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i ] CRISPR/Cas9 3t P%i 2 ¢ 0 HEK293 4ilitl & TSC1
JL DR AE Ft B R UL 19 S 30 %6 o

I S, & M, BibE, NERE (KRR R ERIG RSB, U 710032)

WE: BY A ARENERBED LT LR/ mAENER e LEH A5 M%L%&E (clustered regularly interspaced
short palindromic repeat/CRISPR-associated protein, CRISPR/Cas9 ) & B % %% % 4t /2 HEK293 28 & ¥ %+ TSC1 A H A
Bk, AT AR RBATEL . Hik  ARSE TSCI K H 89 5 7] 33t sgRNA, H sgRNA S % 2] 24K lentil CRISPRV2 L,
FE S E S B Smie, sHRATM AL, WA Z MR8 1lentiCRISPRV2-sgTSC1 i #:4% 4 £ HEK293
e, RSB EHAT IR, Pk Rtk AT PCR %7, SIREH £ —a9 20 ik A Western blot %552 TSC1 A B
oy Fik, G5R RI#HE lentiCRISPRV2-sgTSC1-1/2 T 42, FFA B4 TRt TCS1 A B 6952 &30, Western
blot &R 2 AP L TSCI &k, £Z5if /A CRISPR/Cas9 A %um P ¥ TSC1 AW kw2 miotk, HB45khi
BT AR,

SE4IR . LA ] B [0 SC A F 51 (CRISPR)/CRISPR AHIEHE T 9 (Cas9) 3 Z5 T PEREILAE ; SEPH ml ;
ST R 1 SR
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Abstract: Objective To establish TSC1 gene knockout stable strain in human embryonic kidney cells (HEK293) cell line
by CRISPR/Cas9 Gene editing system and identify its knockout efficiency. Methods According to TSC1 genes sequence,
designed two pairs of sgRNAs and clone them into vector lentilCRISPRv2. The ligation products were transformed into Stbl3
competent cells, coated plates, select monoclonal colony bacteria to sequencing. Co-transfect the correct recombinant plasmid
into HEK293, add puromycin to sifting through the cells with resistance, the surviving cells were planked for pick monoclonal
cells by PCR identification. Choose the cells with single band and measure the knockout effect by Western blotting. Results
The recombinant plasmids lentiCRISPRV2-sgTSC1-1/2 were successfully constructed and completed the cleavage specificity
in TSC1. Western Blot assay showed the there was no TSC1 express in HEK293 cells. Conclusion The TSCI1 gene knockout
stable cell line in HEK293 was correctly structured and lay the foundation for the future studies.
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TSC1 FERN T YLtk 9934, 405 23 MMNE T,
kAR mRNA £ 8.6kb, JE45 T PERIILAE ( tuberous
sclerosis, TSC ) Y FEHEOHILA . TSC J&—Fh 5L
M ek b 2 Rgumtepan Y, AR T 25
BAHL, nT BING . HER . LR B AL
VISR 5 e, Sk o0 ai 48 £ 28 45 L
PR “TSC =BRAE™ B, TSCI i [ g fih 4 A4y 93 75
[ (hamartin ) 1 TSC2 3 [ 4 % 1) & 4% 25 Bk 85
(tuberin) #: [[A] ¥ W & & & TSCI/TSC2,

A AL 34 ER R R HEEE 1 ( mammalian
target of rapamycin, mTOR ) {553}, 2§ TSC1 &Y
TSC2 KL kA5, FE TSCI/TSC2 E 414K TfE
S, P mTOR {553l % A HIAEHI
SR RN 5 B TR A DA s AR £ B

A W AR 1) o e ] SC T A2 81 /RS R AR T
B 2 [l SC H &2 1 AH OC 2 H (clustered regularly
interspaced short palindromic repeat / CRISPR-
associated protein, CRISPR/Cas) 4t e 4l [ [ A
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13 B4 e TR A T8 A0 V5 5 £ ) IO G ) AR AP A e
BAEAIL ] o 24 AR W R 4K DNA Fr Bk
FI 40P CRISPR ¥4 rh, 41 B A1 FH AH W ) CRISPR
RNAs(crRNAs) e 4 5 [f] 55 51 i B, DB it
N BR ) S B AR T RE o 5K P A G T 2 1 35 PR
#5 T H CRISPR/Cas9 R4t ¥, % A4 £ 5 i sk
5 RNA (single guide RNA, sgRNA), Cas9 #% IR [if
A 8] By 51 4B 3 3 ¥ (protospacer adjacent motif,
PAM) # i, BI7E PAM JF 4151 5 F, sgRNA 7
e E B R B, P52 IANR 2SS, [
PAM J7 91138005 Cas9 #% IR B, i 2 5¢ X DNA [#)
BT TSR R BRI RE, 120 ik DL H AR
PSR, PR A S A 1 A L PR g
T H. Hik, FATUFIH CRISPR/Cas9 F:[H 4k 7
4 AE HEK293 4 g b f TSC1 KR gEA TR, M
SHISE TSC1 FEH B A 24 D BE 4 e S
1 #MREFAE
1.1 @i kR AR 40 HEK293 41l & (A
TR EEREER) .
12 M E B X A lentiCRISPRV2 25 # i ki (4%
ST EARAE ); sgRNA(ZE T8 80)s BRI 40
fitf BsmB I, 5% Pk &5 02 f . T4 2 R & H B 3
(ThermoFish Scientific ) ; DNA & [a] i i 7] & .
FER AR BGAR & (T AEY ) ; DMEM £ 375t
(Hyclone ) ; Opti-MEM JSIMLIEHE 77 %L . JR4F 15
(GIBCO) ; ##it TSC1 Hitik . Pt B -tubulin $T
A& ( Cell Signaling Technology ) , HRP Ik 1L £t
Pt (Jackson Immuno Research ) .
1.3 7k
1.3.1 &3 A S [ TSC1 3 [ 1) sgRNA:
7£ NCBI 1 4% %] TSC1 (%) % K )5 51| ( Gene ID:
7248 ) , RAE TSC1 WFHEH ¥, {#HH CRISPR (¥
sgRNA 7F £ 5 71 W ¥ http: //crispr.mit.edu/, & HL
S {E & (score>95) H i H /A () 7 1), I i 43 B 445
KRS — 37 uhIE SLaE (20N) , PRI IE
XEERAI N 57 -GACC-G-20N-3" 5 J2 XEEF5 N
5’ -AAAC-(Q20N [ B AR5 )-C-3" & Rl 255843
TAMY EAL TR BE W 1, WITHAY sg-TSCI-1 fii T
6 FHMNBT i, sg-TSCI1-2 T 6 SHMNE T Fiif,
PALRBIEHYIE], TSC1 LY 6 541 5 bk
FEARIIGE
1.3.2 #4738 20 Jii k7 lentil CRISPRv2-sgTSC1:
A RYET HA R TSC1 REZH Rt 118 2k ,
T AUE sgRNA . HFR i #E A V1T BsmB 1 X} 25 3%
A lentiCRISPRv2 #EATHEY), KB U1 7 1) i 47 Bl
HERBERS FL K, X H A R Bedb AT Yl R, K [T
) BsmBI T L5 3R XU sgRNA HEAT 4%, K

TR R A StbI3 Bz S rh, U H PRCR
SURE R A TP REG IR, 15 BRI MU R LR I

1 &R B
Ell7E2S J751 (50 =3 )
sg-TSC1-1F CACCGTACTGTACAATGCCGATCC
sg-TSCI-1R AAACGGATCGGCATTGTACAGTAC
sg-TSC1-2F CACCGCTCGTACTGAATTCGGCAA
sg-TSCI-2R AAACTTGCCGAATTCAGTACGAGC

TSC1-sglup—Conf F AAGCAGCTCCTTTTGTTTTCATCC

TSC1-sg2down—Conf R CTAACTTCTGCCCTCCTCTTCAGC
1.3.3 iR 550y . ¥ HEK293 40P 115
FRINL, 440 % 5 29 70% BF, 8 e TG I 5 8% 5%
e PTG XTRRZFEYY 4 g lentil CRISPRV2 %5
AR, S8 20 44 ¢ lentil CRISPRv2-sgTSCI1-1 Fil
lentilCRISPRv2-sgTSC1-2 4% 2 p g
1.3.4 MEMEZMERE. Y5 48h M THRIT
A Tpg/ml B FE R, B2 RiFfT— IR, 7
RIG ¥ O BE 0 40 MO AL IS s, PBS VEVE =ik, il
PR, BT 15em BRI, T Bk
LT R AT
1.3.5 PCR % & TSC1 % (A i Br: 8% 3% 5~7 K
J5, PRI T AN T 48 FLARAK SRS 3R, B
T TCS1 PR A 15 A D0 B 467 A5 1 b Ui A T i 45 —
AN 51 ) TSC1-sglup-Conf F 1 TSC1-sg2down-
Conf R(# 1), PCR =¥ i Bt K/NETHSIHZ
] A A L 25 (1 218bp ) V8 2= 9 Y1 #3755 ) %) B 5
#(832bp) Z 2 (386bp) BF (K1), #IHHE R
sgTSC1 XU EI Sy, WekE 48 FLRAEAFLH—2F 11
YR, RECEPIZHHETT PCR S8, 59— P 4i o 4k
ES S N

TSC1-sglup TSC1-sg2down
-Conf-R

-Conf-F
I sg-TSC1-1 sg-TSC1-2 |

832bp
PR, ——

1218bp
A

F
x

TSC1-sglup TSC1-sg2down
-Conf-F -Conf-R

S

1218-832=386bp
B

A: VIEIRT B: MIVIEIHE R Kimla
B 1 PCRETFEFEREE
1.3.6  Western blot % & TSC1 i [ fil B 2 . ik
I PCR FHME M ZE BT R R %, OB i it 17
Western blot % 52 . WCHE FF DU 20 B A7 24, B0
BB HEAT T ot LR R B - R D9 s T e e L vk
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(SDS-PAGE ) . #Efi UK 528 )5, H PVDF Ji&
HEATREED, B 5 28 Ml vERE S I B —$i: IR
Pk anti-TSC1 FINZPHi/A anti- B -tubulin, K HE
TRIFE 0 2h 5 B,

2 #R

2.1 EZAJ 4 lentilCRISPRV2-sgTSC1 #9 #4932 Pk HL
PSRRI T4 lentil CRISPRV2-sgTSC1-1 il lentil CRIS-
PRv2-sgTSCI1-2 34 TARIHEATINT, D 25 50 L
P2, A% H Y sgTSC1 1143 5 B 28 IE A A 24k,
UERHFHF TSC1 3 A mBi 1 W A~ T4 oA ) o

40 S0 60 70 8
A GACGAAACACCG TACTGTACAATGCCGATCCGT TTTAGAGCT2

A:sg-TSCI1-1 B: sg-TSC1-2

2 HBN sgTSCl BIMF &R
2.2 PCR %% lentilCRISPRvV2-sgTSC1 % 24 %k % 5f
*F TSC1 A B 347 A 2l X 48 fLAR i 85
B4 M HE T PCR S50, DARE YL ik i il TR 45 4t i
JUT B DRI A R P R, 2 2 R A A BT ko TR
g5 R 2F6 A1 4C8 PIFLANML I EE 386bp Y IEHH 5%
i (WLE3) o HARA R —, ToHAR/NY et
B0 %5 TSCI DR A 2

TSC1 KO sgTSC1-1/2(386bp)

B 3 IRAEHEER kiGN B e R AR B
BIFSHI DNA FE&
2.3 Western blot % & HEK?293 45 iz TSC1 & B 3k

P& Western blot i 5% 45 2% i 7R 2F6 4il Jfl 1) 140KD
AT B 5t (DL 4 ) , 3B TSC1 A mibk,

4C8 4fiffLfY 140KD ZbJo 45, UiBH TSC1 ok
ik, PR CIE, B 4C8 4ifl Sk TSC miafa
EMMKK, 4% HEK293-TSCI1-KO, ¥ KIEFH)E

M BHARAE

Ctrl TSC1 2F6 TSC1 4C8

|

|
B B e B
L N «=Anti-TSC1

135 3

63 Anti-B-tubulin

48

B 4 Western blot #&ill TSC1 BIBEBR IR
3 iFig

TSC JL BT A#E, B IbmRAS i A
A LU RS SOV & TSC B VL sE e 78, 5
AESRAWFFEARGE, TSC Al 85 BBk ifi 140 e & )
e T4y B TRk TSCL i A FEE S
T AR IE AN M2 AR A M AR AR I il 28 i
R, EShScue i &30, TSCI 415 REAE BEBE R
o/ N /N B2 R TR - [T AE (epithelial-to-
mesenchymal transition, EMT ) , mTOR ! il | 7
TP B A e e X P R, #EE TCS1
S PR Rl I 1) e A Y 2R B A 40 B /K P AL TSC
AH I 4 F ML, oA SCRH CRISPR/Cas9 5 [
Ui ARG, SRR S YD EI Gy 2 AT R R U
PN VI ENE— o R F S R A AR, T
X sgRNA HEAT AU S VIH], BENS W 3 R AIC i
B M ARSI T AT X TSC 5 A A P &
sgRNA, 4330 F 6 54w 1) _LUEF T, XF 6
SHMNRF I TEEARERR, R R AEAR, i
SEPRNT TSC1 FER 2k -

B AT R F HEK293 40 Jid %% %% lentil CRISPRv2-
sgTSC1 Y WA~V kL 5, ) BA 5 [ 40 i ok £ 7
PCR %55, S5 RBRICR—H5E 1Y) 386bp H 2557,
Rl 2F6 F11 4C8 PURRANME . F4rTkiE Ik ZE A 24
=i, NTRBIEAE PRI 5 R v B A ) R R o
PEMFG YL . B R FRATREE 2F6 1 4C8 Wikk4HM pEAT
Western blot %55, FFHEA7AS Ak B8 ARG . &5 1
2F6 4fififih TSC1 S AT Rk 2R, "HEZ
FERG SR R AR AR TS gy, N R A R B AR 5
AR E Rl , SCEARERN TR, R
KIS Y A AR . 4C8 AHRETE AR RS 11
BT, ¥R, BHhZE A O e e nlk, AT
TR S A HIRFFT o

KIXF ST ETEMET &H AN
sgRNA A T 41 i 7 lentilCRISPRv2-sgTSCI1-1 Al
lentilCRISPRY2-sgTSC1-2, F- 5 B 3iE 1 A A4 7t
B IERTE . FIFH CRISPR/Cas9 R4 k% TSC1 H:A
bR HEK293 F2E 40 bk , 248 PCR( T#5E 16171 )



