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S100A103 FR1XFHIAE L E X BE TR
AR A0 A

B UMY BEE GURE MEE TR R0
(ML R S 2 2 B, K2R 130118; 2K AR R 2 Bt H R 2 57 SR B FU AT, KA 130600)

WE LS MRS R A RSI004105 B 0412 75 84K, AT S100A 103 3 4%
%-18) ZLJR T 4m e (reserve mesenchyme cells, RMCs) & 5489 %5 70 . HF PCREARY 3 S100410849 %
AR | FA5 H 5 B 64 1% gk R OK BAR 4 PCDH & 4%, M it KA SI004108 T4, %K
A, Bef B E RMCs, B 20 5% R 72 8 J 6844 R (QRT-PCR)F= % & Ji ¥7 3% 7% (Western blot)4a- ]
R A BE, AR ER B (ALP) R & 206 M2 SAR M 40 Jo-F- BB b KT, B4 a4
R A ALK qQRT-PCRAR M T &5 & A & @ -2(BMP-2). Runtfd X 4% F B 2(Runx2). &
45% (OCN)&GmRNAK A K-F, LR BT, AR RAMET S1004103T £ 515w A8, TRk n
S100A10 mRNAZ & & KP4t B 40 2 % EF (P<0.001). HxfRBLAARM, T R A 2069 ALPE M, 45
AEE R E (P<0.01)VA BB A7 & L B BMP-2. Runx242 OCN#) mRNAK-FH R ERF ., 4%
EFTE, S100410°T 423 B H RMCs 9 iE o8, X A it — B 50 ST0041008 33 i 3 B dg ) 3252
T A,

KHEIE S100A10; BRI EE; el ik,

Construction of S100A10 Overexpression Vector and Its Effect

on Osteogenesis of Antler Stem Cells

JIA Ning', HU Pengfei?, CHEN Weijia', LIU Hongyuan', JIANG Tiantian', HE Zhongmei'*, LI Chunyi'**

("College of Chinese Medicinal Materials, Jilin Agricultural University, Changchun 130118, China;
2Institute of Antler Science and Product Technology, Changchun Sci-Tech University, Changchun 130600, China)

Abstract The purpose of this study was to construct and identify the lentiviral vector overexpressing sika
deer S100A410 gene, and to study the effect of SI00A10 on osteogenic differentiation of antler RMCs (reserve mesen-
chyme cells). The coding region of S700410 was amplified by PCR and ligated with the lentiviral expression vector
plasmid PCDH after double digestion to construct a recombinant plasmid overexpressing SI00410. The virus was
packaged and infected with antler RMCs. The infection efficiency of the cells was detected by qRT-PCR (real-time
fluorescence quantitative polymerase chain reaction) and Western blot. ALP (alkaline phosphatase) staining and activ-
ity quantification were used to detect the early osteogenic differentiation level of cells. Alizarin red staining was used

to detect the late osteogenic differentiation level of cells. The mRNA expression levels of BMP-2 (bone morphogenetic
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protein-2), Runx2 (Runt-related transcription factor 2) and OCN (osteocalcin) were detected by qRT-PCR. The results

showed that the S7100410 overexpression lentiviral vector was successfully constructed, and the mRNA and protein

levels of SI00A10 in the overexpression group were significantly higher than those in the control group (P<0.001).
Compared with the control group, the ALP activity, the formation of calcified nodules (P<0.01) and the mRNA levels

of osteogenic differentiation marker genes BMP-2, Runx2 and OCN in the overexpression group were significantly in-

creased. In summary, S100410 can promote the osteogenic differentiation of antler RMCs, which lays a foundation for

further study on the mechanism of S7004 10 promoting antler osteogenesis.
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S100A107] Re £ RE B4 - F2 b R 45— e e .
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7. BARFURIPCDH. BB BRI pMD2.G L% BTk
pSPAX2. VLR Mg for il ol 1) S A B EilgE =
REMBARA IR AT 5 B2 TransStbI3 1 H b
HAEXSEEVBARFG IR AT BREEN V)N EcoR 1.
BamH 14 F 55 [ NEBA ] 5 Jo A 2 3 SR A H 6l
&I AL RRAABHA R A A ; DMEME; 773 |
PR G 2 1375 4 F 25 B Gibeo A 7] 5 986 7€ & PCRix
A& H H A TaKaRaA | ; SI00410. f-actin, &%
A K 4 5 F-2(bone morphogenetic protein-2, BMP-2).
Runt#H 5% %% 5% [A-7-2(Runt-related transcription factor 2,
Runx2). ‘B%%5% (osteocalcin, OCN)5| ¥ L E T
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S100410/1 5% F: 5-ATG CCG TCT CAA ATG GAA
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5 uL 10% buffer, 4 uL dNTP, [, FF51#%2 uL, 36 uL
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4,5 PCDH-S100A 10, LI PCDHZ 5 A Ay B P4 %6f B 21
(NC)o 17293 T4H MR & BEIE 2] 70% /e A7 1N, {3 H PEI
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8, B JE P B ISR AH, 80 °CLRAT-4 H
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I RMCs, #0022 25 em A% 3500, 4340 o ft
G EEIERT0%, W RS RS, IS 1 mLik4Es
B A 5 pL polybrene i 71 1) 56 A 15772, , 12 hl5
TR IR AL, 48 WG ALK A4 pg/mLIFE
R R, THERFFE 2~3 K, W4k 45 LL & RMCs
PR A GFPIRIE TG L. Xof M2 22 77 4% I 1 41
AReLy R IE, B MR A TR 4% .
JE 1 qRT-PCR Al Western blot#3 A 43 Jil #6155 2H 41 ff
HS100A10 mRNAFIE [RIE KT, YL RL
RN 5 S LAY

12.6 gRT-PCR  JHTrizoliEMid #ik HAINCHL
RMCsH$2HUE RNA, FFIE RNAWREEFAEREE, 285
I FH TaKaRa [ % 55 1k 7 0K H R 5 eDNA, #:47
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72 °CHEAH15 s, FAOMEH; H 572 °CHEAH16 s, 4 °C
TRAFo P-actinfE NN SEEE, 51WF 531, RFLH L
GBI EE, K2 2R34T B T

1.2.7 Western blot 15 FH & B g A ) R R R
Tl 411 A1) 751 FRORIPAZL i ¥ V9 4 40 P 1 A 2 1,

&1 5|97

Table 1 Primer sequences

LR A4 R SIFPEI(S—3)

Gene name Primer sequence (5'—3")

S100410 Forward: CGT CTC AAATGG AAC ACG CC
Reverse: GCC CAG CGA TTA GCG AAAAG

BMP-2 Forward: CGG AAA CAT ATG CCC GAA GC
Reverse: CCT GGT GCAAAG ACC TGC TA

Runx2 Forward: TCA AGG TGG TAG CTC TCG GA
Reverse: AAC AGC AGA GGC ATT TCG GA

OCN Forward: CAG ATG CAAAGC CCG GTG AT
Reverse: TCA GCT AGC TCG TCA CAG TC

p-actin Forward: CAC CGC AAC CAG TTCACC A

Reverse: GAT GCC ATG CTC GAT AGG GT
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ddHO%E 34, H4 & 8 W 58 AP T e 1218 I N #6 &
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3~5IR, FERAEE RS ST s L. 2 5 H
10% 175 ke Mg i RIS AR A 45797, B il
F96FLIR A, M52 450 nmipl KA FIW G EE (D)H, K
B3 45 S(DIE) T 96 R4 B
1.3 Zitoth

R SIS B 4 37k, R GrapPad Prism
9.0 MR, 25 K ULIME thr i & (x£s) B KR,
ZH ) P R EE R H ek B, *P<0.05. **P<0.01.
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294 bp

1~3: PCR/™“#) % #; 4: DNA Marker DL500.
1-3: PCR product bands; 4: DNA Marker DL500.
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7, X5 TS R — 2, UL Rk S H R (B,
22 MFEEEHREREFHMA

S10041033 #5185 #5844 PCDH-CMV [ 45
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JE BEATNE A B8 2K IR, 2~3 K JE B0 et . R I
S1004105F F 3K LHFINCHT FE 4L FIRMCs A4 KR I B
Iy, R4 N RS0 B 51 0 A T41
7 rh(E4A). 1 — 2 HqRT-PCR f Western blot#s: il
9 2 40 i (1S 100A 105K I8 &, 45 R BoRid Rk A
S100A 101 8 F7KF-BH 2.4 =1 (E14B), HmRNAK
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Ell PCRA=4EIKE
Fig.1 Electrophoresis of PCR products
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EcoR 1

\BamH 1

PCDH-CMV-MCS-EFI-
CopGFP-T2A-Puro

8 196 bp

(B)

i WH “ f\ w il ﬂ lmlh ’ “M il »
ity “ | mh il ndu i md lhxm lmnlmnml L]

A: S1004103 #3518 %PCDH-CMV*WS, B: S100A10;¢i§;$*mzixmu r“zéf%
A: 8100410 overexpression lentivirus PCDH-CMYV vector; B: sequencing results of S/00410 overexpression vector.
El2 S1004103 355 EH BRI B

Fig.2 S100A410 overexpression recombinant plasmid sequencing map

H\H\

NC PCDH-S100A10

Fluorescence

300 pm
B scaed]

White light |

E3 8RB RE293THMIALER
Fig.3 Fluorescence results of 293T cells infected by lentivirus

B ETFE(P<0.001, F4C). LA 45 R LU R Ih 345 S (ES), S5t IRAIAH b, i FKIEHBMP-2. Runx2.

TR A OCNImRNAH XS ik S 2 3
2.5 S100A10iTFRIERHRMCsE B HEXERERIE 2.6 S100410{RH#HRMCsHIRLE 5714
HU I 4IRMCs £ 7%48 h), qRT-PCREZMSI00410 AR P53 14K, BT ALPAL(Ay(Kl6A) L ALP

BEDA TR BN A0 N B AR B N R I) i PR B M (B 6B) LIS AN I I R RE T, 45 2R
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PCDH-S100A10
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2.0

1.5

1.0

0.5

Relative S7100410 expression

0-
NC PCDH-S100A10

A: TR TR ERMCs 175 Y645 5 B: Western blotf&lIS100A 1025 [ [ 1% & C: qRT-PCRAZINS700410 mRNA[f)ZR 1K & *+%P<0.001.
A: fluorescence results of RMCs infected by lentivirus; B: detection of SI00A10 protein expression by Western blot; C: detection of S7100410 mRNA

expression by qRT-PCR; ***P<0.001.

El4 S10041053 8B FRENESL
Fig.4 Establishment of S100A410 overexpression cell line
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K, AT P R SYta(B6C) LA L 52 4 AT (El6D), K3
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(P<0.01).
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ST RN B )2k DR A 211 ik DR 21 A IR LA
FIEU, ML T BB Y 7, 18RRI
SMERE A A E . 2 BT RE T il T g LA
SR R ) 2 G AN Ry, SO /N BR TR 7 T 4 AR
N B ) 705 T2, A TR S10041058 Fik
M B A, I H H 218 25 %  RMCs, qRT-PCR
1 Western blotPA 2 2¢ Y S e I 82 MAIE SE3R15 A 3%
JEYL | 5 NCULA E i Rk 4 S100A 108 % =K1k .
PLIZE SRR, BRI T S1004105d FIE S5 553
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Relative mRNA expression
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BMP-2 Runx2
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B3 PCDH-S100A10

OCN

QRT-PCRAGIN i A % FE I BMP-2, Runx2. OCNHIZEIL/KT-o #P<0.05, ¥¥P<0.01.
qRT-PCR detection of the expression levels of osteogenic genes BMP-2, Runx2 and OCN. *P<0.05, **P<0.01.
E5 S10041053FERHRMCs L B X E K

Fig.5 Overexpression of S100410 promotes osteogenic gene expression in RMCs
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NC PCDH-S100A10

A: E F S 14REHATALPY (0 B: BB 55 14 K G T ALPWE PRI, C: BB 5 52 L R G HEAT ¥ 2L Y (0 D: 9 R AL AR E =T

**P<0.01.

A: ALP staining after osteogenic induction for 14 days; B: detection of ALP activity after 14 days of osteogenic induction; C: alizarin red staining after

21 days of osteogenic induction; D: quantitative analysis of alizarin red staining. **P<0.01.
E6 S100A105RMCsik & 53X HIF G
Fig.6 Effect of S100410 on osteogenic differentiation of RMCs
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