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ABSTRACT: There are about 380000 new cases of cervical cancer every year, which has become one of the most common female
gynecologic malignant tumor in the world today, and the high-risk human papillomavirus (HPV-16, 18) is acknowledged as a causal fac-
tor in cervical carcinoma. The study confirmed that HPV proto-oncogene E7 produced HPV E7 oncogene binds to the tumor suppressor
protein pRb, and degrades ipRb, resulting in cervical epithelial cells metaplasia. The important mechanism of cervical carcinoma is to in-
duce cell proliferation out of control and apoptosis induced by HPV exception. The SOCS family is produced by the cell, and blocks a
negative cytokine signal transduction regulators through the feedback regulation. SOCS-1 can inhibit signal transduction pathway of a va-
riety of cytokines, and regulate a variety of immune responses. The current study shows that E7 protein degradation induced by SOCS-1
inhibit the abnormal transformation of the HPV mediated by E7. And SOCS-1 in cancer cells was significantly decreased, indicating that
SOCS-1 may be a tumor suppressor gene, whose main mechanism is its inactivation methylation and loss of heterozygosity, so SOCS-1
methylation and loss of heterozygosity plays a vital role on the cervical cancer occurrence, Therefore, the SOCS-1 demethylation and
break gene silencing may be a new strategy for the potential treatment of cervical cancer.

Key words: Cervical cancer; SOCS-1; Methylation; Demethylation; Cytokine; HPV E7

Chinese Library Classification(CLC): R737.31 Document code: A

Article ID: 1673-6273(2015)07-1383-03

JERRAS R B S R KK 5 IR 1 A K R SR AR DG U, SOCS-1
e S BOVE Tk F 2, AR Sl S0 SOCS-1 Kk
WEsEik AR —L5ik

1 SOCS-1 By&EH RAE R L

LIS

SOCS FR 2 v 240 ML 7™ A= 3T S 1 EL BT 24 g PR 1%
e B — R NI R T, {4 CIS F1 SOCS1-7 A4
PR, X RGBT K B JAK/STAT S 1) FF25E45

b5 e G 5 R R T O, AR AR B R S R
(SOCS-1) ATl ZFh a4 Mo H T 1 (5 5 7% i AR, F 2l Xt
JAK/STAT {5530 B i) S Pk 857 DA% Z R 40 i B B 1
Fok LAEHBEATIAAY, ILAh, 58 28 SOCS-1 w]3@ it i % E7
T Rk HPV E7 /-0 R kP, SOCS-1 16 5 3

YEZ B A AEAE(1987-) , % WL oAk , FREW5E 07 ] - IR
J87 , H 15 - 0451-85553784 , E-mail.; lifeifei08 13@163.com
ASEIAMEZE . )8 , E-mail ; hanxu_hyd@163.com

(ks H#9:2014-08-11 32252 H #H:2014-09-07)

SOCS ZR i H 4 A=A ), 7T 52 45t P4 BEL e 4t i PR 15 5
SRR — ARG H 7. SOCS J2AUH LA & F I
AR By 5 AL W, e RT il bR 5 5 o SOCS-1 3k P i 7
16p12-p13.1, EEHMAHE N X (Z ) N FHoefy SH2 X
FREL ) SOCS &P, SOCS-1 F:H i i Ji 8l F iy STATI
STAT3 #l STAT6 444 {3 15 5 AN ) STAT 25 & 145 3 A
B{FkH, SOCS-1 AJ BT IL-6 .LIF OSM INF-y L) & GH %
RN F (5 5 5 L AR, TR N 2 R0 G O 3%



- 1384 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol1l5 NO.7 MAR.2015

Z AP R R AR R R 4 FT0% TAK/STAT {5538 B,
M3 LR B sk b ™Y TAK/STAT {5558 B 1y 3r 2k
AL IR A R ) 3 BE A R T AR OGP, B BRI R AL, SOCS Kk
XF JAK/STAT {55 38 i pO A i/ I Ao 8 W , 4 PN
iE i JAK/STAT ji f&i5 SOCS #1335, SOCS & 11 X 15
P 1 4 46 B R A = B9 JAK/STAT 3 % ™, SOCS Xt
JAK/STAT jifi i 1) £ B 45t 35 4 AL i 32 B2 4 46 R A T
SH2 54l 3T A 1M i (X (kinase inhibitory region, KIR )55
JAK WG LIRSS AR SR 32 4 JAK IS5 JAK 254 L H
UK SH2 S5 Rl 5 2 it A1 = 52 P44 T 240 5 IX ) R AL Tyr o2
MGG T T STAT fY3& Ak, # MiBELIT 1 40 ML X 015 = =
T EEE, AR, SOCS BYZRIA G KA STAT HYmi#is
BRI AL 55 IR i R AR R TR IR T RN A% S D AH DG,

2 SOCS-1 54MEFHIR R

WroR R, Tk STAT3 i T M1 4l =4 SOCS-1
P, 7E M1 4uffih SOCS-1 SERH /™= SOCS-1 F& [l 4)
1 IL-6 15 55 5 T gp130 F1 STAT3 S5 At ik 2 IR S 1t W 7R
CANTR7 s R OO e 7 S N | O A = 7 1 v
IFN-y IL-2 IL-3 Ui J GH SE 4l Al B 5 7% 2", i IFN -y
SZAREG T SOCS-1 3 Al 7=y 2 41 ffd 5 PN =0 22 149 7 4 40 i 1
FAE 5SS KN+, SOCS-1 454 iy Sre [A] 5 X 2 38 2 41 ] 2%
A IR R AR 3, BT £ R Al i R T S AR B R GA 1,
Schuringa ,Schaaf S %5 ® fff 53 & ¥, 7E N tera-2/D1 EC 4 g
SOCS-1 il {1 i #  PX 5~ LIF)A 15 556 e A, JFHp ok
eIk, SOCS & FATER N Y 5 % 235 vl BH T iR X 1 1
FH FEVRTT A0 M R R R R 4 oA T T A AR Y,
5 B B GpE L IR AR R R B A C

3 BHUES SOCS-1 RiAKIK &

3.1 SOCS-1 5 HPV E7 X &

NEFL ORI e 75 (HPV ) J& — il o Rt R 2 Jik |
B A DT 5 B B0 Y /N BUEE DNA i35 . HPV E7 Jiids 5
K2 HPV 75 & & 5 i 3 ZEPLH 22—, IFN-y J& SOCS-1 Y —
NE T1H)ES T, Woodworth 2 Song and Shuai #f57 B4
THEZE (IFN)-y RAUBETES: HPV E7 {56 0], iR BB = BT
AR, M HPV B i) 40 i 3458 LI & HPV E7
ik, BRItz Ak, SOCS-1 4% SOCS £, e I35z Kt
S3 ¥ 5 UM 555 I 7 AR EAE ). Reinstein 2519
WFFEHiE B7 £ EHUR AP Z 2 F - B ORS00 IE Ty
AR o S LT L0 25 2 R, SOCS-1 (g 2 AE A
E7 iz &R, iid—4> SOCS- & H 5 E7 /- FHHHAE
FEARHE BT 72 RACFIREMR 26 H BT RS B, i BE ik Y
SOCS-1 [ Rb f7K-, T SOCS-1 K FE 4 558 Rb pyiE—
F 7. Munger and Howley fff 25 2 HHUSIHPV E7 JRdm 3E N 5
R pRb R 456 1535 B R f% BT 155 T ) pRb &
1, SO M A R BG4 B AR T e, SR R R R R
JEBEVIR . SOCS-1 3 Ji #e3k S8 E7 H 1 KFRIFEAITFT pRb
RUZKE BRI, AR AT EE SOCS-1 #y s 3kl I{E#EA) B7 Y
12 ZE ARG, NI 1 B7 A5 i 20 At 5 A S0 v, 7220
MUK RO FE HE—HAIESE, B BT YLy SOCS-1 Hipf i BT

A 0 i E7 25 P K36 R Rb 2B R AR MY, Bk
SOCS-1 X5 E7 £ F H7KF- S A i it EEIEA
I H Al g — N FIAIT HPV A SR i T H.
3.2 SOCS-1 WERENL . EREAETTENXER

Jilog ) & A SR 2 R R LR e B2 5 SRR
HIZER , NBEERH FES AP BHL 5 R . R B 2E 5
B BRI sR A E B, 7EAZE DNA h HAG KAR L e
5" B mEE (BRI CpG A H R AR C), s 1 R A MU
1) CpG B4 T M A P 1Y CpG s A B kA W Ak, &
— P E BRI A IVE R . DNA Y H Efbd B2 i S-
JIRFE B 20 (SAM ) $2 {1 Y 3%, 3l i DNA Y L5 RS il 19 1
FH 1 56 B A 4 8 81 i v i 5 2204 ( Cp G ) — A R 1) i
WERY 5 AL IEF 35 H 3 uh Y B IR JE B mCpG, JIf7E
DNA XU EXIFR L. DNA F)55 5 B A 3035 3 Fhekml
RO, T B A R Al (R 25 b)) AN R SR KPR = .
B S T o] o0 ) 32 PR A s, 0 6 1R 2R 0 22 DL J A I e sl i
PR PR, g R AR AR 3 (R 0 3 ) TR LR A%, TEIIR & A
KRR L 3L R DNA FsG#Biinia e B, 5
HH Al — B B, SRR A th AR AR, O HLRE R AR Y R
SR A P, LN H S TR ARG R i ep, R
CpG 51 H AL B R — - sh Sy i, S m )
— & AR A FEZ R E AR BN T EER, PITESE,
SOCS & 1 X 5 iy 48 FP 3k T S 8= SR - ek, Herp
SOCS-1 K By PTBR AT 23 JAK/STAT {5538 B iR F etk 1 Ak
R R R R ek, AT 2 T 93 R sl Ak AR SC3E R Y
SRR R It SOCS-1 FE P (1 1T BRAE I Jeg 1) & Jeead A vp %
BT EEEM., ARV, SOCS-1 8 H &1L M SOCS-1
FEIRU A B g S PRI B 25 6 A% L R Rg 1 43 A O,
XU SOCS-1 H B 7T RE 2 55k B4 2556 B8 01 i Jeg 1 0F Je
QIN Wei 55 27 5if 22 #0018 1 i 448 A 14 Jib 8 (miyelo-prolifera-
tive neoplasms, MPNs)&5 3 1) B bR A< i 1 H L {bF¢ 51 PCR
PRI SOCS-1 JE P e 28 M HH Ak S 25 F BAb O 1 0 . 5
BHIESE : SOCS-1 $L 8 H SLALFE 4 T MPNs A4 1, CpG 119
S S SO P R KBRS, 25 H R AL 5 R R 3R k0K
ST o BRIFSE UESE , #2028 G0 I e [ P 240 4
5 AN SRR R MR ] DA R B BE R A R LR A A T A AR A
SOCS-1 EH HeAk , T T BOLIE P 3k 7K BEAKEL 72 2 18R
Jost L& HF5¥ R HH ,MPNs {97477 5 SOCS-1 {8 H H AL A7 HH ¢
£, Hookham 25X} MPNs B3 (1 iE— B9 IESE , 73 T 1B R
HIRYT I AE SOCS-1 ZH BLARDS Pk FLIE H S i, A
MR L% TAK/STAT {5538 B silfE A - $&7% SOCS-1 3
P R S Ak AT RE R 19 & AT G, 25 AL T BB 2 — FiB e
YA JAE AT SRS

Sobti RC 4§ P 3t 120 i35 6 T AR YIBR B 20 bR A (1)
SOCS-1 F:H 1 s zh 7 B 3L AL R B A kB 1 ] RT-PCR,
SR L AL AT BAL A S PCR(MSP) 53047 104G, IEH S
FHLUE AT, HIEH EHAHL H SOCS-1 (A H L,
65% W LA P AN F R B R FEAIK . 61% 155 S0 ey 41
b R AL H B SOCS-1 31 SOCS-1 [ 3RiEFIH
FEAVIA W 5P 0 AR B A OCHE (P<0.01), SE—WIEW] T
SOCS-1 F:H 1 I 3L AL A mT G5 HPV B i H FIFE I T80



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.7 MAR.2015

< 1385 -

SOCS-1 He SR TR 7E B B AU K% T ZAE ] . SOCS-1 1
5T E7 A Rk HPV E7 4 R A9% 4k, SOCS-1 3£ K
F149 78 RS A6 AT R0 T % HPV E7 B3] , 7T 2 2 B &
AR —AEZREEA BT L SOCS-1 fy5E 7t A il T B 23 AL
h'E; S ) T A S R A B — B 7 12, [, SOCS-1
Z AL LU R i SOCS-1 #3387k - B BE T RN T 0] BE 2 By
0B SV 2 A RIS BT

4 HiEERE

SOCS # [ Z MG X5 5 e T i A8 HAT S = W I FE AL, e
FURXT JAK/STAT {553 #% 1) S a4 E FHE AR 211z IA ] K
EBFFEUESE , SOCS-1 i K 7 2 F s B B Mg vh A7 A6 )2 4
Al S B AW AR U AR T AL TE R v, 2] SOCS-1 wl fig
R . 2R RGMIE BT ARG SOCS-1 B K TR
2, NI SOCS-1 4T T IR ARIBESE, i 1 & mgt g, (2
JEARAT — L), 40 . SOCS-1 3 A it Bk & A= T i Jgq fuf 149 2
SOCS-1 fHIHEARZ 5T 18 ik (BRI AR S BUMRE S A2 (B
P SOCS-1 125 H 34K 2SOCS-1 51 R BLE b7 A & (B FE
PR OC 2R 2 R , i — 2R ok 2 ) %o 2 2509 T 2 Sl A i
TR BRI W B IR 2 A FEE R A 0 T B 5 5

% % 37 ik (References )
[1] Franceschi S.The IARC commitment to cancer prevention:the example
of papilloma virus and cervical cancer [J].Recent Result Cancer Res,
2005,166:277-297

Division of Molecular and Cellular Immunology, Medical Institute of

—
N4
—

Bioregulation, Kyushu University, 3-1-1 Maidashi, Higashi-ku, Fukuoka,
2006, 812-8582
[3] Naka T, Narazaki M, Hirata M, et al. Structure and function of a new
STAT induced STAT inhibitor [J]. Nature, 1997,387:924-929
Yandava CN, Pillari A, Drazen JM. Radiation hybrid and cytogenetic
mapping of SOCS1 and SOCS2 to chromosomes 16p13 and 12q, re-
spectively [J]. Genomics, 1999, 61:108-111
Wailboci L W, Ahmed C M, Mujtaba M G, et al. Both the suppressor
(SOCS-1) kinase inhibitory region and

[4

=

—
W
=

of cytokine signaling 1
SOCS-1 mimetic bind to JAK2 autophosphorylation site: implications
for the development of a SOCS-1 antagonist[J]. J Immunol, 2007, 178
(8):5058-5068

JLER AL MR A, EME, 4. STAT3 5 SOCS3 2 SURE AR 40 4% F 89 F ik
Bk My AT A ARSI M9, 2007, 27(4): 298-302

Ying Ming-zhen, Chen Zhen, Wang Mei, et al. STAT3 and SOCS3

—
N
b}

expression in breast cancer tissues and biological behavior analysis[J].
tumor, 2007, 27(4): 298-302

[7] G ingras S, Parganas E, d e Pauw A, et al. R ¢ exam in at ion of the ro

( SOCS1 ) in the regu lat
ionof to 1l like recep tor s igna ling[J]. J B iol Chem, 2004, 279:54702
-54707

[8] Schuringa JJ, van-der-Schaaf S, Vellenga E, et al. LIF - induced

le of suppressor of cytok ine signaling 1

STATS3 signaling in murine versus hum an em bryonal carcinom a
(EC) cells[J]. Exp Cel IRes, 2002, 274: 119-129
[9] M osteck i J, Show alter BM, Rothm an PB. E arly growth response-1

regulates lipopolysaccharide-induced suppressor of cytokine signal-

ing-1 transcription[J]. J B iol Chom, 2005, 280: 2596-2605

[10] Endo TA, Masuh ara M, Yokou ch iM, et al. A new prote in con tain
ing an SH2 doma in that inh ib its JAK k inases [J]. Nature, 1997,387
(6636): 921-924

[11] M asuhara M, Sakam oto H, M atsum oto A, et al. C lon ing and char-
acterization of novel C IS family genes [J]. Biochem Biophys Res
Comm un, 1997, 239: 439-446

[12] N aka T, Narazak iM, Hirata M, et al. Structure and function of a new
STAT- induced STAT inhibitor[J]. Nature, 1997,387(6636): 924-929

[13] Woodworth CD, Lichti U, Simpson S, Evans CH and DiPaolo JA.
(1992)[J]. Cancer Res, 1998, 52: 456-463

[14] Song MM and Shuai K. (1998). J. Biol. Chem., 2000, 273:
35056-35062

[15] Reinstein E, Scheffner M, Oren M, Ciechanover A and SchwartzA.
(2000)[J]. Oncogene, 2002,19:5944-5950

[16] Munger K, Basile JR, Duensing S, Eichten A, Gonzalez SL,Grace M
and Zacny VL. (2001). Oncogene, 2004, 7888-7898

[17] Munger K and Howley PM. (2002). Virus Res, 2005,89:213-228

[18] Hookham M B, Elliott J, Suessmuth Y, et al. The myeloproliferative
disorder-associated JAK2 V617F mutant escapes negative regulation
by suppressor of cytokine signalling 3 [J]. Blood, 2007, 109 (11):
4924-4929

[19] Ushijima T, Okochi-Takada E. Aberrant methylations in cancer cells:
where do they come from?[J]. Cancer Sci, 2005, 96(4): 206-211

[20] B Fib R F - REH KL LER[M] L LA R b
#AE, 2006:61
Xue Jing-lun, Epigenetics--principles, techniques and practice [M].
Shanghai: Shanghai Science and Technology Press, 2006:61

[21] 4Rl B J% &% B & if £ & SOCS-1 & B W i ftteml [D]. &1 % £
A K A3 T F1%,2007,12(3):269-281
Fu Gang, Risk factors of gastric cancer screening and SOCS-1 Gene
methylation detection [D]. Nanjing Southeast University School of
Public Health, 2007,12(3):269-281

[22] Bovenzi V, Le N L, Cote S, et al. DNA methylation of retinoic acid
receptor beta in breast cancer and possible therapeutic role of
5-aza-2'-deoxycytidine[J]. Anticancer Drugs, 1999,10(3): 471-476

[23] Jost E, Doon, Dahl E, et al. Epigenetic alterations complement muta-
tion of JAK2 tyrosine kinase in patients with BCR/ABL-negative
myeloproliferative disorders[J]. Leukemia, 2007, 21(3): 505-510

[24] Bromberg JF, Wrzeszczynska M H, Devgan G, et al. Stat3 as an onco-
gene[J]. Cell, 1999, 98(3): 295-303

[25] Shida D, Kitayama J, M ori K, et al. Transactivation of epidermal
growth factor receptor is involved in leptin-induced activation of
janus activated kinase 2 and extracellular signal regulated kinase 1/ 2
in human gastric cancer cells[J]. Cancer Res, 2005, 65(20): 9159-9163

[26] Espert L, Dusanter-Fourt I, Chelbi-Alix M K. Negative regulation of
the JAK/STAT: pathway implication in tumorigenesis [J]. Bull Can-
cer, 2005, 92(10): 845-857

[27] Wu S J, Yao M, Chou W C, et al. Clinical implications of SOCS 1
methylation in myelodysplastic syndrome [J]. Br J Haematol, 2006,
135(3): 317-323

[28] Sobti RC, Singh N, Hussain S, et al. Cell Oncol (Dordr). 2011 Dec;34
(6):533-43. doi: 10.1007/s13402-011-0056-2. Epub 2011 Sep 21



