83 —1.17
POTE ankyrin domain family member E[ Homo sapiens ]
, N 1L ]
903  gi|119395750 . 74 66.0/8.15 —1.66
keratin, type [[ cytoskeletal 1[ Homo sapiens]
| i I 7 i
837 gi]119395750 155 66.0/8. 15 —1.50
; keratin, type [[ cytoskeletal 1[ Homo sapiens ]
\ _ i | 1L ]
457 gi]119395750 100 66.0/8.15 —1.23
keratin,type Il cytoskeletal 1[ Homo sa piens ]
. _ -l 1L ]
54 gi|119395750 111 66.0/8.15 —1.14
keratin,type Il cytoskeletal 1[ Homo sa piens ]
_ , 2 XiL ]
1443 gi| 578831328 ) ) ) 375 51.2/6.77 —1.63
PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens
_ . 2 Xi[ ]
1416  gi| 578831328 ) ) ) 251 51.2/6.77 —1.53
PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens
_ . 2 xif ]
1447  gi]|578831328 404 51.2/6.77 —1.50
A PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens ]
s 2 X1[ ]
608  gi|578831328 262 51.2/6.77 —1.41
PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens ]
, 2 X1 ]
1442  gi]|578831328 436 51.2/6.77 —1.41
PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens ]
, 2 XiL ]
96 gi] 578831328 173 51.2/6.77 —1.17
PREDICTED: actin, cytoplasmic 2 isoform X1[ Homo sapiens ]
) :alpha-S1- X2[ ]
5 768 gi]528953236 126 23.5/5.12 —1.50
PREDICTED: alpha-Sl-casein isoform X2[ Bos taurus ]
‘ .alpha 1 (.
6 1426 gi]4885049 372 42.0/5.23 —1.45
actin,alpha cardiac muscle 1 proprotein[ Homo sa piens |
) 280A[ ]
7 721 g1]555996418 56 59.7/8. 4 —1.40
PREDICTED: zinc finger protein 280A[ Bos mutus |
_ 1,4,5 1 L]
8 323 gi|27807313 61 308.1/5.77 —1.37
inositol 1,4 ,5 trisphosphate receptor type 1[ Bos taurus ]
. _ SUMO 10 ]
293  gi]|126165258 o ) 65 38.3/5.15 —1.35
SUMO-activating enzyme subunit 1[ Bos taurus ]
_ SUMO 1L ]
9 292 gi|126165258 o , 61  38.3/5.15 —1.29
SUMO-activating enzyme subunit 1[ Bos taurus ]
_ SUMO 1L
1744  gi]555978088 57 38.3/5.15 —1.25

SUMO-activating enzyme subunit 1[ Bos mutus ]
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. /
NCBI
Master
Entry Accession No. Protein name Score
No. Mass ku/pl Ratio
) POTE FL ]
10 398 gi|153791352 191 121.3/5.83 —1.34
POTE ankyrin domain family member F[ Homo sa piens ]
al 80 Xe[ ]
11 359  gi|530399828 PREDICTED: keratin, type [l cytoskeletal 73 54.2/5.25 —1.29
80 isoform X2[ Homo sapiens ]
596 ]
12 1512  gi|156120545 61 59.4/9.09 —1.21
zinc finger protein 596 Bos taurus ]
-alpha-2- L ]
13 481 gi]4502337 88 34.2/5.71 —1.16
zinc-alpha-2-glycoprotein precursor[ Homo sa piens ]
' ATP D al ]
14 2037  gi| 254540086 ) 59 3.3/7.98 —1.13
ATP-binding cassette,sub-family D,member 4[ Bos taurus ]
delta 2 L ]
15 2607 gi| 5454090 translocon-associated protein subunit delta isoform 68 19.0/5.76 —1.12
2 precursor| Homo sa piens ]
Up-regulated proteins in potentiated antler stem cells
) .1 100 ]
16 2542  gi|195972866 ) 527 58.8/5.13 2.45
keratin, type I cytoskeletal 10[ Homo sa piens ]
' SUMO 1]
2433 i 126165258 e . 65  38.3/5.15  1.79
SUMOractivating enzyme subunit 1[ Bos taurus ]
_ SUMO 1L
1891 gi| 555978088 57 38.3/5.15 1.48
SUMO-activating enzyme subunit 1[ Bos mutus ]
_ SUMO 1L ]
2663 gi| 126165258 o } 61 38.3/5.15 1.43
0 SUMO-activating enzyme subunit 1[ Bos taurus ]
’ _ SUMO 1L ]
2280 gi| 555978088 o ) 55 38.3/5.15 1.43
SUMO-activating enzyme subunit 1[ Bos mutus ]
_ SUMO L]
1971  gi| 555978088 o ) 57 38.3/5.15 1. 36
SUMO-activating enzyme subunit 1[ Bos mutus ]
_ SUMO L]
2484  gi|126165258 e , 70 38.3/5.15  1.28
SUMO-activating enzyme subunit 1[ Bos taurus ]
. .l ]
1747  gi]119395750 ) 76 66.0/8.15 1.59
keratin, type [[ cytoskeletal 1[ Homo sapiens]
. .l i ]
3 1627  gi]119395750 ) 129 66.0/8.15 1.57
keratin, type [[ cytoskeletal 1[ Homo sapiens]
. .l L]
2140 gi]|119395750 . 192 66.0/8. 15 1. 39
keratin, type [[ cytoskeletal 1[ Homo sapiens]
| i 1 ]
946 gi]119395750 . 153 66.0/8. 15 1. 38
keratin, type [[ cytoskeletal 1[ Homo sapiens]
- L ]
17 1525  gi|30794280 78 69.3/5.82 1.56
serum albumin precursor[ Bos taurus ]
beta [ ]
18 2204 gi|555992414 82 16.0/7.06 1.53

PREDICTED: hemoglobin subunit beta-like[ Bos mutus |
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. /
NCBI
Master
Entry Accession No. Protein name Score .
o. Mass ku/pl Ratio
, Bl ]
19 295 gi]40354205 ) 71 39.4/8.00 1.52
fructose-bisphosphate aldolase B[ Homo sa piens ]
) delta L]
20 1258 gi]4504351 ) . 93 16.0/7.85 1.48
hemoglobin subunit deltal Homo sa piens ]
' 78 kDa [ ]
21 524 gi| 16507237 . 161 72.3/5.07 1.43
78 kDa glucose-regulated protein precursor[ Homo sa piens ]
36[ ]
22 1243 gi|94966827 . ) . 62 20.5/5.09 1. 27
tetratricopeptide repeat protein 36[ Bos taurus ]
ATP beta , L ]
23 1331  gi]32189394 ATP synthase subunit beta, mitochondrial 563 56.5/5. 26 1.22
precursor[ Homo sa piens |
. . 1L ]
24 455 gi| 4501885 ) . 435 41.7/5.29 1.17
actin, cytoplasmlc l[Homo sa piens]
25 1133 gi|62414289 [ Jvimentin[ Homo sapiens 94 53.6/5.06 1.13
-1 1 [ ]
26 1094 gi]4504963 191 19.2/5. 39 1.10
lipocalin-1 isoform 1 precursor[ Homo sa piens ]
1 L
27 1423 gi| 155371891 A disintegrin and metalloproteinase with 66 105.2/7.42 1. 10

thrombospondin motifs 1[ Bos taurus |

471 L# Biological process

. _d

H#HH 4 Protein

4

= cellular process 17.5%

W localization 17.5%

0 metabolic process 17.5%

o cellular component organization
or biogenesis 12.3%

w developmental process 10.5%

O response to stimulus 7%

B biological regulation 5.3%

o multicellular organismal
process 5, 3%

B immune system process 3.5%

® reproduction 1.8%

O biological adhesion 1.8%

4312 EE Molecular function

class

O transporter 8.80%
m receptor 8.8%
O hydrolase 5.9%

o transfer/carrier protein 14.70%
m cytoskeletal protein 14.70%
0 structural protein 11.80%

@ binding 25.00%

B structural molecule activity 20.8%
O catalytic activity 16.7%

0 receptor activity 12.5%

B transporter activity 12.5%

@ nucleic acid binding transcription

factor activity 12.5%

m enzyme regulator activity 4.2%

m transcription factor 5.9%

O nucleic acid binding 5.9%

W chaperone 2.9%

m enzyme modulator 2.9%

O ligase 2.9%

o defense/immunity protein 2.9%
W isomerase 2.9%

m storage protein 2.9%

m protease 2.9%

m extracellular matrix protein 2.9%

Fig. 4 Functional classifications of the identified proteins according to their biological processes, molecular functions and

protein classes by PANTHER
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