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Expression of speedy/RINGO cell cycle regulator family member
A in pancreatic carcinoma and its clinical significance
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University of Science and Technology, Wuhan 430014, China)

Abstract Objective: To analyze the expression of speedy/RINGO cell cycle regulator family member A (Spyl) in
pancreatic carcinoma and its clinical significance.
Methods: The Spyl protein expressions in 85 surgical specimens of pancreatic cancer tissue were determined by
immunohistochemical staining. The relations of Spy1 protein expression with the clinicopathologic factors and
postoperative survival of the pancreatic cancer patients were analyzed, and the factors affecting the survival rates
of the patients were also analyzed by statistical methods.
Results: Of the 85 specimens of pancreatic tissue, high Spyl expression was found in S5 cases (64.7%), and low
Spy1 expression was seen in 30 cases (35.3%). The expression of Spy1 protein was significantly associated with the
tumor size, TNM stage and degree of differentiation (all P<0.05). The 1- and 3-year tumor-free survival rate and
overall survival rate in patients with high Spy1 expression were significantly lower than those in patients with low

Spy1 expression (all P<0.05). The high Spyl expression (P=0.023) and lymph node metastasis (P=0.005) were
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independent risk factors for tumor-free survival rate in pancreatic cancer patients, and the high Spy1 expression (P=0.035) and

TNM stage (P=0.037) were independent risk factors for overall survival rate in pancreatic cancer patients.

Conclusion: High expression of Spyl protein is associated with malignant clinicopathologic features and poor

prognosis in pancreatic cancer patients. It can be used as a prognostic indicator for pancreatic cancer patients.

Key words Pancreatic Neoplasms; Cyclins; Prognosis
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Figure 1 Immunohistochemichal staining for Spyl expression in pancreatic cancer tissues (x200)
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Figure 2 The survival curves of pancreatic cancer patients with different Spy1 expression levels
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Table 2 Univariate and multivariate analysis of the risk factors for disease-free survival rates in pancreatic cancer patients
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Table 3 Univariate and multivariate analysis of the risk factors for overall survival rates in pancreatic cancer patients
B2 RR ST Z R

- HR (95% CI) P HR (95% CI ) P
P (5 vs. %) 1.243 (0.912~1.529) 0.447 — —
AR (560 % vs. < 60 %) 2.189 (0.822~3.612) 0.391 — —
g K/ (52 emws. < 2 em ) 1.371 (0.712~1.528 ) 0.881 — —
JiEE AL (ks vs. () 3.154 (0.812~7.471) 0.712 — —
SRR (IR vs. ) 5.458 (1.162~14.01) 0.031 3.221 (0.993-11.512) 0.061
TNM 438 (I+IV vs. 1+11) 4372 (1.019~10.62) 0.041 1.142 (0.833-1.381) 0.037
W% (F vs. TT) 1.271 (0.912~1.527 ) 0.091 — —
MAEEE (F vs. JG) 1.313 (0.892~1.836 ) 0.301 — —
Spyl F&ik (& vs. 1K) 2.581 (1.16~6.421) 0.018 2.422 (1.181-13.172) 0.035
S EEIEAY (fik + Z vs. 3RS 0.958(0.482-1.986) 0.628 — —

it

it

P T R % g LA g AR 2 R e B R B R

© WA )3 i [ & F A F A EFH

TIH203 047 [ i i 4 1y B — R BOPEE iR 2
REJH 20% 1 IR IR I 1835 AE2 Wi ik ] AR U1 B 1)
Ja B, A 15%~20% 1 58 E B2 I AT PR

http://www.zpwz.net



1086 HE

UGS

$28 %

F18 o 5 B 0T g T TR R 1 K A AN AZ AR I R
B, HSAE AR RAN8% Y, R HETAH £ Fh
FBOARYIT MR, (AR AR fE A6~ 124 AT,
SRR 5 IR BB TS R DG 4 AR AR
Xt 48 S I R i IR 9T RN G WS G R

21 i S B R O ( CDKs ) & — 2K
22 FR ) 9 E R G, 7E AN S 240 G Sk R b
HAREZEN, LI kK EZ 3 — 25 51 &E
R E T Spy L& — AN 19 40 i A 1 9 45 4R
F1. PorterZE“% Bl Spy I AT 1 B 20 At J& 409 30 i 4 13
P27 %% 4 Jtd JE I g BEL ¥, BG 3R CDK2 X 2 25 FTH 1Y
TSP, 8 IR PR G /S I e 4 2 A0 i
B o TEANME K A DNASL I, Spyl13RiAKF 3%
FrEr, 38 S CDK2 K R DN A 45 M i £/ 47 4
HAF TGP Spy LFE B 4 7 I A BT i3l Y
Spy 1 AT 38 15 A i ¢ - Jun 22 35 2 v 94 6 1 5 20 0% 8 45
Bl 2 HE £ T 0 B AL AR L AR B PE R A
PEPR R P R EEEIEE . fEMP R R, Spy L fEIE R
Ji J9RE - A L C D 133+ 1) 400 i B A 0 28 v o 4% R B
PERIRY . 7 b B v oy S, Spy 1B iR 2 1
W RA RN, @mRESpyl 5 RS AR
K, TE4Ml R b s Spy 135, 3% 1 i o 3
Ja A0 B B TR kA A A T R R B, Spyl

R IR T A A AU, HR B KCF 5B R I R
BRI AR O, I AT AR D PR AG 45 i i SR TR 1Y
MSr SR E

ABESE K I Spy 1 AE B 98 41 20 b 3R Gk 7 AE
25, HhSpylm&ibh64.7%, Spy KLk L
35.3%, $EREIREEASFSpyl LLE £l N+,
X 5 H At B 2 2k Bl R E — B0 AR ST R B
Spy & 138 5 Mg K/ o TNM 4B A {0 72
JE A5 R I RS B AR A A G, X S R OE 2
BERGHUG AEMIRHE . Spy 1R 2 15 41 1 B
i JBE RS TR AR A R I B A R AR TR A
4, B EMZEZHECox XK L 4] [[] 05 45 B R
Spy 12 52 Wil Jik B g B 8 AR S5 T0UE AN B 119 0 57 e [
HE.

Spy 1 & ¥ M9 A= W) 2= Ui g M ML © A il
Spy 1 —J7 I8 i B4 & CDK2 m g v, 59—
Fif, Spyl HEE4E A P27 m R e, @t
T CDK2 I M P27 R Pk R I8 55 40 B JR 30T, ki
520 40 38 A Y Me Grath ZE P gk — 55 1 i My
Cdk2-Spy 1 Flp27-Cdk2-Spy L 5 4 ¥ (4 & K 235 #) 45
7, Spy 1 it 45 & CDK2 M AR 2 (] 44 52 M i 52 Wi

© WA )3 i [ & F A F A EFH

HiEME, SpylSk/ADJEIE A5G0, SEP27X
CDK-Spyl & AW >E 1 F1 T [, DA 5% i 200 fifd J#)
WA . HRE PO R Spy 1l i 0% ERK A S5l
% BOME U R A2 AR o BV L AR S TR 4 X Ak
I7 25 ) A At B TF T 37

MR ARG AN R T A3 BT 19 R R AR A I IR
L 2 5 Spy 1 £k K P19 L BRMEEST , B = AL
9T . WIEARBITEE R, 456 2 Hi A I I8 e,
Spy | 78 [ B 8 v S 5 8 2 3k 04 T R R A 9 R o
TR R ME AT REALHE . S, Spy L7EBR AR b
1o O B DR AT B RO AL B R AR, AR
T /NRIN A R 42 Bl 2 R A B 3k PR 1R 28 A8 4 5 R
Spy | 76 [ g 8 Hh (9 1 FH AT R 2 41 2F firb Jg 4 it 2
o3 e R 0 R R O A B R A L SR, Spy 1 7E
ik i g 20 R v 1 ELAR Sy T AL IMELAS E— B F 5

Zi b, SpylfEBERREAL &L, HSHW
JE AN RAHIG ., Spy 1 3R iE 0 52 A JBR IR g A8 S
Rk S e s PR 3R

5% CHk

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019[J]. CA
Cancer J Clin, 2019, 69(1):7-34. doi: 10.3322/caac.21551.

[2] B, Pha. TR I PR 58 (0 # s Rl A ). b 3 5 4
BhA=ak, 2019, 28(3):255-259. doi:10.7659/j.issn.1005-6947.
2019.03.001.

Sui YH, Sun B. Hot issues in clinical research of pancreatic
cancer[J]. Chinese Journal of General Surgery 2019, 28(3):255—
259. doi:10.7659/.issn.1005-6947.2019.03.001.

[3] H Ak, 2 Emk. R AMRRA YT R T S RBDIR ], o R
WAMRFR AR, 2018, 27(3):269-283. doi:10.3978/j.issn.1005—
6947.2018.03.002.

Yang YC, Li YX. The surgical treatment of pancreatic cancer:
history and present state[J]. Chinese Journal of General Surgery,
2018, 27(3):269-283. doi:10.3978/j.issn.1005-6947.2018.03.002.

[4] Dinarina A, Perez LH, Davila A, et al. Characterization of a new
family of cyclin-dependent kinase activators[J]. Biochem J, 2005,
386(Pt 2):349-355. doi: 10.1042/BJ20041779.

[5] Karaiskou A, Perez LH, Ferby I, et al. Differential regulation of
Cdc2 and Cdk2 by RINGO and cyclins[J]. J Biol Chem, 2001,
276(38):36028-36034. doi: 10.1074/jbc.M104722200.

[6] Porter LA, Kong-Beltran M, Donoghue DJ. Spyl interacts with
p27Kipl to allow G1/S progression[J]. Mol Biol Cell, 2003,
14(9):3664-3674. doi: 10.1091/mbc.e02—12-0820.

[71 Al Sorkhy M, Ferraiuolo RM, Jalili E, et al. The cyclin-like

http://www.zpwz.net



£ 9K HAKE, % SN EE | ERRET IR RIEARES 1087

protein Spyl/RINGO promotes mammary transformation and is
elevated in human breast cancer[J]. BMC Cancer, 2012, 12:45. doi:
10.1186/1471-2407-12-45.

[8] Ke Q,Jil, Cheng C, et al. Expression and prognostic role of Spyl as
a novel cell cycle protein in hepatocellular carcinoma[J]. Exp Mol
Pathol, 2009, 87(3):167-172. doi: 10.1016/j.yexmp.2009.07.011.

[9] Jin Q, Liu G, Bao L, et al. High Spyl expression predicts poor
prognosis in colorectal cancer[J]. Cancer Manag Res, 2018,
10:2757-2765. doi: 10.2147/CMAR.S169329.

[10

=

Tempero MA, Malafa MP, Al-Hawary M, et al. Pancreatic
Adenocarcinoma, Version 2.2017, NCCN Clinical Practice
Guidelines in Oncology[J]. J Natl Compr Canc Netw, 2017,
15(8):1028-1061. doi: 10.6004/jnccn.2017.0131.

[11

—

Edge SB, Compton CC. The American Joint Committee on Cancer:
the 7th edition of the AJCC cancer staging manual and the future
of TNM[J]. Ann Surg Oncol, 2010, 17(6):1471-1474. doi: 10.1245/
510434-010-0985-4.

[12

—

Rahib L, Smith BD, Aizenberg R, et al. Projecting cancer incidence
and deaths to 2030: the unexpected burden of thyroid, liver,
and pancreas cancers in the United States[J]. Cancer Res, 2014,
74(11):2913-2921. doi: 10.1158/0008-5472.CAN—-14-0155.

[13

=

Camara SN, Yin T, Yang M, et al. High risk factors of pancreatic
carcinomalJ]. J Huazhong Univ Sci Technolog Med Sci, 2016,
36(3):295-304. doi: 10.1007/s11596-016—1583—x.

[14

[l

McWilliams RR, Rabe KG, Olswold C, et al. Risk of malignancy
in first-degree relatives of patients with pancreatic carcinomal[J].
Cancer, 2005, 104(2):388-394. doi: 10.1002/cncr.21166.

[15

=

Jemal A, Siegel R, Xu J, et al. Cancer statistics, 2010[J]. CA Cancer

J Clin, 2010, 60(5):277-300. doi: 10.3322/caac.20073.

[16] Hidalgo M. Pancreatic cancer[J]. N Engl J Med, 2010,
362(17):1605-1617. doi: 10.1056/NEJMra0901557.

[17] Tsujita E, Ikeda Y, Kinjo N, et al. Postoperative Neutrophil-to-
Lymphocyte Ratio as a Predictor of Long-Term Prognosis after
Pancreatectomy for Pancreatic Carcinoma: A Retrospective
Analysis[J]. Am Surg, 2017, 83(6):610-616.

[18] Lim S, Kaldis P. Cdks, cyclins and CKlIs: roles beyond cell cycle

regulation[J]. Development, 2013, 140(15):3079-3093. doi:

© WA )3 i [ & F A F A EFH

[19]

[20]

[21]

[22]

[23]

[24]

[25

[}

[26]

10.1242/dev.091744.

Malumbres M. Cyclin-dependent kinases[J]. Genome Biol, 2014,
15(6):122.

Barnes EA, Porter LA, Lenormand JL, et al. Human Spy1 promotes
survival of mammalian cells following DNA damage[J]. Cancer
Res, 2003, 63(13):3701-3707.

LiuY, Wang Y, Chen Y, et al. Spyl protein mediates phosphorylation
and degradation of SCG10 protein in axonal degeneration[J]. J Biol
Chem, 2016, 291(44):23365. doi: 10.1074/jbc.A114.611574.
Lubanska D, Market-Velker BA, deCarvalho AC, et al. The cyclin-
like protein Spy1 regulates growth and division characteristics of
the CD133+ population in human glioma[J]. Cancer Cell, 2014,
25(1):64-76. doi: 10.1016/j.ccr.2013.12.006.

Lu S, Liu R, Su M, et al. Spyl participates in the proliferation
and apoptosis of epithelial ovarian cancer[J]. J Mol Histol, 2016,
47(1):47-57. doi: 10.1007/s10735-015-9646—z.

Al Sorkhy M, Fifield BA, Myers D, et al. Direct interactions
with both p27 and Cdk2 regulate Spyl-mediated proliferation
in vivo and in vitro[J]. Cell Cycle, 2016, 15(1):128-136. doi:
10.1080/15384101.2015.1121327.

McGrath DA, Fifield BA, Marceau AH, et al. Structural basis of
divergent cyclin-dependent kinase activation by Spyl/RINGO
proteins[J]. EMBO J, 2017, 36(15):2251-2262. doi: 10.15252/
embj.201796905.

Ferraiuvolo RM, Tubman J, Sinha I, et al. The cyclin-like protein,
SPY1, regulates the ERa and ERK1/2 pathways promoting
tamoxifen resistance[J]. Oncotarget, 2017, 8(14):23337-23352. doi:
10.18632/oncotarget.15578.

(ALspit  £0F)

A5 AREEC: ALAKIE, K HOBr, PR, S5 200 A S A A
et B Bl R L[], Hh R AR, 2019, 28(9):1082-
1087. doi:10.7659/j.issn.1005-6947.2019.09.008

Cite this article as: Du QG, Zhang RX, Ye X, et al. Expression of

speedy/RINGO cell cycle regulator family member A in pancreatic

carcinoma and its clinical significance[J]. Chin J Gen Surg, 2019,
28(9):1082-1087. doi:10.7659/j.issn.1005-6947.2019.09.008

http://www.zpwz.net



