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Abstract: Objective To construct pLKO.1-ZNF703 shRNA plasmid for effectively knockdown ZNF703. Methods
The targeting sequences of shRNA were designed on the RNA interference platform (broadinstitute.org) based on the exon
region of human and mouse ZNF703 gene sequences in human and mice. The primers of ZNF703 shRNA were designed and
synthesized according to the sequences of Age I and EcoR I enzyme cleavage sites in pLKO.1. The primes were then annealed.
The pLKO.1 plasmid underwent enzyme digestion and gel purification. T4 DNA ligase was used for ligation, transformation
and plate coating, and the positive colonies underwent PCR identification and sequencing analysis. The plasmid successfully
constructed was packed with the lenti-virus system and transfected to HCT-116 cell lines. The Q-PCR was used to detect
the knockdown efficiency of ZNF703. Results The pLKO.1-ZNF703 shRNA plasmid was successfully constructed, and
the ZNF703 shRNA HCT-116 cell lines was constructed with virus packaging system. The RT-PCR results showed that the
pLKO.1-ZNF703 shRNA plasmid designed and constructed can be used to effectively knock down ZNF703. Conclusion The
pLKO.1-ZNF703 shRNA plasmid that can be used to effectively knock down ZNF703 in human and mouse cell lines has been
successfully constructed.
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FIIENE, % pLKO.1-ZNF703 shRNA ok Ak e 5 % 153

TRC-shRNA Jii %7 (addgene:10878) 4 2 il LA 1E EL#%
YAt Fa E 1k F ik shRNA, BEMTK T RNA T3 (RNA
interfere, RNA1) i F2AE HE#IIE [F mRNA ZKF- 1) R fift
H AT C 282 o 1 A% 0 PR ml (e 3 R
Fak ™, ARSI pLKO.1-ZNF703 shRNA Jik,
A I Bk BRI R i ZNF703 L, ST
ZNF703 B2 E HFT T 2

1 #RFTTE

1.1 Zafedfe £ 23X A

NG5 W 9 40 M B HCT-116 (1) R 25 RF K2k
i Bk 2% B 5 A W i 2 2 B A 5 A 0E S5 e & e it
pLKO.1-puro-TRC 4 3£ F* addgene ( plasmid#10878)
DNA Marker, rTaq fiff (%25 : RR901) 4L T TaKaRa
NHl. T4 ¥4 (EL0013) K2 H: Buffer 43K Thermo
Scientific A ] . # IR YL (A7) (BS354A ) 43K T biosharp
NG
1.2 %7
1.2.1 ZNF703 shRNA MU SERZ IR A Berd il s Al
H RNA +4F £ (broadinstitute.org) %1 ZNF703 fY
shRNA ¥l ] ¢ 51, Jf-#2 4% pLKO.1-TRC cloning vector
Joi AL A8 8 E SR 1 TE I bl AR M R i A R
ZNF703 shRNA F AR 5%, 7 1.5 mL (1) EP 4 P fic
B 50 uLiB kMK Z . 5 uL ZNF703F 5| 414 (20 pmol/
L). 5 uL ZNF703R 5[4 (20 umol/L) . 5 uL 10xNEB
bufferl.1, 35 uL ddH,O, FCEH/K T FASRRH), 155
ZNF703 shRNA BUEFERZAT IR F B
122 pLKO.1-TRC SR SR BT X pLKO.1-
TRC FEfE iRz (ddgene: 10878 ) 4T Age 14l EcoR 1 %
SN, TACAE 1.5 mL B0 L E Age 1 BEVIA
% : 44 pL pLKO.1-TRC Jfi %7 (2.83x10° mg/L ) . 5 pL
NEB Buffer 1.1, 1 uL Age 1/, & T 37 °C/Ki 1 h 5
| h)5, 44247 EcoR 1Y) : 4RE2MA 5.5 pL 0.5 mol/L
NaCl. 1 uL EcoR 1[#, 37 °C/K¥# 1 h; JH 0.8% Biifig
WHEE I 4 2B~ %), B 6 L DL10000 Marker, 50
nL IR 2 43 BN AT &0 4% R Y kL (BS354A,
Biosharp) il 6xloading buffer, J&2) FFE, HLUK, L4b
EIE UG AS R e R, DD BRUBOR XU U 19 1 B (7 026
bp) #HATHE RIS KA, DP214) .
123 . AL 1E 1.5 mL B4 R C R 4 R A
%: 0.5 uL pLKO.1-TRC ) [ Be (7 026 bp). 1.5
uL Oligo A% GE & 7=#)) . 1 uL T4 Buffer, 0.8 uL T4
ligase, 6.2 pL ddH,O, % i B IE I . AR

JIA 100 pL DHSegsz A5 400, 7K L& 15 min, 42
°CK¥E I 90 s, FEPKIA 10 min ;5 fiITA 200 pL LB &
RREFEIAE, 220 r/min, 37 CCHEIRFREFE 1 h;y B0
LETI (4 000 r/min, 3 min) ; B FERI LIRS E
FLBENE AL, 37 °C, B Fid
124 FAFLREPCR Y MU BRECSHE B e
B, A 500 pL &2 % LB 3%, 220 r/min 37 °C
FERHREFE 1 h, 7 PCREESE : 12.5 plrTaq HAHEE . 3
uL BT RS SR BB L 1 uL R3S 19 (hU6-F ). 1
uL Fi5 14 (pLKO.1-shR ), 7.5 L dd H,0; PCR 4444
95°C 2 min, 95°C 10's, 60 °C 30 s, 72 °C 1 min, 30 >
PEIR s FH 2% B bHEE I % , 78 6 pL DNA marker, 25
uL PCR {4 2 Hr 23 Sl Jin AT 2 9 A% R YL BHFN 6xloading
buffer, 5] 1AE, LK, SEAMNEERE R AT

I R TR 7% PCR % PHME Y B 100 pL 2%
T T A TR R AT BRI o Y L | 2
hUGF, )79 T 3751 42 pLKO.1-shR 5[4, [A] ik
AT AT HIARTE (100 uL W : 100 pL 40% H
D, —80 °CHEL

B 10 pL 0725 FE 8 0 RO 100 mL &4
FRERY LB R 3R FE R, 37 °C 220 r/min £ JR o 5 5 0ot
7, FIFHRARTC A 75 2 ok K57 & (DP117) il
JkL, FHF G 22 099 B 61 %€ Fll ZNF703 shRNA HCT-
116 A R
12.5 Ky ZNF703 shRNA HCT-116 i % &
10% iz 1fi3% (FBS, Invitrogen, 10270106) £1 100 U/mL
T % %/ 4 % £ (Invitrogen, 15140122) ¥ DMEM
(Invitrogen, 12800017 ) #5771 , A3 F4H (5% CO,,
37 °C) R 3% HEK293T MIHCT-116 40f. KA i miah
fJ) pLKO.1-ZNF703 shRNA J5i kL F1 18 55 75 £, %5 Jii ki
pSPAX2., pMD2.G — iz F| ] i JiT 44 ( lipofectamine2-
2000, Invitrogen 23 7, 11668) #54% 293T 4Hf, 4 =18
WREE, T BITEREY, 48 hFll 72 hIS ARG R , EA Tk 4 . 12
A 1 B HCT-116 4% 5x10° AMEFE] 10 cm 4L
FRILA, 53R B EE . A AT E R 8 mg/L
BB R SR — N B HCT-116 40 b HEA 7
YL 24 i, T 5 mg/L RGN TE 3B fif 1 3 LA 7
Ve, L 1S RS 4 M T RT-qPCR %578 o
1.2.6 #f RT-qPCR il ZNF703 shRNA HCT-116 [
AR HREET 1 Aok BEORD [ 3 I A R 2R 0 ok P
PERHCT-116 45> BIFR B FLAR R (3%10° 4~/ 4L,
SrEEE 3 ANEE) o R Trizol IE4RHUR RNA:
1xPBS ¥t 2 ¥J&, F 300 pL/fL Trizol (Invitrogen,
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15596-018) Zfiratiffe, Jf &I UL T 1.5 mL
BT A 60 pnLEAfT, 1RA), #EFTZEE,

12 000 r/min, 4 °C &.0[» 20 min; B E3E, FiIALY
FEHEERBN SR, §EEE 10 minf5, 12 000
r/min, 4 °C &.0> 10 min; 3+ L3, H 70% PR 15 PEDT
WEWIR, 1 30 pL DEPC /K DLvE CELRNA) 5
nanodrop X RNA ¥ VM e FE 5, B 1 pg B RNA H
TR 5%, {#i ] SYBR PrimeScript™ RT-PCR 7] £
(RRO66A, Takara /2y F]) XJ b RNA 7 R 5% &
RNA 1 pg, FEHLS1% (Random 6 mers) 1 puL, DTT 1
pL, dNTP mixture 1 pL, 5xXGoldenstarTM Buffer 4 pL,

RNase free ddH,0 #MFFIAFIZ 20 uL; PCRIXE 25 °C,
10 min; 50 °C, 15 min; 85 °C, 5 min, ZJ5#(79¢)
JE L PCR, L # PCR WA Z (20 puL) : 2xTSINGKE®
Master gPCR Mix 10 uL, ROX 1 0.4 uL, RT-PCR {ij 5|
#7 0.8 uL, RT-PCR J551%) 0.8 uL, CDNA 1 pL, RNase
free ddH,O #PFFIAFZ 20 uL; RT-PCRAUSEIE K
95°C, 1 min; 95°C, 10s; 60°C, 10s; 72 °C, 10s (I
EDS0) 5 40 MEFR. BTHBIYFHIUT . ZNF703 Hi
5% 5" -TTGGGCCTAAGCCGGTACCAC-3’; ZNF703
Ja 5% 5" -AGGCTGAAGCTAGTCTCTGTCCA-3" ;

GAPDH |54 5 -CCATGT TTGTGATGGGTGTGAA
CCA-3"; GAPDHJ5 5% 5’ -ACCAGTGGATGCAGG
GATGATGTTC-3"; SL4GIXE 3 NEKE . B PCRZ)Y
M A5 2 B EIEEAEL (CT) A, L GAPDH I N Z: R
27 ZNF703 mRNA AN Feik i, wh4h Rgktr
Giit#Ab B (Student’ s ¢ Ki3R), P<0.05 WEFA ST

2 HER

2.1 ZNF703 shRNA ¥z /57 #93% it

7£ NCBI 48 % 5| H (9 5L A ZNF703 1) DNA J¥
G, A RSB F AN T LU CDS RS, 5
F| FH GFP Web Portal-Home ( broadinstitute.org ) 51 1
i) CRISPpick T-H. 35 [m] i 4 1a] A 355 B ZNF703
shRNA #1751 , 818 LB ShRNA #8551 (1) 45 57
PEFIYIEIROR , SR G B R A EIRCRAS = i
ShRNA 1741 ; AR #iE pLKO.1-TRC cloning vector [1%)
PRAVEZER NN B BT RS PEA 515 31 ZNF703 shRNA [
519 §i514 (F) : 5" -CCGGTATTCGCCATACGC GC
TGTATCTCGAGATACAGCGCGTATGGCGAATATTT
TTG-3"; JG51%(R) : 5 - AATTCAAAAATATTCGCC
ATACGCGCTGTATCTCGAGATACAGCGCGTATGG

CGAATA-3 ; $151Hk B4 T AN FE R, kT
Bk, 1530 DL %09 ZNF703 shRNA XU
TR B LA 1,

A

A.pLKO.1-TCR 44 Ui B 71 ) shRNA 5|1 31755 B
119 ZNF703 shRNA 5|97, HE£EAGHET 2 75 NI ZNF703 Zntth
¥ 1712~1732

B 1 ZNF703 shRNA 2|9 i

2.2 pLKO.1-TRC J #5B3n =0k

% M8 pLKO.1-TRC Jii H7 i) 452 4F 3i B, pLKO.1-
TRC Jii 4 (addgene:10878) ) #4 #: 75 Z i ] EcoR 1
1 Age 1HEATXUFY], 75 &3] Age 1 i Fl EcoR 1l feiik
NaCl ¥ J&E BSR4, FRATR U BRG] 9 77 1%
JeH Age TBEIEATHEY) , W VIIG S P38 0 NaC VR JEE | 7
4T EcoR 1Y), fe/a#E AT RN, pLKO.1-shRNA
JFORL 44 8 901 bp, Age 1 Y1 5 A2 T JFRLAY 56
2 470 ML HER, EcoR 1Y ST BRI 4 345
MEHTRAL , BT 23724 2 A% 1 2k 1875
bp, 73 1 1~8 7 026 bp  (I\Ifit 77 B%) o pLKO.1-TRC Jit
ROEFYIE , 7E 0.8% Br B EE R E T HL K 450 , nlAl
2, AT LAY BT D3] 2 A~ 2547 (1 875 bp Fl1 7 026 bp), X
70 26 bp [ 55t #EA T YIRS I
23 A AL R

FHYIE T pLKO. 1 B 42 (7 026 bp) FliR k75
FI| () ZNF703shRNA WU T A% 11 18 Fr Brid o T4 3%
fiff 14 45 0175 b DHS 0 J&RaZ S 40, VRAR T LB 573 |
SRR A B PRI I8 e R, DL 3.
2.4 Atk EPCRY 3w k%L

R 4f A4 2 5 k7 pLKO.1-ZNF703 shRNA ] ZNF703
shRNA FPAI () I, FU#& T V% PCR #9514 [hU6-F:
5" -GAGGGCCTATTTCCCATGATTCCTTCA-3";
pLKO.1-shR: 5 -TGGATGAATACTGCCATT-3" ( [#]
4A) 1; HIhU6-F flpLKO. 1-shR 5|4%} pLKO.1-ZNF703
shRNA TR HE1551) 342 bp 257, BEHLPRERL 5 ASBHM:
TabE, TRV PCRY I, 1 2% Bl ik e
iR R WA 15 iR TE 342 bp 4b B BHM: 451

(FE 4B), wIAEHEIA 1 5 FEPEFERE R AT 3 H pLKO.1-

ZNF703 shRNA.,
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PG, 4% pLKO.1-ZNF703 shRNA Sk ke dt 5% ¢ 155

B
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ApLKO.1-TRC JFekirf EcoR 1H1 Age VEFHIV S UEH ; B. pLKO.1-TRC Bk EcoR 1H1 Age 1 iU J5 53] 7 026 bp F1 1 875 bp

5%

B 2 pLKO.I-TRCHJ EcoR 1 Fll Age 131

pLKO.1-TCR (7 026 bp) B4 HI ZNF703 shRNA A% FE A%
Wi BEtE e AL RS B R R AT R v e

B3 K kR

2.5 Tadk s AT

W LR BAME 1 5 e TR RO A, SRS, I
PR A TAEY) S wl AT e 45 , A1 hu6e-F il
pLKO.1-shRYER 5 A T 30m 7 (5140 AN 5) .
T FE45 5L 5 7K ZNF703 shRNA #1412 28 i A T
pLKO.1-TRC JFiHi (1) Age 1 1 EcoR TRV i i),

A

MR T pLKO.1-ZNF703 shRNA H4f JFoky .
2.6  #] A pLKO.1-ZNF703 shRNA 4 i 45, M
ZNF703 skt HCT-116 2mfie %
FIFE R AR R 2% pLKO.1-ZNF703 shRNA
FALTORL, JRYLHCT-116 40, PR S5 R Ut
TTif e, F%EE ZNF703 SR HCT-116 UM R, HFIH
RT-q PCR Kl B AR A% . RT-PCR 254 i /1%, pLKO.1-
ZNF703 shRNA = 2H 5 b G 5 2 i {I HCT-116 4 iy
N 65% ZE47 1) ZNF703, 25531, I it Y pLKO.1-
ZNF703 shRNA = 21 i ki 7] LA 350 (R ZNF703,
6,

3 itig

ZNF703 [mi 335 T 45 . il . O 598 55 2
JiiEg dH 2R v, HHEC H AR R 2 ) A= )27 D RE
i A8 T . shRNA (short hairpin RNA ) tHFK K JE %
Je RNA, TE40 b A] LU i HZE A 4589 8 Drosha fiff |
FMEAZ R it 55 0 177 A= /14 RNA (samll interfering
RNA) . /DT RNA T LURR 5 4 25 5 455 mRNA,

B 1 2 3 4 5
DNA marker

i
%00 342 bp
100

A.pLKO.1-ZNF703 shRNA B 7% PCR (5|91 11 A1 PCR =R B K /N (342 bp) 5 B. Bkik 5 4~ BAYE sRedtA T safe PCR SHIE, HL
WKEER TR HA 1A TR (15 50F) Bv% PCRUGIE H BLBAPE 2537 (342 bp), #I25H15E 1 5 #i7& A pLKO.1-ZNF703 shRNA 14 fH

(RS

BE 4 pLKO.I-ZNF703 shRNA 7% % &
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B 5 pLKO.1-ZNF703 shRNA [ Bk 7

1.2
1.0
0.8
0.6

0.4 o

The value of 2 ~24<Y

0.2

0.0
Blank ZNF703 shRNA

B 6 HHEY ZNF703 ShRNA HCT-116 48 & ZNF703 114
FIEIKF- (#%P<0.01)

M  |EE mRNA F R A, 1A 17 e A A PR 7 3R 36
pLKO.1- TRC-shRNA j&— A HER Bl )2 T E
20 i e R B DR R S ShRINA F8 Sy 2 A4 , g 7 g
DI moen n] DU T 4 e 8 2 | IR g FLAZ A M
P RS MR A A0 R o R AR F 5 3 e o oy A
pLKO.1-ZNF703 shRNA JFki , A 3 sl SR IR 41 i
F P ZNF703 JE[H, SHRFGE ZNF703 #E i b i 4
Yr2E i RedT T R

SE Lk
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