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Abstract

Background and Aims: The family of coiled-coil domain-containing (CCDC) protein is of great biological
significance, and its member CCDC34 is found to be overexpressed in various cancers and involved in tumor

angiogenesis. However, its expression and function in gastrointestinal stromal tumors (GIST) have not been
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reported yet. This study was conducted to examine the CCDC34 expression and its relationship with angiogenesis
in GIST.

Methods: The CCDC34 expressions and the microvascular density (MVD) counts (labeled with CD34)
in 84 specimens of GIST tissues and 30 specimens of normal gastrointestinal mucosal tissue were detected
by immunohistochemical staining. The relationship between CCDC34 expression and clinicopathologic
teatures of GIST patients as well as the MVD count were analyzed. Human GIST cells were transfected with
CCDC34 overexpression vectors or CCDC34 interference vectors to establish CCDC34 overexpression and
CCDC34 interference GIST882 cells through lentiviral transfection technique. Sixty nude mice were equally
randomized into 3 groups, and were subcutaneously injected with untreated GIST882 cells (model group),
CCDC34 overexpression GIST882 cells (overexpression group) and CCDC34 interference GIST882 cells
(interference group) to create the tumor xenograft models. All nude mice were sacrificed 3 week later, the MVD
counts and the protein expressions of PI3K, p-Akt, and VEGF-C in the tumor xenografts were determined by
immunohistochemical staining and Western blot analysis, respectively.

Results: The positive expression rate of CCDC34 in GIST tissue was significantly higher than that in normal
gastrointestinal mucosal tissue (90.16% vs. 27.5%, x’=10.295, P=0.001). The CCDC34 expression was irrelevant
to the sex age and tumor site (all P>0.0S), but was significantly related to tumor risk grade, tumor size, tumor
cell mitotic and local invasion, necrosis and metastasis (all P<0.05); CCDC34 protein expression was positively
correlated with MVD count (r=0.695, P<0.001). Compared with the model group, the MVD count and protein
expressions of PI3K, p-Akt and VEGF-C in the xenograft tissues from overexpression group were significantly
increased, while significant opposite changes in above parameters were observed in the xenograft tissues from
interference group (all P<0.05).

Conclusion: The CCDC34 expression is increased in GIST, and CCDC34 overexpression can promote
angiogenesis, and thereby enable GIST progression. The mechanism may be associated with activation of the
PI3K/Akt signaling pathway. So, this pathway may become a new target for the treatment of GIST.
Gastrointestinal Stromal Tumors; Coiled-Coil Domain-Containing 34; Neovascularization, Pathologic

CLC number: R735

B i e R (GIST) ERE T B miE iz
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containing 34, CCDC34 ) 7 145130 W 5 A1 R ]
R FRKGHWEEE P ER LR, BN
NY-REN-41, #4E373 M@K, 7 T11lpld. 1§
ik b, ARTBFSE LB, CCDC34TERE ", &
g R VRN R O A 2 R b 2k
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Z % (microvessel density, MVD) W=, JF7E
Ta7 968 BB R0 - 4553 L6 G IST Il 45 A= W i 4 i B2 #L
W, A ERIGITGIST, 4RAEFIE S 2K 40 .

1 #RE57TE
1.1 FRZAKIR

W HE20184E 1 H—20194E2 J 3% B s Bl 242 4
BB GISTA L br AR 8441, HBHLIEIR45~79%

http://www.zpwz.net



4

XK, % CCDC34 A2 B it 8| BUg Pk ik RO 5 i A RBK & 451

EH(55.25+7.21) % Mg T HasH),
INB206, 2 EH RSB K B A8 B Al 4L gy
CL P o = o DRI U7 I 9 1 D L A T R
RS 5 324 AR A0 (IR I Ak iE RE Bl 4B
EHERS ) 5 31014 IRBE, 340158 (4008 I 5%
M5, HHE#sE, kEEEmam ) ;5 Mg
KA 0.4~25 cmo J5 BEH3O M IE # H 18 25 B
HAERX IR, T BREER46~78%, 1
(54.16+5.12) %,
1.2 ZIewr#t

CCDC34 peDNARE F LA (R H M R
HpLVX-IRES-Hyg) . CCDC34 T # &4k (R
pRNAT-u6. 2854 ), HX R A9 60 2% R 2 ¢k 7 M
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1.3.3 MVD #t4 Il S X GOk A8 T 850k HI 58
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JEBE N BE I 3 AN A R B X, SRR
200 fE ALY FIFEOROM A o FE 5T . bk
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opti-MEM T iR, FEIRF E 20 min J5, KW EIR
G ZEBIMA293T AMlrh. 2 T 24, 48 hik
2 IR, R TransLv'™ Lentivirus qPCR
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1.6 Western blot 321§
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B 1 S&EHALKN CCDC34 Fik

A: B EBIEEIEAZ (x100) 5 B: GISTAHZ ( x100) 5 C: 1E%#
2 (x200) ;5 D: GIST 412 ( x200)
Figure 1

Immunohistochemical staining for CCDC34 expression
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1

R

2.1 GISTHLAMEE
Fixk
GRE ALY (0 B 7R, CCDC347EGISTAHL R
FHPE kK (86.90%, 73/84) Ml B & TIEW B W
EREHAR (16.67%, 5/30) ( x°=98.175,
P=0.001) (K1) .

BI7ERIRHL CCDC34

ELZBEE-DIL

A: Normal gastrointestinal mucosal tissue (x100); B: GIST tissue

(x100); C: Normal gastrointestinal mucosal tissue (x200); D: GIST tissue (x200)

2.2 CCDCB34 XRix5 GIST & G KBB4 R
KEKE
CCDC343RIB 5 MAEMER . AR IR AL
MYEFAET O (BP>0.05) , i 5 M M &
Wr HE 2 2. M RE R/ b O A i A% o3 G R R R
RIE . IILFEE R A % (H1P<0.05) (1) .
2.3 GIST AL HH CCDC34 5 MVDit##I4H
K
Spearmanﬂ‘ﬁi‘éﬁﬁﬂéfﬁ, CCDC34%FE3k
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E5MVD I 52 B 80 A X% (r=0.695,
P<0.001) (K2) .
2.4 HEPRKMER

o x4 L, CCDC34 T4 GISTS82
MM CCDC34MH IR IKLK T B (P<0.05) .
CCDC34id RIAHGISTE824ICCDC34%E 1 £ ik
KB T (P<0.05) o CCDC34AYEE A RIALE
ISR oW R N 7 DO R R I BV SO B R E s R e
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*& 1 CCDC34 Kir5 GIST BEIGKREFHENRE 1 (%) ]
Table 1 Relations of CCDC34 expression with the clinicopathologic characteristics of the GIST patients [ (%)]

CCDC34 FEHFEIE CCDC34 FHFIk
% 2 P % 2 P
25 n Bt mE X sH n Bt mE X
ezl b 5458
B 35 31 (8857) 4(11.43) 0411 0531 = 33 25(75.76) 8 (24.24)
4 49 42 (8571) 7 (14.29) ) : rh 25 24 (95.83) 1(4.17) 23111 0.000
RS ) 5% 15 14 (92.31) 1(7.69) o :
=60 38 34(89.47) 4 (10.53) A 11 10 (9091) 1(9.09)
<60 46 39 (84.78) 7 (15.21) 0-707-0.400 Jei Al
iR RN Cem) H 32 31 (96.88) 1(3.13)
<5 26 25(96.15) 1(3.85) 992 0.003 J 52 42(80.77) 10 (19.23) 13.0750.000
=5 58 48 (82.76) 10 (17.24) ) U e
Jffga A, el 34 32 (94.12) 2(588)
H 48 41 (85.42) 7 (14.58) Jc 50 41 (78.05) 9 (21.95) 106310001
N7 20 18 (90.00) 2 (10.00) 1414 0767 794
ZEEH 8 7 (87.50) 1 (12.50) el 31 30 (96.77) 1(323) 13,075 0,000
B8RS 8 7 (87.50) 1 (1250) J 53 43 (81.13) 10 (18.67) ’ ’
#45r344: (/S0HPF)
<5 45 36 (80.00) 9 (20.00)
=5 39 37 (94.87) 2(5.13) 10.2860.001
40+ 15+
[T 1 1)
wi  veee
i %] 104
) » y #
g 207 Hit 1 2
= 8]
S S 54
10+ ¢ “'
O T C 1
MVD $a CCDC34 #ik 0 40
A MVD ¥ B

El2 CCDC34 Fix5 MVDItHHKIXFE  A: 1 GIST 4141 CCDC34 £k 5 MVD IHEUE U K B: GIST HZU
CCDC34 5 MVD HECZ I A AR SR AL
Figure 2 Relationship between CCDC34 expression and MVD count A: Scatter plot of CCDC34 expression levels and MVD counts in
GIST tissues; B: Scatter plot of correlation between CCDC34 expression and MVD count in GIST tissues

1.5
P<0.05

B
<

) 1.0
"

Kuni P<0.05
" g 5 - T T
X\\% N 'BA‘ Y X))(’%)& % )S%é/ f&‘}b‘%\ é 0
7% Ak 5@3’5@ cO > ‘,ﬁz S
-
o D 00

Va{s i X’@(’iw g {gzﬁi g
C

o adadalal

3 Western blot #& i3
Figure 3 Transfection efficiency detected by Western blot analysis
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PLCD34brI0 /Y 0 i 4 #F 47 MV D i Bl
SR, ARER, SR EMMVDIT
(18.52+3.26) tb%, CCDC345d FikH B

4 fl‘ Y 3 .  1 : A ol
4 KLAFIEEE MVD &N ( x200)

CCDC34 interference group

2.6 FAEABHEBAEALAF PIBK, p-Akt, VEGF-C
Ri&
SERA L, CCDC345t ik 4 Hi

A
AR A4 ¥ e %ﬂﬁ
A N AL

PI3K A— - )
-
X

A BERI4]; B: CCDC34 i 3R&ik41; C: CCDC34 44l

Figure 4 Detection of MVD counts in the tumor xenografts of each group

BB MVDITE (29.56 +2.49 ) B W8
(t=11.63, P<0.01) ; CCDC34 T4 # BB
JAMVDIHE (6.21 +1.52) R (t=14.64,
P<0.01) (K4) .

A: Model group; B: CCDC34 overexpression group; C:

AP PIZK, p-Akt, VEGF-CHH B 1 fn (¥
P<0.05) ; CCDC34THAMMERE AL HPIZK,
p-Akt. VEGF-CHIBFEAL (¥P<0.05) (K5)

W AR
1 CCDC34 ikl
W CCDC34 T4

P<0.05P<0.05 P<0.05P<0.05
L

P<0.05 P<0.05

i

—

E5 SEBEMALRT PIBK, p-Akt, VEGF-C RiLLLH
Figure S Comparison of expressions of PI3K, p-Akt and VEGF-C in tumor tissues of each group

3 i i

L2 (coiled-coil ) & —Fh7E /& 1
YE ORI ALY . W EEF S R
YT EE, ATy 2, SR SRR, 2
Yy 15 b R Rl A1 BEIEVOIR B, AR IR A A
ST R R S B . R AR A £ B R oh
S RL, SMEARNGTS, ZREMEEEY
M, R iR 15 28 A0 RS L R I PR A 1 e
FEIRIT WU BT Y . CCDC34 2% iy 18 e 45 44
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W, (CCDC) FIGEHFI A Z —, 58 A XMW
FEEFRGSIEND Y, CcCDC34 I PR = L ferE
15 e s h IR R, SRR, CCDC347E B s
Fik B, ESEHREN R sgRNARLCCDC34
AT LA ) I IO i A L F 3G BE RN GE RS, O 2 A g
JAARFEEG /MBI BE . BL4h, CCDC3411 Ik i
2 A AR S M I kR A e A AR KT A A IR
0¥ ( esophageal squamous cell carcinoma,
ESCC) 1, CCDC34EHFRILKTFSESCCHL
H R LS55 FITNM 20 B E AH G, HCCDC34
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