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RNAiT#H. WDR 795 & X Bifi B 22 A 54928 Bt
HE5E B0 1) 38R,

= F IZXE B ¥ % B mE ¥WoORr*
(T2 s 2 B I 56 — B B, il 310003)

WE B RNATF IR K% KB % 4220 5 WDR7949 & &, & FIPCRi%. Western blot.
S B R AT A, Southern blot. MTT. AKX @ K(FCM)4a 7|4 WDR79 siRNABE BT 4% 2 A549
4m /e WDR 79K B Ao & @ 09 KA K-F . shAaBeAesp i 0 4 o L Asm i KE T, wmied KIE
AT, fmfe B B RACR e A= &, KTz A B e B A R T AS49m e e FI4E R . SR A
7, WDR79 siRNABF i 4% 2 A5494m i, 2 & 4 {KWDR79 mRNAZ & & /K-F(P<0.05), 3 *ifo i ¥
Bl 04 45 A KT B R Y (P<0.05), 48038 78 49 7% HAE37 ) (P<0.05), T HJa 15 8 S 6% 4a i, Y
(P<0.05), 428 G, 48 38 % (P<0.05). 4% 7~WDR79 siRNA#) B% B 4% 4 5T 2 2 4 KWDR794
B B & 64 kK, FHA 406 B AR ASA94a e A 4 F HON, it —F AR & T WDR79A R Rt B & &
R oG E BN, FAE I éﬁ BT PRI A R AR T FIESE,

KR AR WDR79; ki ; AS4941 iy

The Inhibitory Effect of WDR79 RNAIi on the Proliferation of
Human Lung Cancer A549 Cells

Yuan Ping, Wang Zhitian, Lt Wang, Pan Hui, Yang Yunhai, Hu Jian*
(First Affiliated Hospital of Zhejiang University, Hangzhou 310003, China)

Abstract WDR79 is a telomerase holoenzyme which is notably enriched in Cajal bodies (CBs), it facili-
tates the recruitment of telomerase to CBs in HeLa cells. We achieved down-regulation of WDR79 expression in
A549 cells by conducting transient WDR79 siRNA transfection. Real-time PCR and Western blot assays were used
to evaluate the mRNA and protein level of WDR79 gene. The telomerase/telomere colocalization was detected by
immunofluorescence double labeling confocal laser scanning microscopy. The telomere length was detected by
Southern blot. The proliferation of cells was analyzed by MTT assay. The cell cycle analysis and apoptosis were
detected by flow cytometry (FCM). The results demonstrated that compared with the control siRNA and untreated
groups, the mRNA and protein level of WDR79 were significantly decreased (P<0.05); The telomerase/telomere
colocalization was abolished (P<0.05); The proliferation ability was inhibited significantly (P<0.05); WDR79 de-
pletion caused decreased S phase cell and led to G, phase cell cycle arrest (P<0.05). The biological effect of A549
cells may significantly inhibited by down-regulation of WDR79, indicating that WDR79 may serve as a potential
candidate for the development of therapeutic target for lung adenocarcinoma.

Key words lung adenocarcinoma; WDR79; telomerase; A549 cells
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BRI PR A S TR S a RS el
I B SE TR 5 — A /N i (non-
small cell lung cancer, NSCLC)Z /! filifes S 40 11185%,
LI Ji g YNSCLCH K 22 $. S bt il % P R 04
TR 2 388 R AR Sy M s (R 2 — ), HG o g
LR ZH 4 WDR79(WD repeat domain 79 protein,
WA FRAE R LR 8 1B WRAPS3) /E:20094F & H1
DR 1= 4 = N = W g VAN o PN S e i
LA Sy AN T 5 4% G 4 15 i A E R Zh g . RFEEDT
ERWDR 79 3 1 HUSR AN 23 5 Wiy i B il 300 6 5% Pl (hu-
man telomerase reverse transcriptase, hTERT)Xf H &
#5717 IIRNAZH 43 (hTERC) I 13 5 s i A0 A Y, (R 2%
g | e SRE AR T, 0t 25 R e IR AL T2, AT AERIEY
SCHL, WDR79HE DR A s i i 240 ML A0 A Jof 73 4 it
WRIE, I HAT a7 e BV AEAE LA™, PRIt
A2 30 1 1 IS 5 YL WDR 79 siRNA Z A 54941 fi, VT
FKWDR79(EASAOAN i b K1 4R5E, ASEER IS WDR793k
AR DT ER R X Ji g 18 5 45 AR 00 2 AT A ) S, oA
STARIGT TR A R R PR A SRR

1 MRIE5AEE
1.1 ZHAE. EERATIRILE

ASA9H i ehy [ BE A BE b i AR A B2 5T
56 40 it P A3 G 2P M . F- 12K 490 il By 7R 5 0 A
GIBCOZ #l; [l M (S EDTA)Y [ A7 M B 5 A= 4 4%
KA W 2 &), WDR79 siRNA L control siRNA I
H Santa CruzZ #]; JEJJ 42000, Y HT & 8 50 e 5
(MTT)~ Trizol# 4 H InvitrogenA #]; DMSOW 5
AmrescoA rl; RIPAZE I H 35 2= KAV AR
FUHT; DNASHCR 5 & W B QIAGEN 2 w5 514 ih
K& EAY) T2 R A 7] (TaKaRa) %5 8; Miscriptidf
Bl PCREVARG G . DNA Maker 5 8 [
Maker) 1) [l TaKaRa 2\ w] 5 Sy 7 g A8 0 128 771 460 08 1
Milipore A ] ; ik 771 £ F Roche 23 H]; 4l i 1=
TR 5 R G R G 2 A R AR EOR
AR A AR A BSA)W T Eil A TAEY T
AR AH

Pip-actint 7R 1 Sigma A 7]; HFLWDRT79HT A
PLhTERTHL 44 A HPUTRE-24T 14 3 ) 1 Abcam A #;
HRPH5 L 1 5T % A BT L HT 4K 2 18 E Cell Signaling
Technology /A 7]; FITCHRC LB S —Pidhflcy3
FRICIIAEHT RS — BRI B Abcam A ]

SEH T I AR AT: 640 964L41 i 1% F7 A (Nun-
clonA 7). CO4M M 15 72 #(Thermo s &) ¥ ¥ i
T B Oy HL(Eppendorf /s ). 3% S22 ' B A X
(BIO-RADA 7). PCRAfi #£ {(BIO-RAD 2 ). {5
B BL(Olympus 2y 7)) 2¢ 6 3 58 48 I 3 B (Carl
ZEISS 2> w]) LA S i xS 4i A (BD A F])

1.2 ZHAEIESFR R AE

AS4940 Jifg 1% 77 TE- 12K F7 3 b, 5 10%)1
A IM3E, 137 °CL 5.0% COL M MLFINE B 1 15 7746
R TR

Y34, BRI N o A4L: TEAEHRZ (wild type,
WT), I JGILIEF-12K; B4: control siRNAF: 4L 4],
TN 5 42000/control siRNA K 44; CZH: WDR79
SIRNAKL YL 20, i A JE i #4£2000/WDR79 siRNAK &5
Yo A0 N2 JL i 1 dEE R 4t (6 LA 1x10°/4L, 96FLH:
6 000/FL) 75 H e Y ik 4 a0 2 T AR IE 40%~50%
T JL i Y G ML F- 12K A B I 5 142000 Fl1siRNA -
BA, S G 30 min/5 F ARG FRILF . 41 fs
e B IRAE I 5 48 ho HE4T 5 90856 .

1.3 Real-time PCRA& & 45240 AS4940 A8 WDR79
mRNA B R IiE

Trizol¥Z: 43 il $& HU 341 Ak BE 1) 40 Ji ¥k B RNA
FE I 52 & FZ (Lhcontrol siRNAZ g 21 A1 %5 (4 40 ity
A N X R, % B Miscriptidd 3 5538 57 &5 vl i
PEHUEBRNA. HU1 pg RNAFEAREAT & R N, 2
Ji H2 LN PE I AE20 WL s B A4 R v kA7 2 o
EPCRAL M. WDR79_1-Ji 51 #): 5-AAC CGT CAG
GAG CCC ACT TA-3'; Fii514): 5-GGA GAC ACC
GCT TGG AAC TA-3'. N Zx(f-actin) L JiF 5| ¥): 5'-
CTC CAT CCT GGC CTC GCT GT-3; Fiif5!4: 5
GCT GTC ACC TTC ACC GTT CC-3'. ¥ ZHh:
95 °C 3 min; 95 °C 30's, 60°C 30 s, 72 °C 30 s, 35/
fEIR; 72 °C 5 min; 4 °CHi R 47. HImage I
i 53 BT 4% 5 K BE AR, T WDR79/-actinfX, % WDR79
FIMRNA &, S 3K
1.4 Western bloth& | & 4% 40 AS494H fEWDR79
ERMFRIE

FH TV TRIPB S W b U 41 w2k, JH 14 1
il DK 40 )R, AR5 I ARIPAZ R, VK 34
fift10~15 min, £ % J5 14 °C. 12 000 r/min & L
5 min, B _EiE . BCAVEM e E AL S S L
FEGE P AL VR A, 2500 A 1, T 8% 1M 40 9 i



1384

LR -

5% (K9 45 I 3647 SDS-PAGE HLVK, 2 5 A
P PVDFE. 5% i Jig W54 5 P41 4% i 5 (FPVDF
JEE, 2 hJa 23 S A HTWDR79 %2 5a B i 44(1:1 000
Fii ) A1 BLB-actindt 74 (1:2 000H: B), 4 °Cid 7.
TBSTH ¥ ¥t 3 ¢ i in AHRP xR IC 1 T % Pt A4
(1:1 000#K), =WWF A3 h, W H /5 HTBSTH W
Vel, EREE B2 AT HECLE L BB RE B,
HFHi A 2 S, FImage JEPE 58T 4545 2K
JEAE, HHWDR79/B-actinf{ R WDR 794 11 [ AH %f
Rk, IS ER 3K

1.5 MTT;AFALHRE A B A F0 X0 22 4% S 40 i 1
JE RE

WDR79 siRNA4]. control siRNAZH 175 [1A549
140 f s L6 000/FLIER T-96FLAR Y, 152 B3N] 1
(24, 48, 72 h), B M ESAN AL, [FINFRCE s
FEWH 25 A FLAVE R I, 254141l ¥ T-37 °C. 5%
COBEFRAA P 43 S5 5 48 S I 1] 2, LIS pL
MTT(5 mg/mL)J54kEEH5 953 h, AR EOHLE L, 57
35 JE I ADMSOW 150 pLZ% 1 F 8537, s ¥ 5
FHBER ASOR I 4% £L490 nmAk 19 WR ¥ 15 DA - 5145
VM. W TR 3K, L3S 1244k 1,
2t 2R . g0 B9 5 R =(SIRNAZH Daoo {8/ 11 2H Do
H)*100%.

WDR79 siRNAZ 4l ffd F1 954 /> 5 e 2 41 g 33 LA
2.0x10%/ LI B B B PP T-24 4L AR, B 20 40 i 132 B 24>
AL, BEE 3] (24, 48, 72 h), BiFE £ &I A] A
Jo BT S PSR
1.6 HERERELNHNESHNNESER,
Rocheif 7| M imh 1< T L

WDR79 siRNAZ . control siIRNAZL 175 [1A549
2 20 35 DL 03/ LE A T 9O6 I, 4 4448 h, Gt
O3 (1)PBSUE3 min; (2)4%%2 58 F IS8 6 [ 1
20 min; (3)PBSYE3 min; (4)PBSYARHGFE 111% Triton
i# 3% 10 min; (5)PBS¥E3 min; (6)/13% BSAW W
P2 /N B (7)— PU(H PThTERTHL A4 1:1 000F1 i Bt
TRF-2F0441:2 000)5 5, 4 °Cid #; (8)PBSYE3 min;
(9) ~PUFITCFEHTHe1:1 000 cy3FEHT il 1:1 000) ik
JEEURIF A1 h; (10)PBSHE3 minm i MPt e G Kt
R, A SO AR TSR . GeitJT ik AT HIZEISS
WO LR £ BB, MR PH AR5 e 9 e IR
SERGHYEE 5 ). BRI M LET, Al
FEANALET (10040 A, 0% BHIEAS 5 1 4h i %

S BT R A B A BHAEAR 5 R B 7 4 b
FHQIAGEN DNA$ HiUia 1) G B B A 355 1 48
FATMAE ARDNA A, 2 8 Rochedi K AT I
FIE W54 7985 . FiHinf I/Rsa 1 1 pL537 °C
ABHEAL2 pglfFEKZIDNA 12 hJ, 17 Southern blot
B 2% A0 Bt IDNAZ L AR v, A F G =5 4 4%
JRIE 1, K e (DN AFE 42 Je e 15 120 °CHbRE
JE HNE20 min, TEAASH P AT AAT . A48 )5 H4
JE ¥ E T Anti-DIG-AP T4 i 25 3% &30 min,
FHAS I 22 o 0007 75 JE B BESS min 5 TN I8 A48, 7R
fE P = IR E S min/5 TR = B XA T
J610 min. 4 2 FU S ) B R HImage VR AFEAT
3BT FE T E R B SR K BE=Y (D) (DYL), Dy
ARG, LGRS M Marker K. 525
M7 EH3IR.
1.7 AR FCM)M NI 40 E HR T4k
WDR79 siRNA%]. control siRNAZ] 17 [1A549
419 ¥ LA 107/ AL R oL . A EDTA
(PR 1 SO ER 2 48 hi) %5 4141 Y, 800 r/min 5L
5 min, FH300 pL PBSYR VLS4, 2 J5 A 700 uL
A BITEK LI, B L RE B 2R E 4370%, 4 °C
WE [ 2 . 800 r/min 05 min. & b3
PBSH W UE21K . &k 40 e T-500 uL 7100 U/mL )
RNase AFIPBSI W, B, 37 °CHFE 30 min. il
2 mg/mL PIZE 4K 50 pg/mL, #EOGHEE 30 min. £
1 h ik 2 U ISR AT AN, S50 7 H A 39K
1.8 SRR (FCM)AENEE 220 Bt E =
WDR79 siRNA4]. control siRNAZHF1%¥ [1A549
491 M LA 10 L8Rl TefLik . AN EDTA
()RR 1 RSB 7 48 i) 35 2L 40 2, 800 t/min (540
5 min, 11300 pL PBSHMUEG A0 M5 8 i
tH . K H Annexin V-PIZH Jo 8 TR IR A7) & Jd ok
4 AR 0 40 I T K, S T B A 3R
1.9 HIEZIT
SIS H R Dimean£S.D.JE K n, ARl 5256 241
Z AN LGIER F B ) 5 22 56, 32 FISPSS 16.04K 4
BTG 20 M7, P<0.05 0 2 A4 5 Y.

2 HR
2.1 WDR79 siRNA &) T SR

RT-PCR&S & 43 #r W %11, WDR79 siRNAZL HI
control siRNAZI WDR79 mRNAKH %} - WT4L 41 i %
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‘Western blot

«* WDR79

RT-PCR

C)

)
< g 05
50.8 g _
= 3.90.4'
< 0.61 8§
N = (0.34
S 04 . 2
N = 202 .
B 0.21 52
g o 201
Z 0l E B 0
1 2 3 i 2 3

A: Western blotflIReal-time PCRISIIIWDR79 siRNAFE 4 A 4941 [ 5 %
21 WDR79%E [T FImRNA 1514 7K T; B: Western blotflIReal-time PCRE:
4% ZHWDR 7911 2 I FIMRNA R IA 7K -0 1: WTZH; 2: control siRNAZ;
3: WDR79 siRNAZ| . *P<0.05, jcontrol siRNAFIWTZLLE4K .

A: expression of WDR79 protein and mRNA detected by Western blot
and RT-PCR; B: expression of WDR79 mRNA and protein in A549 cells
after transfecting with siRNA. 1: WT group; 2: control siRNA group; 3:
WDR?79 siRNA group. *P<0.05 vs control siRNA and WT groups.

E1 ZEM A HWDR79E B FImRNAFRIA K TR
Fig.1 Expression of WDR79 and protein levels in each group

I3 9 4(67.5£0.9)%K1(6.3£1.3)%. WDR79 siRNA T
e FImRNAH B 2 (B 1A), 7+ HWDR79 siRNA
21 FWDR79 mRNA 1R 1A 18 55 P 4Lk B 4L 2 18] (1)
ERA G R X (P<0.05, F1B). Western blot4h
H 5RT-PCRZ; JAH L, WDR79 siRNAH: 4 41 i (1)
WDR79 £ 11 3 35 7K~ B & B IR (811A), WDR79
siRNA#: YL 2H Flcontrol siRNAFE 4L4H " WDR791) &
1 2R IA AP AR T WT L6 2 53 531 oAy (73.643.9)%
H1(7.2+0.8)%, HWDR79 siRNAT I 41 FWDR79%K
A RIA RS WAL A 2 M 2R A A9 R
X (E1B),
2.2 WDR79R 2k 5 X i fi B 5 im AL B9 45 S 1
FRum AL < B B9

WOt 3L 5 WA B B R M 8¢ 45 R WK, A
control sSiRNAFIWTZ AS494 fitd i, iy Fr B Ax 10 42
hTERT (% t0) 75 41 o 55 73 A 70 A% N IR S BB 0 4)
TRF-2(ZLth) 45 & i (6. MZEWDR79 siRNAFE G
S BR) 0 T v s P FR) 23 AT R A B S 5, R 23 2R
SEAERZIE 1, 5k N B ks 25 5 gk (B12A) . 4
Tk A R A 40 M BE ATL3A R A i R TR i r 45

A5 T (0 t0) I 41 g, 45 2R 12k, WDR79 siRNA,
control siRNA%% YL 20 MIWTHL o 47 45 415 5 41 M 1)
EE 293 5 M (22.754.7) % (82.7%2.5)%H1(76.7+7.1)%,
PRS0 B AH LE 2 1) DG B Wk 22 5, 1TTWDR79 siRNA
A5 AN 0T HALAR L, gy bor T A0 i R 1) 465 G B A e
K, I HZE R Givlh 7 = X (P<0.05, [#12C).

Southern blotf il 25 I I 7k, WDR79 siRNA%%
Y21 (1 3R B A (3.120.3) Kb, control siRNAT-;
X A 1) S FEDNAAK 2 24(3.0+0.9) Kb(E2B). £
Gevt otk B e g 2% 2 5 (K12C)

2.3 MTTHFAYH A A % FE % b 4G &% SR 4 R Y
HEEE

MTTHE I 45 R o, & AN 1] 5524, 48, 72 h)
WDR79 siRNA%% % 21 4H fifd (1) 3 5 2 53 73] h81%.
82%HM168%, DaooW J't: {H Wt Ik T~ 3L Ath P4 41 40 Jifw
(P<0.05); Tfiicontrol siRNAFIWTZL 14 A 1) 184 5 %%
FRIMEIEAREL, oG5 22 7(P>0.05, KEI3C). ¥
JH A5 B 308 A R 4 45 A 4 i e 1€ 4t 7R WDR79
SIRNAZFE JL 2 (1) 41 o 2% B I 29D (I3 A) . R4S
56 40 M E 3 AN B AL AR T A B4 o B0 AT e v (WT
ZH, 24 h: 106+7; 48 h: 117+£3; 72 h: 256+£8. Control
siRNAZH, 24 h: 111+8; 48 h: 1214; 72 h: 278+7.
WDR79 siRNAZI, 24 h: 70+3; 48 h: 84+5; 72 h:
8448). WDR79 siRNA%L 4L 20 4 Jitd /5 AH [7] [ A 4
JE ) £ B SR AR T PR AN IR A, = R il R X
(P<0.05, ¥I13B).

MTTEG FNAH A 23 B X b 45 38 157k, WDR79
SIRNA: YL 21 1 40 M AE72 hif) A7 75 R W] 5 Lh24 hfl
48 hfik, A & T"WDR79 siRNA%E 4 A 41 i i 1T Bk
WDR79HEIN, JLRUNFF 41, 1E48~72 h [A] 3%
ik B K, JF HAET2 hdE FF 5 = KT, B WIWDR79
SIRNAL G} T~ AS49 (¥4 il 4 FH A I T] bt IR ALCH
PEIE R o
24 AR EMEE TR
g

SR FH Ot 2 4 AR WU 3 4 4 i 1) A AR 4k, &5
R 7R, WDR79 siRNAZ]. control siRNA#] fil 4
A 35 240 o 2H A G 1) 40 0 LG % 5 931 A (84.541.5) %
(71.5%1.2)%M1(72.51.5)%; SHH 41 e () Eb % 43 51
H9(9.5£0.6)%- (22.3+0.7)% F1(23.6+1.1)%( E14A).
WDR79 siRNAF% 4 241 41 fu /0G4 22, SHAv /b
I H 2 7 40t 27 & L(P<0.05, K4B). 12K



1386 WS -

hTERT TREF-2
L. 1 2
(A) anti-mouse anti-rabbit (B) adder 3 (C) ©
(FITC) (Cy3) 5 0.8
£
25 odf
e £3%
= 2% 0.41
S8 *
=2
58 021
.2
z £ oA
% 1 2 3
:—g 3.5
=1 IS 30.
3 <
= 2.5
2 2.0
o 2
2« 2 1.51
M o
¥ E 101
=7 s
= 0.5
0 E
1 2

Ar POUILE AR BB G & AL A0 M sl B A SR K 45, 20615 5 AR BLEE(hTERT), £00615 50K BL(TRF-2), §i QR EE 15 5; B:
Southern blot# Il WDR79 siRNAFIcontrol siRNAFE 441 4 I fiy s bir 1< FEAR Ak o 12 71 & P9 2 1 IDNAFE A 2: control siRNA4L; 3: WDR79
SIRNAZL; C: s Wi 5 3 b 45 5 22 55 WA FE IADIR ] o L UBIAR 3SR v U BH PR 5 1O FE 28 P34 . 10 WT4L; 2: control siRNAZ]; 3:
WDR79 siRNAZI; #P<0.05, Scontrol siRNAFIWTALLLES; R B A I 2 NTRE=Y(D:)/Y (DL U5t (113 10092560 i LG BE IR 1 B MR 1
control siRNA 41; 2: WDR79 siRNA4.

A: representative hTERT (green) and TRF-2 (red) IF data for telomerase and telomeres in A549 cells transfected with WDR79 siRNA. Arrowhead in-
dicates telomerase/telomere colocalization in A549 cells; B: telomere length detected by Southern blot. 1: DNA sample provided in the kit; 2: control
siRNA; 3: WDR79 siRNA. C: above panel: telomerase/telomere colocalization proportion among cells from each experiment. 1: WT group; 2: control
siRNA group; 3: WDR79 siRNA group. *P<0.05 vs control siRNA group and WT group (n=3). Below panel: telomere length was calculated by the for-
mula: TRF=}(D;)/y (Di/L;). 1: control siRNA group; 2: WDR79 siRNA group.

E2 ZB40A P imh S im R EE R 45 & 15 A im A 1< B B9

Fig.2 Colocalization of telomerase/telomere and telomere length assay

-+« WT
30 = Control siRNA
4 WDR79 siRNA

Number of cells

—
(=

0.8, m WT

= Control siRNA
* B8 WDR79 siRNA

0.6
Q 0.44

0.2

48
Time (h)
A {58 M EEWDRT79 siRNAXS T AS4940 il H4 5 19520 1: WTZH; 2: control siRNAZI; 3: WDR79 siRNAZL; B: 41 il 2 it FIMT T2 K 3
ASAOZNH AR AB DL, b ASA9LI LI K H . *P<0.05, Hjcontrol SIRNAFIWTAL L. F: BE4141 1490 nmibWE 6 fl . *P<0.05, Hcontrol
SIRNARIWTZL L% .

A: effects of WDR79 siRNA on A549 cell density were observed under invert microscope. 1: WT group; 2: control siRNA group; 3: WDR79 siRNA
group. B: number of cells and MTT results. Above panel: cells were counted from three different visual fields from one single treatment; *P<0.05 vs
control siRNA group and WT group (n=3). Below panel: the absorbance at 490 nm of each group. *P<0.05 vs control siRNA group and WT group (n=3).
[E13 WDR79 siRNAZTAS494A A 9 0 54E F
Fig.3 Effects of WDR79 siRNA on A549 cell proliferation
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(A) (©)
1 siRNA
S WT 2] Control SRNA 3" T 0.7% | 4 ot 1.7%
g
g~ Gi:71.34% 2~ G1:70.24% ] et
3 584 2 QL
3 $:23.03% &% S:25.13% C R
go @é' 3 1.5% | 3 ‘ 1.7%
31 =
o T f ) T <
20 40 60 80 100 T B T Bl T
g , 50
a WDR79 siRNA 4 WDRT9 siRNA| 12% | ~
8] Gi: 84.44% ; < 404
= S:9.47% 30
o8 ] 1 2
= 43% | 220
Og =
£ & 104
54 T T T T T O'—-_ﬁ_i_
0 20 40 60 80 100 1 2 3
(B) *
30-
30
ﬂv.)) [}
£ 60- g 204
& a
(5 n
% 404 E .
g =
'«3 &s 104
& 20
0 0
1 2 3 1 2 3

A U A 0 48 T 1 e AR A B: % L R ARG RIS I T 20 . 1: W4 2: control siRNAZ; 3: WDR79 siRNA#L. *P<0.05, 15
control sSIRNAFIWTZLLLER; C: Wil 4 U AK I ASAOM I T- %, 1: WT4L; 2: control siRNAZ; 3: WDR79 siRNAZ.

A: the cell cycle was detected by flow cytometry; B: the ratio of cells in G, and S phases. 1: WT group; 2: control siRNA group; 3: WDR79 siRNA
group. ¥*P<0.05 vs control siRNA group and WT group (n=3); C: the apoptosis rate was detected by fow cytometry. 1: WT group; 2: control siRNA

group; 3: WDR79 siRNA group.

El4 4 B 4 A B B B AR TR
Fig.4 The cell cycle and apoptosis detected by flow cytometry

M 45 5 JR, WDR79 siRNAZH. control siRNA#]
FIWTH A T 98 T2 4R 2 100 40 B 23 1) 2R (5.3+2.3)%.
(3.3£1.0)% 1 (2.3£0.5)%( ¥ 4C). WDR79 siRNA T
PR TP T RS )40 M B AR AE B A e 5 T
M, 2R A G4 L(P>0.05, El4C).

3 itig

Uity R EEGE S | RS AN B kK AL, Bk 4 i & A=
AR R R 2 17, FTRIE R B, 41780%1INSCLC
rh R T S SRR, DRI — R i A S AT
(G BRI H i R, Venteicher®:7E20094
RILT ity R I (1) F A% 0 B 4> WDR 79, WDR79%}
T i o g 11 20 25 5 i B IR AL R A B i o 1) 3 i A
ANTT B R ), WDR 79 bR g 52 A5 R A 7 R ALK
b, ERILRIRIITR L, A gt fk i Br 5 D

PEREER 1455, G B AR/ TRNAMVER PRt
A By BebAT AR P, [N I WDR 7990 AT 35 15 2 ()32 i B
M. BEJE, &A1 R, WDRT79%S T sty b ¥
B VAR %, & AN % i BB 045 5 4% 3, 1 B
TR LRI ke 2 8 22 FHE0 o i,
WDR79BR T 75 2 i i 83 40 M (R R 40 B &5 e
0 iR S S RIS A, IR ARG B R R
bR IE, (R AEA MR AR # A . B H shRNARE
1) 4100 W DR 79 7E 5= 26 Jifygg 41 i 1) 2% )5 /6 % il ik
ERRIARIR AR T X L bR i R T DL BTy
$E7~, WDRT79 W] fig 18k — o B4 () e i i 9 25 0 1)
AT, BB AR BTk, A5l
T8 3o % I YesiRNAYTEBRWDR795E A, A% 1% 5E R 7E
ASA940 i rh 5 IR IA RS, AT 75 4 B /K P4
PR (. o



1388

BRI -

S 2k L], WDR79 siRNABE IS5 L nf B 5
FNHIAS4940 Jifd HWDR79 mRNA K 25 [ 1 £ ik K
U WDR79H [ 33 5 BEf8 98 /> AS4940 i v iy ot
B R £ G, T FLANSI 40 )B4 5E . (R, AT
R T VR FTWDR79 1] i 2% FEAIR AS49 41 i Ak S 1A
%R, A TG IR A i . BT LR, wf
R L5 i A7 88 L5 i A P 485 5 sk 2D BEL ¥ B R DNA B i
AR MMAESIA N 2RSS & 5 DNA, A —
Mo ZE AR % o AT — W04 LR 2 5 84
YL S BEL 5 1 % 00 O P L S AT R A o A
BARNE ) — P W e S ik A, A B B 54
(1) 55 s Rr BN — B 91 5 iR 45 G, 108 s AR B
Ui RiDNA, PLYRAMNT 22 53 34 rh R 1 b K B o
FATHE S RNATH R PR T WDR791) R 15K, 2k
25T WIS T v R TG b £, AR HEAT R
DNA® B SHASZ BIBH A, 5 35041 Hufs B 7ESHAZ iy
()G 31, F0H 4 B rr S 5

S 2k IR R W], Z2WDR79 siRNA T2 J5 1
ASA9YH i AE S Rz 1K FE RN T 2K S 7 1T 5 ) 2 A
O TG BB AR A, IS 4 5 2 T R 4R A o JE
T8 R R SEE0 T VEAN ] o FRATTR H (1% 1 siRNA
eyl BRI T HERNATS LA, (HARS G
B0 A 0 JE DT AL v, DRI ) % F ARk TR 0k
IS 1] AT FR, AN fi A0 40 A A R rh R 2L T BRWDR 79
(PRI o wif b7 A FBE AR A S 8130 g S 36 m Al 1
[, T EEWDR7ERFLLUTER PR A T AT — 8 I3
0240 1 43 28, AT A 5 IR 40 i 3 2R i L 4 2R PR 6l 3 5
HAG50~2000F, A Y R B2 4 i 21— i B2 B2 I
TEpS3ERDEE R IR 1E ] A 45 51 IKDNA# A% | MY,
5 | 0 M O T i G U T Al AR R s R A A |
RIAT o

A ST E AN B 7K TAIE SEDTERWDR79 245 W
3 AU MR ASA9 AN M K4 BE VIR, IS SR RAT 1K
— 2 W k12 P B AR T #5 Y WDR79 siRNA, 6l 75

ASA94H it N 5 22T ER R I WDR 79I 444 K Zeid —
E RS A ARG i s 1 P R A2 A 1 DRI T2 7K F,
T 06E il i SRR AL A T 33— 25 AR I

B Z 3k (References)

1 Herbst RS, Heymach JV, Lippman SM. Lung cancer. New Engl J
Med 2008; 359(13): 1367-80.

2 Zaffaroni N, de Polo D, Villa R, della Porta C, Collini P, Fabbri A,
et al. Differential expression of telomerase activity in neuroendo-
crine lung tumours: Correlation with gene product immunophe-
notyping. J Pathol 2003; 201(1): 127-33.

3 Nakanishi K, Kawai T, Kumaki F, Hirot S, Mukai M, Ikeda E.
Expression of human telomerase RNA component and telomerase
reverse transcriptase mRNA in atypical adenomatous hyperplasia
of the lung. Hum Pathol 2002; 33(7): 697-702.

4 Venteicher AS, Abreu EB, Meng Z, McCann KE, Terns RM,
Veenstra TD, et al. A human telomerase holoenzyme protein
required for Cajal body localization and telomere synthesis. Sci-
ence 2009; 323(5914): 644-8.

5 Mahmoudi S, Henriksson S, Farnebo L, Roberg K, Farnebo M.
WRAPS3 promotes cancer cell survival and is a potential target
for cancer therapy. Cell Death Dis 2011; 2: el14.

6 Bolzan AD. Chromosomal aberrations involving telomeres and
interstitial telomeric sequences. Mutagenesis 2012; 27(1): 1-15.

7 Cui W, Wylie D, Aslam S, Dinnyes A, King T, Wilmut 1, ef al.
Telomerase-immortalized sheep fibroblasts can be reprogrammed
by nuclear transfer to undergo early development. Biol Reprod
2003; 69(1): 15-21.

8 Hiyama K, Hiyama E, Ishioka S, Yamakido M, Inai K, Gazdar
AF, et al. Telomerase activity in small-cell and non-small-cell
lung cancers. J Natl Cancer I 1995; 87(12): 895-902.

9 Mahmoudi S, Henriksson S, Weibrecht I, Smith S, Soderberg O,
Stromblad S, et al. WRAPS53 is essential for Cajal body forma-
tion and for targeting the survival of motor neuron complex to
Cajal bodies. PLoS Biol 2010; 8(11): e1000521.

10 Stern JL, Zyner KG, Pickett HA, Cohen SB, Bryan TM. Telom-
erase recruitment requires both TCAB1 and Cajal bodies inde-
pendently. Mol Cell Biol 2012; 32(13): 2384-95.

11 Cristofari G, Adolf E, Reichenbach P, Sikora K, Terns RM, Terns
MP, et al. Human telomerase RNA accumulation in Cajal bodies
facilitates telomerase recruitment to telomeres and telomere elon-
gation. Mol Cell 2007; 27(6): 882-9.

12 Mitchell JR, Wood E, Collins K. A telomerase component is
defective in the human disease dyskeratosis congenita. Nature
1999; 402(6761): 551-5.



