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Abstract (J. Kor. Oral Maxillofac. Surg. 2010:36:1-6)
Stromal cell-derived factor-1 (SDF-1) expression in the oral squamous cell carcinoma

Kyung-Wook Kim, Se-Jin Han, Kyu-Seob Roh
Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

Purpose: Chemokines are structurally related, small polypeptide signaling molecules that bind to and activate afamily of transmembrane G protein-
coupled receptors, the chemokine receptors. Recently, interaction between the chemokine receptor CXCR4 and its ligand, stromal cell-derived factor 1
(SDF-1 or CXCL12), has been found to play an important role in tumorigenicity, proliferation, metastasis and angiogenesis in many cancers such as
lung cancer, breast cancer, melanoma, glioblastoma, pancrestic cancer and cholangiocarcinoma.

Hence, the goal of this study isto identify the correlation of clinicopathological factors and the up-regulation of SDF-1 expression in oral squamous
cell carcinoma.

Material and methods: We studied the immunohistochemica staining of SDF-1, quantitative RT-PCR (QRT-PCR) of SDF-1 genein 20 specimens
of 20 patients with oral squamous cell carcinoma.

Results: 1. In the immunohistochemical study of poor differentiated and invasive oral squamous cell carcinoma, the high level staining of SDF-1
was observed. And the correlation between immunohistochemical SDF-1 expression and tumor nodes metastases (TNM) classification of specimens
was significant.(x? test, P < 0.05)

2. Inthe SDF-1 gene gRT-PCR analysis, SDF-1 expression was more in tumor tissue than in carcinomain situ tissue. Paired-samples analysis deter-
mined the difference of SDF-1 mRNA expression level between the cancer tissue and the carcinomain situ tissue.(Student’ st-test, P < 0.05)

Conclusion: These findings suggest that up-regulation of the SDF-1 may play arolein progression and invasion of oral squamous cell carcinoma.

Key words: Chemokine, Chemokine CXCL12 (SDF-1), Oral squamous cell carcinoma
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1) W25ty I

HAZA s 8hA JAe HAH 4 9 paraffin blockel]
A 6pme] HHS vhEo] FAAR & et A S AR
=+ 3 BA717] 918}

2
o] 0.01M citrate buffer (pH 6.0)
2ol o] 2] 2 & phosphate buffered
saline (PBS) (pH 7.4) & o] 34 394 A 3 WA peroxi-
daseE x}ctsl7] 93t 90 m ethanol/lO mL 30% H.O.
Aol Aol A 158 7F J% A AT O & A4 33
A 33] PBSE A4 & 43} kA<l F dY =2 SDF-1 g
A (R&D System, Minneapolis, MN USA)Z 1:50 &} x| 3]4]
O R BM & AN 22X 7F WA Z T 1 ¥ 374 3
3] PBSE 44| % 3} A enhancer (Lab Vision Corp., Fremont,
CA, USA)Z 308 7F 4l 20| A Ut-2-A] 7] & PBSE 23] 4
3}t 1 % HRP polymer (Lab Vision Corp., Fremont, CA,
USA)Z ’“Qoﬂ A 30 HEEAIZ] & 9 A] PBSE 33] 44
3} th. 71 3 Diaminobenzidine (DAB) £ < (Lab V|S|on
Corp Fremont, CA, USA)S & 158 7F kS A| Atk 11 &

T2 A 5 hematoxylin® = t) Z QA 5} 37 thA] graded
alcoholi g5AZl & xylene® 2 FH3IA| A basamo 2
cover glassE § 7 437 o2 Azt 3kate] o
AR ARE RE= AW A} sl o3 AW o
2 Az vadte] ofF e 9N 34, BE 94
£ 24, g G 14, Aol 7l Qe AFE YR Y
ov], 333} 25 & P4 (positive) o = 117 04 &
(negative) ©. 2 & 7 3} 4 T},

(o
oX

2) quantitative RT-PCR (qRT-PCR)
(1) Total RNA extraction
Paraffin blockoll 4] 371¢] 15 pme] A HEL A& T o] &
xyleneg 9 o] 524 33 wk3AlA & vty & 100%
ethanol 2 5%% 33] xylenes A o] 2 diethyl pyrocarbon-
ate (DEPC) zia]ﬂ ZF 42 graded ethanol £ & 7HE9]
TA A Y. 11 5 hematoxylin®. 2 10z% 7} ﬂﬁ‘ré] A 3t
= DEPC A E FFHTFE FASA T I 5 266G needlez
Zokz 2 S & n 7 &lol] o] eppendorf tubeol] 2 2 High
Pure RNA Paraffin Kit (Roche Diagnostics GmbH, Mannheim,
Germany) 2 total RNAE &35 t. 53 RNAE
NanoDrop spectophotometer (Thermo Scientific, Wilmington,
DE,USA)C = 3t A3 S48

(2) cDNA 34

Total RNA 1-2 ugS 53 2 = Maxime RT PreMix Kit,
Random primer (Intron Biotech., Seongnam, Korea)& A}£- 5}
o] cDNAE At =, 20 ul ¥H-2-91 5 45° Col| A} 604
7k Wk-&A] 71 % reversetranscriptaseE 95° Col| A 58 7F E-3

3 AR



(3) PCR reaction

PCR primer <} probe= Primer Express (PE Applied
Biosystems, Foster City, CA, USA) software= designs}o &t
A3tk Z+zH 2] primer sequences} probe sequencet TH
7} 7+o ) 20 ul WS © 2 AccuPower DualStar PCR PreMix
Kit (Bioneer, Dagjeon, Korea) & o] &3} th. 341 3 cDNA
Hh-3-9) 20 ulell DEPC A 2] & 7 80 ulE 4o 343
Fo]&3ul st PCRFF 2 & sttt

g 24 g3t 2

PCR forward primer, 10 pmole 1lul

PCR reward primer, 10 pmole lul
Tagman Probe, 10 pmole 1lul
Template 3ul
DEPC #] 8] =84 14ul

PCR 7] Al = ExiCycler (Bioneer, Dagjeon, Korea) & Al-4-35}
AT 7H7he] W2 A& 95 Coll M 58 A 2] F WA, 95°C
o 4] 20%, annealing/extention< 60° Col] 4] 30% £ 50 cycle
Al st ek 1 5 7 A A £ triplicatest o] 4 3} 3 T

House keeping gene glyceraldehyde-3-phosphate dehydroge-
nase (GAPDH)$} SDF-1 &4 2} 2] primer ¢} probe:= t} 3}
7.

SDF1 dphagRT-PCR Tagman Probe

Fowardprimer 5 -TGGCTTAACAGGGAGCTGGAA-3

Reverse primer 5 -AGTCGGTATCTGAGTGCCACAGA-3
Probe 5 -FAM-CTTTCTTCAGACACTGAGGCTOCOGCA-TAMRA-3
GAPDH Forward Primer 5 -GAAGGTGAAGGTCGGAGTC-3'
GAPDH Reverse Primer 5 -GAAGATGGTGATGGGATTTC-3
GAPDHProke 5 -FAM-CAAGCTTCCCGTTCTCAGCC-TAMRA-3

ZHE I AFIT| OFZ 0| A{ stromal cell-derived factor-12] £+31

4

96-channel optical unit® E4]3}e] house keeping

gene GAPDH¥ SDF-1 @d$& Auidoz Aztet
4Cr = Cr (SDF-1) - Cr (GAPDH)& 2“2 4t
ako] FEASHS T

3) FA%H 24

W29 sstd 94 Fshe] wE SDF-L expression
levelst ¢H5¢) 14, 2432 Pystel BAZ Lobu
7] A3 (€ testS AHEFH O, 7142 P <0052 59
o

3, SDF-1 mRNA 9] At & =] (SDF-LUGAPDH)el| o
S R E L ECE DT R
o Wg BAE Fobiy] 3 sudent s tlests AHg3hel
on, 5942 P<0.05Z 314t}

. o7 Zat
1. HOJZEE SIS oM A

7}zA6) A SDF-1 B8 e 714 z7 ) 87
WA A BAEA o, AT 249 B,
SDF-19] wl o] 79| $25 ) e9keh(Fig. 1, 2.

)

e, SR wE pAUR YA EST Ay S
A F A 2] Ml EA 2 Al 2ol A SDF-19] & o] o
ZEglon, ASE L3t 7 HEH g ZGF 9] A5l

T A3

Bz A e ve] Z71E SDF-1UAS B3
3

Fig. 1. Immunohistochemical staining for
SDF-1 of normal oral tissue. (x400)

Fig. 2. Immunohistochemical staining for
SDF-1 of oral carcinoma in situ.(x400)

Fig. 3. Immunohistochemical staining for
SDF-1 of moderate differentiated oral squa-
mous cell carcinoma. (x400)

Fig. 4. Immunohistochemical staining for
SDF-1 of poor differentiated and invasive
oral squamous cell carcinoma.(x400)
(SDF-1: stromal cell-derived factor-1)




LHT2IX] 2010;36:1-6

SDF-1 Negative stainingS & 204 Zo] 8¢ (40%) %1 ©. ™
Positive staining 12 (60%) S th. &< TNM &7 <S4
3 SDF-1 &l o] A o] FofatA Yewoy &
2Q1E 3 SDF-1 & xfo]oke] Ay/dol F2de] gl
o}.(Table 1)

3. gRT-PCR of SDF-1

A AEE F 209 BE FF 204 FE F
ol 9o} FE ¢ SOF-1MRNA HH S #38 5 99
Ch A, 2089 A 2351 39, F9] % & DR

FES R,

4. SDF-1 mRNAQ| AHX £=Z=(SDF-1/GAPDH)Z} 2tE9|
OlAMK HiZ|&HA| QFAbTIO| T

mo

204 9] £ <F Z A H o A4 GAPDHO tf gk SDF-12] 3t &

Table 1. The correlation between immunohistochemical
SDF-1 expression and clinical and pathological factors.
SDF-1 positive expression

TR+ 07900 A L772 3 ¢ 1.2890] A o}, Wb, A5
Z 2 20 A A A4 & 3] = 0.089] A4 03602 H

A Th ¢E o) A SDF-1 mRNA & o] Absju¢t 52101]
Al Bt} 1:-1 =9rom o= E;ﬂﬂ;@ L =4 OJ]HO] g
t} (Student’s t-test, P < 0.05) AT+ Fxzpe] AW,
tho]l, TNM ##F¢F 22 443 2&3% SDF-1 &
7o A2 FootA HEbHA k. (Table 2.)

Fzol AR F24 W5 % Ao

9
Q3 FAE ZTAR FEAZERY HS
interaction)o] P42 o, o] & 9|5 A E

> i

2} & (reciprocal
= L AA el A

z
o8 7hAl @A 24 5 (cytokines)= £ u]sHA L 1 Al
EERE ZHE ASA gdFeM I Fde] Sobshe
olg =dEX FEe 4+, ¢l progression} inver
siono]l FF& AT ] o F o} AA st JFH
TNM £F e e 1 A8 2A4ES dFsted A7t
71wl A2 AFEL g 22 A A (molecular
marker)& o] &3sto] &) o ko] AR S A7)

Table 2. Relationship between relative levels of SDF-1
mRNA (SDF-1/GAPDH) and clinical and pathological
factors.

Variable Case (n) -
n (%) X2 P Variables No. SDF1mRNAa(mean + SD) Pvaue
Sex Sex
Male 11 5 (45.5%) 0.303 0.582 Made 11 1.3822 + 0.2202 0.37
Female 9 3(33.3%) Female 9 1.2422 + 0.2934
Age Stage
60 < 5 1 (20.0%) 1111 0.292 -1l 8 1.2050 + 0.2290 0.302
60> 15 7 (46.7%) -1v 12 1.2163 + 0.2637
Histological differentiation Tumor status
Well 13 4 (30.8%) 1.319 0.251 T1 11 1.1978 + 0.1900 0.249
M oderate/Poor 7 4 (57.1%) T2-4 9 1.3622 + 0.3307
Tumor size Lymph node status
TUT2 11 2 (18.2%) 4.848 0.028* NO 11 1.2356 + 0.2330 0.155
T3/T4 9 6 (66.7%) N1-3 9 1.3944 + 0.3956
Nodal status Metastasis status
N (-) 11 2 (18.2%) 4.848 0.028* MO 17 1.1833 + 0.1418 0.927
N (+) 9 6 (66.7%) M1 3 1.5433 + 0.1594
Metastasis Tissue
M (-) 17 5 (29.4%) 5.294 0.021* Ora squamousCA 20 1.2855 + 0.2742 0.000*
M (+) 3 3 (100%) Carcinomainsitu 20 0.2440 + 0.1277
TNM stage a SDF-1 mRNA expression derived from real-time quantitative RT-
11 8 1 (12.5%) 4.201 0.040* PCR
v 12 7 (58.3%) * P value derived from Student’ st test

n = number of patients, P = P value
* X2 test, significance P < 0.05
(SDF-1: stromal cell-derived factor-1)

(GAPDH: glycera dehyde-3-phosphate dehydrogenase)
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