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Abstract

Li Yunqiao, Li Shangze, Song Wei, et al. State Key Laboratory of Medical Mo-
Objective To investigate the role of Drosha involved in colorectal tumorgenesis, the AAV — mediated homologous recom-
bination technology was developed to construct a human colorectal cell in which Drosha is completely deleted. Methods The homologous
arms for AAV —targeted deletion of Drosha were amplified by PCR from HCT116 genomic DNA and cloned into the AAV expression vec-
tors, which were packaged into 293T cells to produce the live viruses. HCT116 cells were infected by the viruses and the positive cells were
identified by G418 selection, PCR screening and Western blot. Finally, the neomycin gene in the identified cells was removed by the Cre vi-
rus. Results Drosha —/ — positive cell clones were successfully constructed after G418 selection, PCR screening, Western blot and Cre vi-
rus infection. Conclusion The HCT116 Drosha —/ — cell was successfully established by AAV — mediated deletion technology.

Key words Knock out; Drosha; Homologous recombination; Colorectal cancer

W T 5 B 358 1) B A LA B A% g A DR 3 A B
TR 14 A AR AE T, BRI A A TR R
HFETD IR RS 1 A7, 8 rh B N 3BT L IR A 5
24 A AR O AR SR R AR SE R L T
PRAY I 2 —, B & BB BTz %
T A, AN 5 KO A R

- 21 -

BAETH EEA KRB ISR IE (81372661 ) ; F 5 T 5 58
% £ I AL 4 B B35 H (2060204 )

YE# B AL 100005 [ BR 2 ) 2 g B Ak B2 22 BF 5 0/ bt f FBE
FBEEEA B B T AW E R E R (S R Bk
EHETF) 5430072 RIBRFEMPFAGEMB S T EWF R (FM
kAR

WIREE . FWO5, B 754 ;. wang. linfang@ imicams. ac. cn



J Med Res,Jun 2014 ,Vol. 43 No.6

L, SRR IT 52 W AR TR R A B B
s

Drosha J& — F £ 7E T 40 M A% N 9 RNase I #£ 25
1, 7€ miRNA & plad 72 i 20 85 ) pri - miRNA 9 5
TR, miRNA ARLAT LA G 55 5% 5 1) 35 R 350 3R
BN, 34 AT D 3E o ) 5 R R B R A T i
IRF- 1 2 PRI BR AL N, AT LR 4 40 B 1 3R L3
B A AR A R TR 2 e 1Y K A o R R B
YEF . miRNA 7K % 2l 48 AT BB 2 75 & i 0 1) J 22 1A
" A HRSEIEW Drosha [ 38 ik 7K F 4 2k 48
508 5 FLIRE O S 2 R E R KR S R R
YIRS T 5 4 1 W 98 O B A0 BT 5 0 6 A 3 3
PRI , 7 57. Drosha K B R 5% 09 45 15 1 8 40 i 452 284 X6
W5 % 8 R4S 1 i kA R R vh B9 /R FHBL I B A
T E A o A SE SR F A 20 A DR B AT R
FAR HE S T Rk Drosha i) HCT116 4 g & , A ifF 58
Drosha 745 F 9 % A5 v i ) fig 4 (L 4 R A2 784

mrts R iE

1. B ¥ pTK - loxp — Neo — AAV # K Jii k., pAAV - RC
Jo kLA pHelper 97 # JT0RL Ay K 158 7R 80482 92 06 = AR A7 . PRI
WYIEE  1Taq B 2914 (1 TaKaRa 2 &), USER B Al &5 {4 £ pfu
DNA B4 A NEB 2 7], 293T f1 HCT116 40 % kA
U S AR AE, DMEM A1 IMDM k5 3% 5 fa 4 il v e /5 11 g
W9 A 3¢ [ Hyclone v 7], Fugene # 4e i [l Roche 2], #T
HFHE ZE (G418) M H GIBCO A H) . Drosha Hii{kly H Sigma
2] WS TsG  .GAPDH St/ TG M [ dbut vh A2 4 B
AEHARABRAHE

2. BARFY AR Drosha (43 X 241 5 31 15 B 33T 5 % 5
Y, AT R 22 A R IR 519, T2 514 , CRE 514 L 25
RWFsl . slWEEWMT: A8 L5 .5 - GG-
GAAAGUGCTTGCCTTGGTCTAGATGC - 3'; 2 T 8] 4.5
- GGAGACAUTCATTATGCTAATCCTCCTTCTTCCAGA - 3'; 45
WS 4.5 — GGTCCCAUCTATCGGACTGCCATTGTTCAG
-3 BT WEBI 4.5 - GGCATAGUTCACAAGAACATGGG-
TAGCATC - 3'; CRE L i%7514):5" - GAGCCACAGACAGAAT-
GTCG -3';CRE F 51 4:5 - GCAGAAGAGCATGTCAGACG
33k BI85 - GGCTGGTGTCTCTGTCCTGT - 3/
T U BI 9 :5 - AAGAGCCACCATTCTGCCTA - 3'; 3 % £
FE B4 :5" - TCTGGATTCATCGACTGTGG — 3" ; 37 % 2
FFWEsI % :5 - GTTGTGCCCAGTCATAGCCG - 3, % PCR
PR 5 8% W 5 knock out Z{& pTK — loxp — Neo — AAV i
RLAH 7 5 ) 1 T S0 A O % A R B 4 BB L

3. f R KOOAR B e HT 1 R, FE 6em H5 3% NI B2 B
293T 4 Jifd , 73 40 i %% B 3% 60% ~70% , %49 16 ~ 18h, #4755 YL,
#% 2ug FTHE KL 2png pAAV — RC 1 2 g pHelper [Tk 5 12l

.22 .

Fugene B Yu i 57 % UL 1 BIR AW & )5 ¥ 20 = Fh A
293T 4L P85 3R L AP R R 4R 5) . B F 37°C 1Y &b e 3% 37
FE % 3R 60 ~ 72h J5 B UCSE 293T 40, Jin 500ml PBS i
B ovolex B ERRA G, XEETHRAS 37C KB E I3 ~
4 0B DB R F - 80°C R AT .

4.9 BE R K AN ML B L < 4 HCT116 40 f% % 24 fLAR N
i g%, FF 24h J5 A0 M0l 60% ~80% , BX 50l 9% 2 1A 24
fLbzrh . 48h J5 F RS L AN MG, BRERE RR 2 4 ~ 6 41~ 96 LA
ORI & A 0.5mg/ml G418 [IF 17597 ,10 ~ 15 R 1E
9 R T Pk o B T AN M K SR ST DA 96 FL AR B AT
96 FLAL P, TG G418 7335 3% 2 ~ 3 KJF , BU> it 41 Jifg 48 B
FRA ., LAk B, PCR G 36 BH Pk 52 B, 0 L35 B8 = 24
FLAR P k823 55, U EAT N — 0 ik

5. Cre 35 83 18 4 S BR B 55 3 B0 ME A i B 07 2 < 8 LA L (4 BRI
PEA N RRFD F 24 FLA N, B 24h J5 i 55 B I, 40 i 2% R N
1 60% ~80% . A 10l Cre 555 ,24h J5 WELHE % (4 58 5%
BIRT) o FH MG it 9 AL ) 51 600 ~ 1000 A~ 41 g I 7 ¥ 4 & 3 4>
96 FLAR I, FIIE W 5 R KL 15 95 10 ~ 14 K, Pk 28 ol 4 i JF
TR 25 96 FLAR P, B /b £ 40 0 45 OIS [X 20 DNA 1 S B4l
i PCR J7 v i 36 m Ty 2% B B0k b i A9 PH P T B o R Ay
PR S 7 O PRV 1 4 R 5 S A, — 1 FH & G418 I 3% 75 Bk %
I, — I HIEF R, 10 X5, &M &H G418 k5
BRI AMIEAET R LR T HE R, Ew
3 37 5L 5 5% (0 4 B B S BRSOk

6. Western blot: £ 3 B # FT 40 f5 , BL— /N 43 fe 4 PCR 46
E BH 1 0 20 M B B S 8 1, FH 10% SDS — PAGE Hi Uk 43 55 2R
FiF J5, % ED % PVDF JE, L) TBST (TBS 2% #h i + 1%
Tween20) [T & (1 5% B Jg 9734 2 T BT 1h 1: 1000 i B S dit
Drosha $iu {4, 1: 4000 #; % /N B HiT GAPDH 4714k ,4°C 7 75 i % -
TBST Pk J& LA 1: 10000 F 8% 1 1L 2450 6 19 1gG A/ BLY
IgG Z IR KR 1h, FE R GRS 1L 2475 & 6 3 .

& £

LR R SRR 2 IAE s A
TUESI Ve EL X 51, LA LRSI AR R i
SIVE R ECAT 5149, LSS R A R A, 38 i PCR 4™
34 I DR B () 22 AT TR U 4T SR )Y 51 . ] USER
fiti s pTK — loxp — Neo — AAV Z 44 J5i kL 5 [6] Y58 )7 %71
AT E IR - WAL KR IAFF . 23 W% PCR %
S BEE LI 56 0F 1 A IS A A R AR A A ) . KA
U0 knock out ik 5 pAAV — RC  pHelper i fi7 3t
B3 293T 4l ,48h J5 LIRS B o

2. 55— AR EPATHE  fh T A oA G €8 4 ] 95 o 2
SR HYER Y , 3% {45 Drosha 3 R 78 Y 4 7 SU5E -
YIAYE UL e AT R S AT, B — kAT
[F] Y5 5 2 2= bk — 25 4% I Y Drosha & [H , ¥ b — 44k
Y5 A IR HCTL16 J5 |, Bhask 5 e f /D 1 41 g 2



BEoEpse il 2014 4R 6 A 5543 % 45 6 M)

WBCHE TR A, DA 06 b 30 5 1 00 080 2 28 0 1 1 30 5 |
xF AT H B9 HE A R U5 22 8 PCR O, L0t e 31 8 4>
Drosha 243 8k 2 VR 40 Jifd ) BH P s B, 25 SR AN 81 1 f 7w
(F7 HERRIE I BIPE 25 2R ) o 2801 0k 1 30 51 9 5 007 &
ESU S R/ WO X SRS E SN GRSy = g RCR i3
920 B4 DA P 3 4 7 A AR ROIR A R 1) B A e e
IR —29TH,

uuuuuu

44444

1 PCR ¥ iE0FiEE —RITHMA % MAMTIE

3. MRS PUME L R Z2 B - LB PRk i A BH A e
el 2 24 fLH, 28 Cre fig 5 B Jo PRIk 6 1> Lo B,
Wb 5 20 i S O N 20/ D9 B, L CRE 1 R i 5
Y& 24T PCR i, 45 R AN 1ET 2 Frows, i BLR /N 22
S B P A5 L Y 20 1 O 25 BR A B PR e B K A
BB BEAE 5 B 2 BP0y, — 13 FI R 3£ 4T GAL8 i 2L
Bk, 53— 3 /5 o 20 Mo B AT w5 i AR AF . 8 ~ 10 K
Jei o WIS BEE 20 1 58 B 28 G418 2% 3E 56 UE 7 52 Ky Bl 3
B G418 HLEARIC A ITHEBH PN &

B2 H—®PCRBFEEZHRTERRY
FRi2 45 2 B9 PR 1 40 i e BE

4.5 TR BE N ITHE I OR S — R Rk AT R R A A
—X QAR L — AR R S — R R R B
A, D A5 B Y 92 Drosha +/ — ZR 3 R4 i
A BIRG RE A% 1 20 G PR AR, 2B X A B R
RAMI AT T 55 — 2R Qe AR 3T HE . I Z AT AL 36 1

TR EEFRUCTTRL LA L0 E B 19 HCT 116 2% 4 R 2% M 2
J,7E 96 fLAR NI & A G418 Ay BE IR ILIE 97 10 ~ 15
K, Jepk vk th 96 A~ 5 7 [ 240 i I H 5% 7% 22 37 96
FLAR Y, 30 B 40 i i O TR 21 4 O BE AR, ) CRE
b TSI Y AT PCR GEE . Ani&l 3 Fros , 7E B A%
28 S 2 A B rp (S HE BRI 5 4
FTHL A O R , e 2 TPt 1 1 ST R B4 S ke

1

FLT B T BT L P:D: snm B

3

- - - .- - e .-

3 PCR ¥R E ZHRITHAEHAMETE

5.8 TR YU RE A B R LA b3 H A BH 1
vERE A EAT Cre Jig 5E Y, 7 2 96 fLAR N 457 10
K, PRI 8 A~ PR 50 R I K 20 M 45 4 Py, — i T T
GAIB Wi ik, o5 — My 9" RIE . AT LR T XK
G418 HLERRIC HY Drosha 4 & 2 A& HCT116 41 fifd .

6. Western blot %5 TiE : 5 PR # 5% A9 e ¢ B B9 2 il
A A FRIL, I it Western blot 52567
FIKP b 25 E Je AT RE A 0L . 45 SR &1 4 B
7N, HCT116 B A= U 40 Jifd ( Drosha + / + ) 1E % 3¢ 15 Dro-
sha A, 245 52 141 fY ( Drosha + / = ) 383k Drosha
AR A B 2 D W A R — 2 2l G B 2K 4K 4 L ( Drro-
sha =/ — ) AN K IK Drosha H [, DL ESCH R K
A E D T Drosha -/ — HCT116 4il gtk .

Drosha

++ +/—- +/- —/-

- — Drosha

S S A R | G :PDH

B 4 Western blot I iiF ¥T %0 fH 14 40 ff1 52 fE

Wi
/I B PR R B B A A S R D BE IR S 1 °F- 5, 7
.23 .



J Med Res,Jun 2014 ,Vol. 43 No.6

NP sl P B 57 DR R YT DL S DR ) BE F
g8 LM T E K BTk . SRS Bh i R R R AR L
N 2SR 448 i [) J  2 23 A0 B o) T A 4 e 35 A I
ARB R T AR S2 SR F A A 20 R DR R 5 B R
J2 38 A [7] 5 F 4 A 5 1 i DR T R R R A AU A e R
rhORE ) B R PR R ek R A A R DA B
AR 5 DR G B R Ol A, DA T $t g ik R TR 9
FA R, KRB B B, NGE SR E , P40 3L 4T 8 F
PEZE R IR T 1% , H AT 0 BH P 40 i 58 B 205 A2
A DL I S S g0 B R, S it — 25 B 5F Drosha 7£ 4%
L v R AR AL T R S

H mirH 0y U0 8K — i 2 38 i siRNA (shRNA
S5B3RS R KT PR AR N RS
5 DR B AR AR G, RNAT AT el A 6 B L3S
AR A, AT, T RNAI S 940 i
TR HAnE ORIk, iR TR S50 0 25
o RNAL b 1] RE 1 A0 #0500, DA T 52 1 52 36 285 2R
A RNAG 238 2o 20 B 5% e 58 B0, 2 — A~ B s 7 )2
IS7 , A LU 5 DR i R B R A A R R IR
F AR U A I PR K P58 4 BHLE B 098 A R A, IF B
PR B 53 i ) A LA S — A T 1 40 L R T LU %
Ik 3 A% 40 T B A A B2, X & RNAG 45 R i 6
kg

S T U 1 B U N1 R S 5 NI N B
WIS T Fi % Drosha [¥) HCT116 %5 B W ja 40
MuAE AL, S 5% Drosha J& [N 78 45 B i 98 vh i) 1) e 24
TR

S % Uk

1 Markowitz SD, Bertagnolli MM. Molecular origins of cancer: Molecu-
lar basis of colorectal cancer[ J]. N Engl J Med, 2009, 361,2449 —
2460

2 Bray JA,Center F,Ferlay MM et al. Global cancer statistics[ J]. CA

Cancer J Clin, 61(2) :69 -90

Knuckles P, Vogt MA, Lugert S, et al. Drosha regulates neurogenesis
by controlling neurogenin 2 expression independent of microRNAs
[J]. Nature Neuroscience, 2012, 15:962 - 969

Linsen SE, de Wit E, Janssens G, et al. Limitations and possibilities
of small RNA digital gene expression profiling[ J]. Nature Methods,
2009, 6:474 -476

Vaksman O, Hetland TE, Trope CG,et al. Argonaute, Dicer, and
Drosha are up — regulated along tumor progression in serous ovarian
Human Pathology ,2012, 43:2062 - 2069

Khoshnaw SM, Rakha EA, Abdel — Fatah T, et al. The microRNA

carcinomal J].

maturation regulator Drosha is an independent predictor of outcome in
breast cancer patients[ J]. Breast Cancer Research and Treatment,
2013, 137:139 - 153

Callegari E, Elamin BK, Sabbioni S, et al. Role of microRNAs in
hepatocellular carcinoma: a clinical perspective [ J].

Therapy,2013, 6:1167 - 1178

Onco Targets

Liu PQ, Chan EM, Cost GJ, et al. Generation of a triple — gene
knockout mammalian cell line using engineered zinc — finger nucleases
[J]. Biotechnology Bioengineering,2010, 106:97 - 105
Huang Z, Li S, Song W, et al. Lysine — specific demethylase 1
(LSD1/KDMIA) contributes to colorectal tumorigenesis via activation
of the Wnt/B - catenin pathway by down - regulating dickkopf -1
(DKK1)[J]. PLoS One,2013, 8:€70077
Kaelin WG. Use and abuse of RNAi to study mammalian gene func-
tion[ J]. Science,2012, 337,421 - 422
Chang K, Marran K, Valentine A, et al. RNAi in cultured mammali-
an cells using synthetic siRNAs[J]. Cold Spring Harb Protoc,2012,
9:957 -961
Braun CJ, Hemann MT. Unraveling tumor suppressor networks with in
vivo RNAi[ J]. Cell Stem Cell, 2013, 12:639 - 641
Fan L, Kadura I, Krebs LE, et al. Improving the efficiency of CHO
cell line generation using glutamine synthetase gene knockout cells
[J]. Biotechnology Bioengineering,2012,109:1007 - 1015
Kim YK, Wee G, Park J, et al. TALEN - based knockout library for
human microRNAs[ J]. Nature Structural Molecular Biology, 2013,
20:1458 - 1464
(HcHs H91:2013 - 12 - 13)
(f& 1 H 91 :2014 -01 -07)

DC_.OC_.5C_.O5C_ .5 . O .5 .5 .5 .5 .95 .95 .5 .5 .5 .5 .5 .5 .95 .95 .95 .95 .5 .5

(EEAIREATZ)ERAZERHLERENES

(B2 WP 5E 20 05) FAl E 208 I R A 1 A B2 AR 5, 5 4% A 2 B il (B 2 W 58 20 380 I i < http -/ www. yx-
yizz. en, G BTS00 R GE G AR FH M OCAR BUR AT 8edi . & LT 010 ~ 52328679 (LEL SR ) o

.24 .

(EFHREXE)HEH



	YXYJ1406 21.pdf
	YXYJ1406 22.pdf
	YXYJ1406 23.pdf
	YXYJ1406 24.pdf

