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Selection and Identification of specific marker of nucleus pulposus cells
Li Haiyin, Li Changqing (Department of Orthopedics, Xingiao Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract | Obijective

Methods Samples were taken from 13 patients who underwent spine fracture internal fixation

To select and identify the specific cell marker of healthy human nucleus
pulposus cells.
in Xinqgiao Hospital during Apr. 2012 to Dec. 2013. For each patient, healthy nucleus pulposus and cartilage
endplate were collected. Total RNA extraction and reverse transcription were performed after monolayer culture
of nucleus pulposus cells and chondrocytes from 10 patients separately and the differentially expressed genes
were analyzed with microarray gene chip. The same samples were subjected to real-time PCR to evaluate the
expression difference on the transcription level. Western blotting was performed to identify the genes with the
greatest expression difference on the protein level in the samples from other 3 patients. Results Fifteen genes
with greater than 20 fold change were found with microarray gene chip. POTEB was proven by real-time PCR
results to be the gene with the greatest expression difference. It was identified with Western blot analysis that
POTEB expression level was much higher in the nucleus pulposus cell than in the chondrocyte. Conclusion
POTEB is considered a specific marker for nucleus pulposus cell.
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1 #REFE

1.1 ##

2012 4F 4 F % 2013 48 12 A TRETEH-EIr R 1 E
FARBH B BERL I LA G 13 5L 5 bR A, DMEM/
F12 353758 R A Hyclone 24w, 545 11L7% (FBS) M A Gibeo
NA),Mix Taq W H TaKaRa /3 &), Trizol I H Invitrogen 23 ),
SYBR Green Master Il Fl Roche 23], %Pt POTEB £ 73 [ Bt
T AR A E T S — BT A Santa A,

1.2 R %

LR AF#E 25 ~35 2 AR Thompson 432!, A 7 1
HMEM] 2 MR ASAE 345 1 ~ 2 5 SB35 32 A3 i JC ) 4k 158 M M ol
HEBRA AL A AR (R B R B 4 3 A R
B, AR A = ZE R AR B 2N,

1.3 @B 335

FH PBS 22wl P T AR B MO BB S L MR, FE R
R ( x4) T BEREFLEIR DL CE T &, 20 B LA s MBEZ
FIREL S5 AR B B LT85 E 1 mm x 1 mm x 1 mm K/hs
JA0.2% 11 35 J5t Bl ( Sigma) 10 mL, {51 J5 2 37 °C,5%
CO, L35 F2 46 8 ho TR LS8 2 TH AL, T B 5 # Ho i o
70 pm 80 FFCEE R A IER 1 500 x g #5010 min, B0 5 5
I, ERETR IS B RN T 70 em® BEFRID, A 10% i
A1 (Gibeo) F 1% F 85 R + BETZ 2 19 DMEM/F12, i 41 fd
SERMRE S, B 2 d B 1 A0 M 0 B RS, 8
(Hyclone) J5 4k 41 fg, 40 B 1T %k, HL 1 mL 40 & 35 mm x
12 mm B5FR10L, A0 MG BE J5 , i AR R S 3 ( 3R, 1% ,
pH =1) Jukl, AN 200 x g #5.0> 10 min, PBS PR 1 U, I
SEZE -70 CHH.

1.4 RNA BB RIHFR

A5G R A TRIzol L EREUANMLE RNA, B 10 X 2 K ¢
M A0 F 40 WL DEPC /K J , B2 L RNA i 50 1, 4
SNt e BE TN GE DL B D (260) /D (280) ., MK 2 pg Y
RNA, %% it cDNA F -70 CF#H,
LS EEFAR SR 5

SR AR B i E R TR PO S S8R
Agilent AZEAHEHE 46 20 MRAS . FEACZ RNA $2IUK 4
b, Kl RIN, #5 RNA Sz #5588 cDNA I HWR /5, B A 90
Fric Cy3 M1 CyS J& , BAe, #EATHE R o4
1.6 Real-time PCR # )|

XF Fid 10 XFRASHEST Real-time PCR 4G, #E— 2 W] A %
KK F A, Real-time PCR %] SYBRGreen ¥, 7 PCR Sys-
tem 7500( Applied Biosystems) [ 52, BI¥FF L 1, NS
PEJH B-actin. 20 uL PCR (A Z 1 F: cDNA 2 ul, I %51 ¥ %
0.5 pL,SYBRGreen 10 pL,H,0 7 pL. 2/ /.94 C, 5 min—
(94 °C, 30 557 °C, 30 s—72 C, 30 s) x40 MEH—T2 C
10 min,, 5843 245 B & HEP Y C .
1.7 Western blot #&|

W3 BUREABEA T AL % AR A, I A B, oK |
244 30 min, 4 °C 12 000 r/min B5.> 15 min, Ji] BCA 4003 H
W, R4S POTEB 9 AH X 73 7 i 7 i i 8% SDS-PAGE Ji¢,
TIEEFL Ao AKE 52 28 i3 W A8 PR 0 B TR L S el A R . Lk
SRS R T K PVDF JREAETCK B 10 s,
A ML USRI 2 R B R S ming AR 250 /D)
WUE 2%, BT PVDF 1 ZHA5E U 100 V1 by, 5 155 2215
JPIMA St POTEB 2 5eBEHT{A (1: 200, Santa Cruz) K — 4t (B
AR S AL W AR 0 (9 £ BT 5 16 1:2 000, Santa Cruz) , 37 C
I hyTBS-T Yl DAB 865, P9 57 i B-actin, B |-, 0%
FHECATAFEER . B TR ] Tmage] FPFERT IR BE 3 #T
1.8 %itso#

SEEGE A 3 WG EUE DL & £5 o, i SPSS 18. 0 il
PEBEATMST FEA ¢« K0

%1 Real-time PCR 3| #1535l

Bk NCBI J$51 % FiFs 5 -3 TG 53 Jr BN (bp)
ANXAS8I2 NM_001630 CCAGCCCCATTCCCATCTAC CGGCTGCATGATAGAGAAGTGTT 103
ATRNL1 NM_207303 TTGCCCTTCCTCTCCTAGCTGC GCGCTCGTGTTGGGAAGAAGAC 185
CDH2 NM_001792 CGCGTGAAGGTTTGCCAGTGTG GGCGTTCTTTATCCCGGCGTTTC 172
DNAJC12 NM_021800 AAAGAACCCAAGCCCCTAGAG GGCAGCATAGGGGACAGTCTT 202
EGR4 NM_001965 GGCGGACATCCCTGGAAG CAAAGCTCCGCACACAACTCT 188
HOXB6 NM_018952 CCCCGTTCCACCCCGAGC GGCGTGCGCGATCTCGA 257
HOXBS8 NM_024016 CCGTCGCCCACACAGCTC GCCGCTTACGAGTCAGATAGGG 142
LECTI NM_007015 TGCGGTGACCTTCCTATTTTCTG GCTTTCCCCTTCCTGCTGATGA 231
PLEKHG1 NM_001029884 CCCGGTTCCAGCGATTCTC CCCGCCTCTACTAACAACACAAA 101
POTEB NM_207355 TGGGGAGACTACGACGACAGC CGGCCTTTATCAGAGCTGTCCT 283
ROBO4 NM_019055 CCCATCCTTAGCCCCTGCAGTC CTGCCCATGTCCGTGAACTCTGA 278
SCGB2A2 NM_002411 CGGCCCTCTCCCAGCACTG GGCATTTGTAGTGGCATTGTCGT 146
SLC24A3 NM_020689 GGCGTTCGTCTCTCCTGTGC GCTGGAAAAGTCACGTGGATGTT 164
SPTLC3 NM_018327 GGCAGGAGGGTAAAGAAATGTTG GCTTGCTTTCTGCCCCTTTTCT 245
TNFSF11 NM_003701 CGCGTATTTACAGCCAGTGGGAG GGGCACATGACCAGGGACCAA 168
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FEKEIY 10 FlARARZ: RNA $2 U5 Kl RIN(RIN > 7) , Kl
SR G, AT AT H S A A R R B R S A
30 413 MBS R B A E T UAE T E 1Y 25 S e Rk B L (1
B BRH 2 REUN, IR R UUIX 5 PR A .

T HIE K Ak 12 (Fold Change ) o RS F- 285 S 47900 45
it 22 S PR3 IR B R IR (81 2) |, 1 e 3k 22 A B8 20 A% LA
AR (3R 2) AT T —2B 00T, 2LgRAR 15 AN il i Real-
time PCR I&iF mRNA /K1y 33k .

2.3 Real-time PCR #&n)|
e Bactin fE NS, SLE IS Cu (B4R 2> A6 )

Ve BERHTCT ) AR T I s i &b, 45 i AR SR i AR —
B — SO B, B AR RS A G A,
Sz 45 F R 7R POTEB(3.36 0. 15) \ROBO4 (1. 44 +0.21) 4
J EGR4(1.82 0. 78) fEBHAZ A ML AR H At rh 3k 3 B
FEHA 25 (P <0.01) o 783X 3 A HEFE 1, POTEB 7886 #2% 4
RO AR B 20 A T 3k 25 S R

18T aOnNp HEP

mRNA FIXF A E R (Log2)
S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2051
1. SLC24A3; 2. HOXB6; 3. SPTLC3; 4. ANXA812; 5. LECTI;
6: POTEB; 7. ROBO4; 8. TNFSF11; 9. CDH2; 10; EGR4;
11: DNAJC12; 12; ATRNL1;13; PLEKHGI ;14; HOXBS;15. SCGB2A2
B2 EEGREPRIZRE0 FUEEENBENREXER
2.4 Western blot #5-m|
Western blot 45 5 {3 7~ , POTEB 75 & £% 41 i Al 24 B 41
H b 22354538 (30. 65 £2.89)% L (13.22 +1.45)% , — %
X HA G FE L (P<0.01,183)
1 2
- « «—POTEB(66x10?)
Y W (-actin(42x10°)
B Eo) VRS T &)
3 Western blot #&BEZ MM 544 E MM+ POTEB fE A FRiX

T REMEIR AT PR (SRR 7 1775 B 2 14 R PR

£2 ERSAFREZRE20 FUENER

— %3 Tt HEAZ AL LR A

SRR NGBS GERRN) B (i) T
SLC24A3 NM_020689 366.29 10. 50466 1.987819 Solute carrier family 24
HOXB6 NM_018952 112.8671 13.05186 6.233374 Homeobox B6
SPTLC3 NM_018327 146.9476 9.982175 2.783017 Serine palmitoyl-transferase, long chain base subunit 3
ANXAS8IL2 NM_001630 6. 966245 6.512235 3.711854 Annexin A8-like 2
LECT1 NM_007015 61.42463 14.55636 8.615618 Leukocyte cell derived chemotaxin 1
POTEB NM_207355 62.27946 6.663996 0.703311 POTE ankyrin domain family, member B
ROBO4 NM_019055 40.30779 8.470844 3. 137858 Roundabout homolog 4
TNFSF11 NM_003701 40. 60632 9.027008 3.683376 Tumor necrosis factor (ligand) superfamily, member 11
CDH2 NM_001792 37.28399 7.050607 1.830122 Cadherin 2
EGR4 NM_001965 34. 65668 10. 52938 5.414319 Early growth response 4
DNAJCI2 NM_021800 29.30629 8.937395 4.064256 Dna]J (Hsp40) homolog, subfamily C, member 12
ATRNLI NM_207303 33.15536 6.228893 1.177722 Attractin-like 1
PLEKHG1 NM_001029884 26.58292 5.474545 0.742117 Pleckstrin homology domain containing, family G , member 1
HOXB8 NM_024016 25.22979 5.371381 0.714325 Homeobox B8
SCGB2A2 NM_002411 24.05846 5.433262 0. 844789 Secretoglobin, family 2A, member 2




%36 B4 10 1 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

2014 45 A 30 H

Vol. 36, No. 10
May. 30 2014 1039

PE, B 2 TREWFIE TR, HoAe IEMEIR A T PR iR
I7 T B HBAS R R o R IR T AN, B ) e T
Tt T HE AL A0 S 16 AL S B R AR N B
R A AT T . (ER R T B A% AN A R
TEPE R, BT L JC L BMSC 4316 Y 20 ifd 2
AN, WA T Ea S mER, A
g1 b RE AL 2R TIE A REZ R Y, &
HERBES TR R 22 ok 20 15 B8 A% 28 /N
FREARBMAR, BEARES T AR A
27: 1, VLHIBEZ AN RS A £y AT 25 5%, BE
W L RERZ AN A DX 5T A A A0 AR ) o

Power %A Sy CA XI5 12 200 I 1 — 4> 37 24 114
bR, EREA b R A X BEAZ AN AE K pH SRS
B AAEA EEAE . CAXIAY 3= B4R 2 ) 39 M Hb
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Sk %% Real-time PCR 55, (HATSAR I 2 3L R 4143 HF
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FE,POTEB ) N R & T 37 MNEERMNE & &
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g4 T X HIF-1oo 930 HIVE L, 1 HIF-1oo 7286
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