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SPIDR significantly suppressed in tissues of small cell lung cancer promotes
NCI-H446 cells proliferation by reducing serum dependence
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[Abstract] Objective: The present study was aimed to explore the role and distinctive mechanism of SPIDR, the key regulatory pro-
tein of homologous recombination pathway, in progression of small cell lung cancer (SCLC). Methods: 60 SCLC specimens and 44
normal lung tissues were collected from the patients undergoing tumor resection and bronchoscopic puncture in Shanghai Pulmonary
Hospital Affiliated to Tongji University from January 2013 to January 2015. The expression of SPIDR in clinical samples and NCI-
H446 (SCLC cell line) and MRC-5 (normal cell line) were assayed by Real-time PCR. The role of SP/DR in SCLC was investigated in
vivo and in vitro by the expression of SPIDR were artificially modified in NCI-H446. Results: Smoking was significantly associated
with the occurrence of SCLC (P<0.01). The expression of SPIDR mRNA in SCLC tissues was lower than that of normal lung tissues (P
<0.01), and the SPIDR transcriptional and translational levels of NCI-H446 cells were also lower than that of MRC-5. Although there is
no significant changes of cell growth rate and susceptibility to cisplatin and etoposide in the NCI-H446 cells overexpressing SPIDR.
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However, the volume of xenograft tumors of overexpressed SPIDR group decreased by 58.99% (P<0.01) and 61.84% (P<0.01) than
that of the original NCI-H446 cells and the NCI-H446 cells transfected with vector (pMSCV) and the average tumor mass decreased by
61.70% (P<0.01) and 70.25% (P<0.01) respectively. When the fetal bovine serum content in the medium was reduced to 3%, the
growth rate of NCI-H446 cells overexpressing SPIDR was 22.33% (P<0.01) and 20.24% (P<0.05) lower than that of the original NCI-

H446 cells and control group, the similar results were obtained from the 1% serum concentration experiment as well. Conclusion: The

expression of SPIDR, the key regulatory protein in the DNA double strand break homologous recombination repair pathway, was signif-

icantly suppressed in SCLC tissues, which markedly accelerated the growth of NCI-H446 cells in vivo and reduced the reliance of NCI-

H446 cells to the serum. The detailed mechanism is worthy of further investigation.

[Key words] small cell lung cancer(SCLC); NCI-H446 cell; homologous recombination repair; SPIDR; serum susceptibility
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Tab.1 Comparison of clinical data between

the 2 groups of people(n)

Normal group  SCLC group

Variable
(N=44) (N=60)
Gender 0.4676
Male 35 51
Female 9 9
Ages(t/a) 0.0617
<60 25 23
>60 19 37
TNM stage
I-Ila - 1
1Ib-Illa - 15
1b-IV - 44
History of smoking <0.001
Smoker 12 40
Non-smoker 32 20

1.2 mfatk. s fe £ 2K A

N /IS 2 fit 5 40 i ik NCT-H446 i R} B 41 g
FE SR, N VR T Bl £ 4 48 il A% MRC-5 CIE ¥ 48 D
Plat-A 4 iy (% 4« AR Mtk AR S B0 - A7 . 4~5 1
W% HEE BALB/c(nu/nu) #R BRUW B i 13K 5e S 56 5
AR T A IR 2 16~18 g, LI AR 7=
TSR A SIS A0 SPE BERE RS, s S is:
28 1A I R A SIS Sh AR B D e kv (AR B AL
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75 :TACVCA2016094) . #4173 RNAStore . /.
RNA #2HZ . FastQuant cDNA & — 55 & ik 7l & &
B 3 SRR DO &0 B b R R AR A
a5 2F i 1 E 26 [ Gibeo 24 & , qRT-PCR A %1%
A& H 5 [E Biomake A 7] , H1640. MEM 15 77 2 11
H 3% [ Hyclone; PVDF fi (0.45 um) 1 H 36 [E Milli-
pore 227 , RIPA 24 . GADPH Fi 4 \ECL B BUR )t
A EI H iR A F], SPIDR Hiik Il H 7% [E Ab-
cam 2 F) , 41 e #% YL K A Hieff Trans™ fiig 7 A& % 4 ik
A G H g 25 A A\, Matrigel 18 H 32 B B 7 A
), HAh AR AR H Sigma-Aldrich A 7] .
13 miakk

NCI-H446 41 Jg % A 7 10% J& 4 if 3% 1 RP-
MI1640 15723 T 37°C L 5%CO, - WL RN & 1) 2 it £ 5%
FERRE IR . AN PRARAR VR A7 S A 2 I g v b AT
#AE.
1.4 qRT-PCR #4822 4% A A= 2m J #k SPIDR mRNA
F kKR

K S RNA $2 B 7 & H2 B SCLC I PR A A A
RNA, B AR AR #0) Soud kA7 . Wi R A
FastQuant cDNA £ — 8 & il iak 771 0l % S 3 AT,
RNA fff H & 9 1 pgo K H 2xSYBR Green qPCR
Master Mix FC i 20 pl [ 5 SAKR R EAT 52596, HAF 1%
YL HEAT . SPIDR % qRT-PCR 5| 3 i Primer 3
PR3l 12 T E AR S 7 AR S AR B LR 2.
qRT-PCR F2 7> A T A8 ¥ : 95 °C . 3 min; i 34 : 48 14
95 °C.30 s,iE K 60 °C~20 s, JEfH 72 °C.20 s, 3 40
MR e AT EE &R . WS RN
GADPH , 5 K 15 FHA i B8R ) 22 7 VA . 5K
WKEF 3N

%2 RT-PCR3|4I575
Tab. 2 Sequences of qRT-PCR primers

Gene Primer sequence
SPIDR F 5'-CAGCCTGGACTCTGCAACAC-3'
R 5'-CCAATCTCCCGTTGCCACAC-3'
GADPH F 5-TCCTGCACCACCAACTGCTT-3'
R 5-GGGGCCATCCACAGTCTTCT-3'
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O RERF
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T JE % PV, AE VKK 25 A TR 200 mAV H L | 90
min, 5%BSA ZiRE 412 h 5,4 CHi SPIDR —#i

(1:1 000) 1 GADPH #T & (1: 1 0000 , % & it % ,
TBST ¥EJE 3 ¥k, £ 7% 5 minHRP F512 1 S/t 7 il —
Pr(1:2000), EIRIEFH 2 h, TBST ¥ fiF 3 9%, 5% 10
min, 5 55 2 IR 6. 8 Gelpro32 #4347 € & 7>
Bro SLHEE IR
1.6 #J3% SPIDR it % 3k # 4k

H4E SPIDR(NCBIF:K 1D : 23514) P HI BAEAL %
AW ) A s K SR IR (P9 it N Bam HIL Eco RI i)
£ 50D G % SPIDR Fv BtAfi A pMSCV-puro £ 44 , £l
FP SR e Ja AT IS AR . A NER
JoRRE B B ) i B R, IR S A TS ek
1.7 4 FomA R4 min ) i A58 & A mintk

K A Platinum-A 3% %% 5% 955 B8 00 2% 40 il R 4T
NCI-H446 2 i %% 4% , B AR # A #5256 1 B 34T
K Fl Hieff Trans™ [ J5i 74 4% BR % YL 771 /7 1) % 4 Plat-
inum-A 4fiJffl pMSCV 7 J5t KL A pMSCV-SPIDR J5it ¥ %%
2.5 ng, HARHERAE L SLI0 Uil kAT . RIS B R AILG
i 18 R 2N 1.0 pg/ml, 1A J5 BN 0.5 pg/ml 1E & K
F% o £ qRT-PCR Al Western blotting S 35 36 iiF fffi A
SPIDR i 15KV 4 R F T Ja 8L 505
1.8 MTT ik4 M NCI-H446 2m it 38 58 7& 1

Y AT U5 2 5 O 2% 1O AN/ AL 5 3l 4 S 36 e 3t
T2 A I, 40 B3 2 AR NCI-H446 21, 25 3%
1A pMSCV 41 F pMSCV-SPIDR 41 , 4% [f8 5 5 I []  Ifi.
T TR A3 B0 (1% 3% F1 5% ) Je 2300k B 4k 42 85 37, R
FH MTT V546 91 NCI-H446 40 35 1 . 245 W) B s2 56
HRHE S8 45 AT 5 ICs00 SRERF A 31K,
1.9 R AT 5 3o 45 M) NCI-H446 2m itk 14 38 78 4%

INER 34, AL S R 55 R NCI-H446 41 i 5
51 & 50% Matrigel ) PBS 22 1h i 2 0%, B2 1 93 5t
2x 100N/ BR o e 1 A JE T ah I SR AR AR, &3 d
&1, K 7=0.5xab* A it SR AR (a fl b 4
BRI KA DE) o 27 d 5 A BB /N B, B 4 5
1.10 %its it

% H] SPSS 25.0 #1 GraphPad Prism 5.0 48 i1 %% 7>
BT 3R HEAT A B I 48 1 43 b AAE B, BdE DL as
Fon, WA ) BL R ¢ K 06 %2 A A) B R A R
R & 7 2 43 1, LA P<0.05 5 P<0.01 &/~ 2 55 4t

2 # B

21 ARMEEZFSCLCHEAAEAR X
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EE 451 75 35 66.7% (P<0.01) ; SCLC i 1 # % (ITIb-
IV) Lk SCLC 51 £ 35 (1-ITTa) AR K% 551 31.25% (P<
0.05) , & B M0 5 SCLC I & A6 A7 78 I 3 FH o 1% o
W3,

3 MIAES SCLCHIEX ST (n)
Tab. 3 Correlation analysis between smoking history and
development of SCLC (n)

Variable Smoker Non-smoker P
Condition <0.001
Normal 12 32
SCLC 40 20
TNM stage 0.0232"
I-ITa 0 1
[Ib-I1Ia 7 8
Ib-1V 33 11

*[-I1Ia vs IIIb-IV

2.2 SCLC %8 %%# & ¥ SPIDR mRNA # % & B % 1K
FIEHAMALR

qPCR il &5 5 (] 1) 27, SCLC 41 21 (1) SPIDR
mRNA A %f ik & B B AR T 1F % il 44 21 (13,76 +
12.11 vs 20.90+11.47,P<0.01) .
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Fig.1 Expression of SPIDR mRNA in SCLC tissue samples

2.3 AJENG R 4 4 fm B 4k MRC-5 F SPIDR mRNA
Fo ik & &K K-F 9 2% F SCLC NCI-H446 2 fie
qRT-PCR #6545 5 (& 2A) & 75, 41 Jifd MRC-5 Fh
SPIDR mRNA FZ325 7K~ B I 1 41 g NCI-H446 (6.30+
1.83 vs 2.28+0.37,P<0.05). Western blotting & il
([ 2B) &7k , MRC-5 41 it SPIDR & [ AH X 14 & I {2
75T NCI-H446 41 1 (0.66+0.14 vs 0.26£0.07 , P<0.05)
2.4 % % pMSCV-SPIDR /& NCI-H446 %@ fi2. SPIDR
mRNA F=& & & X K-FAZRF
e et 3Rk SPIDR 3 /4(pMSCV-SPIDR) . ¥ £ {4
(PMSCV) A Jii 4 NCI-H446 2 il J5 , qRT-PCR A%l 2 5

(E3A) 7R, pMSCV-SPIDR H4H 11 SPIDR mRNA %
KT B S 7 T JEL A NCI-H446 41 R pMSCV 41 (4.17+
0.15 vs 2.29+0.38.2.33+0.34, P<0.01 ). Western blotting
K45 5 (& 3B) &7 , pMSCV-SPIDR 441111 SPIDR
BAFRIEACT BT EIENCI-H446 2L pMSCV 41(0.59+
0.23 vs 0.26£0.07.0.39+0.16, P<0.01) .
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%
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E S 2.8 06
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8 & g g 04
8 22 r S
ZI w5 02
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MRC-5 NCI-H446 MRC-5 NCI-H446

"P<0.05

2 MRC-5#1NCI-H446 415 SPIDR mRNA (A)F0
FEABIRIEKTFELLER
Fig.2 Comparison of SPIDR mRNA(A) and protein(B) ex-
pression levels between MRC-5 and NCI-H446 cell lines

2.5 it & ik SPIDR 3+ NCI-H446 % it 3% 78 A= 4k 57 25
PR Rk

KGR M FC I 25 DNA 3475 25 43 ) Ab B
J5 4 NCI-H446 \NCI-H446 pMSCV /% NCI-H446 pM-
SCV-SPIDR ZH 41 it 48 h, MTT =AM 45 SR (K 4, % 4)
7% , NCI-H446 pMSCV-SPIDR % 5 H446 pMSCV
1 | JE 4R NCI-H446 41 A 25 1 I 4R A AR HE A 1 1Cs
T3 2 7 (P>0.05) , R Wi ik SPIDR A .34 T2
NCI-H446 4H BT R T T 55 DNA 1547 25 701
U
2.6 F AL F AT L& K SPIDR 3t NCI-H446
RAARIN G IERE /) 9 R % vk

Ji 4f NCI-H446 \NCI-H446 pMSCV 2 NCI-H446
pMSCV-SPIDR 40 fill % 7E & 10% i 4= ML 3 1 5 &K
RPMI 1% 7% 7 55 97 , MTS J2: 4600 45 52 (- 5) BoR
& 15 NCI-H446 41 il 7 ) SPIDR Fik /KA 835 24
ARG F7 HA46 41 HI3E TR RE /1 (P>0.05)

2.7 it &L SPIDR £ % %1% NCI-H446 2m etk A 38 54
1)

& 1 R S 00 A I 25 SR 2R, 28 9 R NCI-H446
pMSCV-SPIDR 4 (1) 98 14 #1 55 J5 4 H446 2H F1 NCI-
H446 pMSCV 146 H I B 2 2 57 (P<0.05; BI 6A)
%527 K NCI-H446 pMSCV-SPIDR ZH #44E 98 - 2 4
4399 Eb J5 4f NCI-H446 21 5 25 3 4R 41 45 /)N 58.99% Al
61.84% (] P<0.01; B 6A) . %527 K, it ik SPIDR
] H446 pMSCV-SPIDR #1 J% 14 Jii & B & {k T H446
A H446 pMSCV ZH[(144.0+49.2) vs (376.0+£62.5)
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Fig.3 Expression level of SPIDR mRNA(A) and protein (B) in NCI-H446 cell line after transfection of pMSCV-SPIDR
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2
R
% 40
8
20
0

1 2 4 8 16
Cisplatin [c,/(umol-L")]

B
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S &= NCI-H446 pMSCV-SPIDR
=
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17}
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A: Cisplatin treatment of different NCI-H446 cell lines; B: Etoposide treatment of different NCI-H446 cell lines
4 T 3RIXSPIDR 3+ NCI-H446 20 B R 25 ) SRk M A #2010
Fig.4 Effect of over-expression of SPIDR on drug sensitivity in NCI-H446 cell lines

F4 JRIANCI-H446 Fid FiX SPIDR ) NCI-H446 4RARIFEH
FKIEAE AY ICs {E [co/(umol - L))

Tab. 4 ICsof cisplatin and etoposide for NCI-H446 cell line

and SPIDR over-expressing NCI-H446 cell line[cs/(umol - L™)]

1Cso
Cell line
Cisplatin Etoposide
NCI-H446 5.86+0.57 3.86+0.36
NCI-H446 pMSCV 7.41£0.68 3.40+0.31
NCI-H446 pMSCV-SPIDR 5.16+0.55 2.94+0.30

2.8 fEAkdn F 3SR ik P i & K SPIDR VA i iR EAR
#1 75 %7 NCI-H446 m .38 74

MTS ¥ far il 45 2R 27, 24 35 32 W b I 28 i3
R AE 5% UL B, &4 A0 B B e R LB E R R
(P>0.05, K] 7A); IR 4 I iF & & 7E 3% B, NCI-
H446 pMSCV-SPIDR #H #H X} NCI-H446 pMSCV 4
HINCI-H446 H 1£ 5 5 R BE 7 0l BE AR T 20.24%

1 22.33% (P<0.05 B}, P<0.01; X 7B) ; Jit 2 ifiL 35 7€
1% I}, NCI-H446 pMSCV-SPIDR 4. %5 H: Aih i 4H. 2
5 K40 M & 43 0 BRI T 20.39% Fl 27.53% (P<0.05
8¢ P<0.01; i 7C).

1.5¢
@0 NCI-H446
3 NCI-H446 pMSCV
10 = NCI-H446 pMSCV-SPIDR [

Cell proliferation (D)
o
wn

= 3 5
Time (¢/d)
5 FEEHEEFE &S SPIDR 7K FE3F NCI-H446 HAASN
T AE D HIR N

Fig.5 Effect of SPIDR expression level on NCI-H446 cells

proliferation in the normal culture system
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A : Tumor growth curve of volume; B: The average tumor mass of each group by the end of experiment
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Fig.6 Effect of SPIDR expression level on NCI-H446 cell proliferation in vivo
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Fig. 7 Over-expression of SPIDR affects NCI-H446 cell proliferation in a serum concentration-dependent

manner in the lower serum culture system
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