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—Fh CHO 4HiJE 41 NW_003613638-1 F2 5 #3485 [ R 1K 2

ARG
AI NP e BRI, JEHGZ 2 KR T RaE X s A i i CHO 4
N s A

BFREA

rh [ 6 B UF 2240 g (Chinese Hamster Ovary cell, CHO)/E A A4l 25 45k 1) =
JIM R, CEPWITR B2 AFMELR CHO i &, BFERT LR I
ERIFE DU 4 2R . SR, AL 3EDA3E IUENIN 2 5 H N A B Rt mIE A
BRI IEAH R R &R . AR O RRIAIE 2, 24 CHO Al iR IA/K-F A%
B o U A AR R L e M AR AR ), FERONREER
KEI R TR, i DL 2§ 40 i 28 0 s S el adt 30145 W AT 8 — e
REAERIIT R, RAG m 3Rk AR e RIS A M ) 5%, IF HRe e m PR 2 ok
WEHMM RS EG T EMAL, BHEFERREAKE, DRI E YL R,

A 0 1) Ja MR B 10 B SR8 A 3R (14) v A e ok U TR B L 8 5 81 4 it 3%
RIZH b, FET RV RS R E MRk, RGINEE DR SRA MR
FH AL s RN 22 e () 2 i, BEHLRE G 7 AR ) A A 87K & e, (RITR
ZLE BAE AR I I [ AR 2 058, FH T Phide = 3 s v e A e . e e B AL
B IRIGI  w EA MERIE 2 K/ 8 O A AL AR AR e Rk, RRakAT
— R E A A Y T B R T AT B SO G, BRI 1 AR 2 OB A AR

AL RN IS G A AN S R A MM R IRR, REMNERIEE Y
WG BRI 9%, HlR B B A O fIRAL SRS, A E REBEGEOR, PR
ERCHR TR E RN B FE L CREZ AR AR 724, —BHARH Rk
HERE
RAANE

BN BORAFAER) R R, AR B ARt 1 —F CHO 4 fiu 3£ R 41
P NW _003613638.1 Fa e RIS & FRINN A . AK B35 E CHO 21 fn L (R 41
NI EALE, SAARFEARER, I TRERIL; AMESEIIZE R
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AR T, TR 2 Pk kg DR T S ks g iotk, W TORERR
(A o

AR TT T

— M CHO 4 R 0 9 B fi AR B R AR I A, BTid CHO 4 ff %
PRI 4H P T Fe e Rk B B B AL ST AL T CHO A 5l NW_003613638.1 [ 55
1969647 THFEAL ;

T IR AL 5 B 3 1969591-1969721 76 [l A 1T 4 CRISPR/Cas9 3 AR iR il [ 5
NNNNNNNNNNNNNNNNNNNNNGG3"A#E 4]

FTIR & (N2> T8/ 160K Da [ [

R A FAZIE. DhRetEEa . Pk, MEGEOR M.

FITiR #7751 )y CHO 2 0 3£ NW 0036136381 [ 55 1969647 Bl 3£ 44 Bt T 25
1969633-1969655 Bl L AL .

HE— 25 TR #7741y 5°-CCATGAGGAAAACTTTTTGAGGG-3,

FIT iR 418y 5°-ATTTATATTCAGTATACATTTGG-3’.

Fridk #1751y 5°-TTTATATTCAGTATACATTTGGG-3’ .

FITIAFE 5N 5°-GTGTATCTTCGAACCAAAACTGG-3,

AT iR #3418 5°-TGTATCTTCGAACCAAAACTGGG-3.

FITIRSE S 5°-ACTGGGTCACAAAATGTTTTAGG-3.

Fik# %1y 5°-TTTACTCTTTCAACATTCTGAGG-3,

FITRE 41y 5°-AACATTCTGAGGACTGCTCAAGG-3°.

Frik #1751y 5°-AACATTTTGTGACCCAGTTTTGG-3’ .

S ol [ = NP o = Nl S I % T Il i VAN == - 0 2
CRISPR/Cas9 i AR ) 5' NNNNNNNNNNNNNNNNNNNNNGG3' I #E 41.

FIT 3R P 1) AR SR VR 5 4 ¥ PSK-u6-gRNA JF ki 47 Bbsl B, 5
A BbsI R A S IHE 7 51 DNA FBUER:, 1938 ) 344

— T+ CHO 2 i 32 AR IS (R 1 22 41 AR A, 1 B A AR 3R 5 P
AT S NW_003613638.1 HIZE 1969647 BfFEAt_E i 500bp-800bp [FIJEE .

JIT ik 1) B A AR AR I AR 7R v B PR R AE N 2 BURL 57 arm A
3arm HE X8, AR ERR)T ST R BT B PR A, 1SElEA
CHO 2 i 43 J5a fit
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JTIR RN T CMV (A ZE B4 MR 25 kU5 1 s il 2L ik 1 3l 1)
EF-la (ANZEKH T LoRIE 0 i AL RIL B BT ) SVA0 Rl S i
40 SKVE I FLENIRIE R E T O PGKI (Rl R T it 192 i Jed i 325 81 I s 116 il 3,
YA BT ). UBC (ANKZ &R CHERERIFENW I AT ) human beta
actin (B-l3)&E QIR RIERIM AR 31O CAG (AW FLEIY) 5 3)
T i —Fh.

—MHFRREREINEE ORI CHO EAMM R, 1% EAMM R ETFE
A T B AR B R .

— 7 CHO #i Rkl ) ik, HAMIEE T, BFELIT PR

(1) H Cas9 K firads 8 ) # 44 F1 H AH AR B4R, = MpadR L [F 4k CHO 4
e, 582 CHO 41ii;

(2) E4 CHO HMpEFi F3rgs, s BiERIRIEAKE, BAEOG G EE
HA CHO i AT = 90Es

(3) &Y E A CHO 48 fE/ MBI A AT H 7%, IRl &R a B
IBIKF o

A B TS IR He it —Fh CHO 4 3 PRI 2H A% e 2k o A i e 45«

DR RIChRZE B, MR R . 4 igk-luc 7= A4 2 pLVX-
CMV-MCS-T2A-Zsgreen #F A& K £ wilE A S5, B IHRFIAH pSPAX2. pMD2G
AN TR EAT = R 4% Y 22 HEK-293T 40 M, T 48 /NI K 72 /N 75 % HC 44
FIEW, RSB IEE O EIE R R

2)% CHO 4Hfusfi7E 6 FLAR ERFFRIE R, 25 = R 18 08 13 FoRs I LLEUIK 1K)
MOI (MOI<1) CREANAHMLN RIEEERUR) SRS CHO 4. J&KS% 96 /i &
TR S Ao, A R R S A 20 4 M B R 2] 96 FLAR A
— JE JE SR A R v B AR VR I, OGN R A, RS A KR
W, HEooHEEMM, el 24 fJURAY RE TR, B g sl & B 90%
I FEEEAS 2] 6 LR AR 2R, BJERY KA 10cm IR FRIM A%, HAE 5
UM, Fel R aR Sy KRR

3) F FH 4e o4& 25 # $ R Lenti-X Integration Site Analysis Kit (Clontech:
631263) FHR BN 2 A 11 CHO 43 K ¥ 5 47 55

DA% o FE ot AT A R AR B TR 10 TN 2 o0k, R A
ADral, Sspl, Hpal = /™R | 4 P UIEE) 3 K 20 DNA #EAT S R B b) . Hrp R 2
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DNA A 2.5 ug, FR#EANTIEEE 80U, HLh 100 uL RBfA R, BT+ 37°CFid
WEFT] (16-18 /).

FIH DNA UGS BEUI F=Patith U . R YIS 2R 241 DNA4.8 uL,
Ik 1.9 pL otk bRk GenomeWalker Adaptor (25 uM)AI 0.5 ul T4 ZE#:E,
MCRYE 8 UL fk RBEATIERESZIG . B T 16°CHIE T, BHTERCER:. Bikiik &
70°CR N 5 o, fEERRGRIE . & MERAIIA 32uL TE buffer Bl E it
RSP

S SCEEBEAT 2 #2 B30 PCR, 4% LTR X8k [ I U i 358 DR 41 X 4k 9 388 ok A
KM PCR [ M #AF 5 0] L5 ] Lenti-X Integration Site Analysis Kit (Clontech:
631263) A G Ui i T .

B JE R PCR PP AT MK, W FE A DR IS &y . AESRAG 84
M2 A e R A5 B e, dF A 18 TSR 8411 CHO 48/ R 19 AH
KEE, FEBEFHIE EAE BLAST A CHO-K1 FERALE B LA,
BRI AL

AR i AR URAE T

AR AR B SRS R, i H R R e SRS R e A X, fE
RGP 14 v AR BEATLEE & i R DB A L s AR E R ), A R e | R 248
[ Ek L E B GRide,  BEA R HIRD AR i) 245 K R AR e 2k 4R SR BT I T
BEAG AR -

AR BHLE CHO 4L (R K8 s i, SNER O, JFdkrfae ik,

B e B

SRR LN SF

K] 2 5 A\ NGGH 75KDa F K[ CHO #H iy 5[5 % 5 45 215

& 3 24 OoPCR_fwd J OoPCR rev %f 5 A NGGH 75KDa % A ) CHO 4 ity
FEDREAT 0T 5

P 4 NANTEARAR R I i i 22K HSA BIF5Is

Bl 5 WA RARAR T I 21 B0k NGGH BT s

Kl 6 Jydt H AR~ E 4L CHO 4 73 Wi pifa 2 3 1) i 245 0L

F AT A
NS G AT SERGG], AR B REAT BARIE o
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1 T8 E BINZ AL 0 S TR 7~ 2 VAN e e 1o [ Y B 2 o S R
PRZAL BN B B Hor GOT AT H AR, Hoadid 5°arm Al 3°arm
AR AL, 7E dug/mL [ puromyein ik J) 1, 58 mURE S BIRE UL E
BEAh 57 arm B3Iy 5 9 D debR 28, W] DA OK 2 Bt BEH LS 45 110 20 o A 24
B OR B RAF I N UG I 4 CHO 4

St 1

ERIR AL IR

NW_003613638.1, 1969647 PlFEAL B 5, Zsgreenl FEKMEBESAE [ i%4L.
PR T ML, #4717 T 50 RIRIAAREEF7, @ v =4 i A3 A )
HFCI B Ao 55 50 RIRTOCHMATIA Bl ) 2% a5t i B R IAKF,
TR S LA M AR R B 2 TR B

BB T XA TOCAMIE AT 2RI, IR eI E 7ot E A
B /KA H i 2L A PR R EAT AR . R SR IR SR, EEIA ) 50 40K
(WEZH CHO 4Hiffud, Hiid 95%Lh FrIA eI G RA TR T sk O
ek, W BHAIZAL AR AR S, AR ERE R BEEGHFRIGE
SE-TNR

Kt 2

HAREE I3

RIBEHUL RN, #)r51:

5S’TCTAGATCCTGATACACTGATGTCCCCCTATTTTAAAATGTCCCTCA
AAAAGTTTTCCTCATGGCCTGAAGACAAAAATCCTGGTATTTTAACTGAC
CTAATTTTTCAAGTGTCCAAGTTTCATAGGTTT 3°

i N\ CRISRPRater 24, Fllll I Pk th M A AR BRI FE 7 51 . Hoh 2
B E I TR 1) NGG JEITk 15bp IEc RS ECIZEH N 0; 2) NGG G4
B 21bp I ECIFEECN 2.

RIEtn FiaEE, IRYEHIE k0 £0y 0.73 BT Fe A E N EEF 41 -

5’-CCATGAGGAAAACTTTTTGAGGG-3’;

8 #& CRISPRater R 4t , LOW efficacy (score<0.56); MEDIUM efficacy

(0.56<=score<=0.74); HIGH efficacy (score>0.74).
5
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HR 4% CRISPRater Y¥5E R4, 74 NW _006880285.1 P ilf 1969591-1969721
JAE TR FEF B3R 17 0.56 LA R, Wb R Aelm Raa i, )
{9 CRISPR/Cas9 $ AR 1R 5 f¥) 5 NNNNNNNNNNNNNNNNNNNNNGG3' 2 /7
1,

SEHf] 3 )3 B g

WA )R )T & Bk CMV O\ 2R B4 M 2R8I i FLah YRk 3
BT B TAEL, BE T BF-la (NIEKE T 1okYR 13m0 2L 3Pk o
). SVA0 R IERRE 40 RIEHI LB RIBHE T ). PGKIT (MR
H R i s 22 R R I LB 2 ) 1) UBC (A RZ &R C R IE B0
WA BT )+ human beta actin (B-L 3l &5 [ 3 KI5 1 FL B0 A 3l 1)
5 CAG CEAZMILFMEDT O FEIEs 1. &, LLEEg) ke
WML ATROEAFERFTA, FREHMENAATED.

SEtif5] 4

WM A 8 EFEHI(HSA, 68KDa) i UG ER BN A A 1 JE BT
& CRISPR/Cas9 /2 [FUEE AL, 7 ZME sgRNA Fl Donor Plasmid, J5¥Z N
I
1. SgRNA HIHR, HEERW TR

sgRNA-1fwd 5° TTTGCCATGAGGAAAACTTTTTGAGT 3’

sgRNA-1rev 5  TAAAACTCAAAAAGTTTTCCTCATGG 3’
1) ¥ PSK-u6-gRNA JFki34T BBsI BET), 15 i ik =i,
2) AR BOR KOsty ARG A R v ) U
sgRNA-1fwd (100uM) 4uL
sgRNA-1rev (100uM) 4uL

10xNEB buffer2 2ul
H,O 10ulL
20ul

K 95°C Smin, K¥E4A HIREZR IR
3) FrBokkE, mEAFUR IR
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I et AL B4R 50ng ‘
B Il EiRERE 1h DL E,
= B 4°C BT
10xT4 ligase buffer 1uL
T4 ligase TuL
H.O

Z 10uL;
4) g, HAk
5) PEHsERE, PCREE, MHIEE Y-
M13- 5K R (519, WT LY 38 H 2% 45 B N B e o

2. Donorplasmid #J&

donor plasmid HARE S 0E 1 Pros: Bk GOL 2 4h, HARESNER: A
R U7 600bp /7414 donor plasmid 4 4 A5 P41 (5 5, GOI A HSA FE A
I O 4R A T C115 355 5E s HSA #2453 donor plasmid FiXANTFE.

3. ¥ Cas9 (F}FEFBHT A Dr. Helene F Kildegaard 88) . SgRNA
Donor plasmid 3 MR IEFIFE G 37°C. 5% CO, 254 N H:F#1 CHO 4i i, =
MFALEE R LR 1:1:1, B 44il508 Lipofectamine 3000 (Thermo Fisher
Scientific), FAKEGNESHE YT, ZEMMAEI 4 pg/ml puromycin 34T
B, IR 10 K; FH MoFloXDP FACS machine (Beckman Coulter) 347
B MM, RN GAR RO AN, EERhE] 96 FLIRA .
4, MK 2 FjE, W&o T Ew, B PCR %5, i 5°junction

PCR, 3’Junction PCR % out-out PCR 47 %5 . KEBHIE4H R B .

SE it 5

W e UBE &R FE K- 1- A IfL3E B 8 ARG 8 A 2R (NGGH,  75KDa) & 1%
GAERFENM S N T eI T % CRISPR/Cas9 M S YR E A, FEME
sgRNA Fil Donor Plasmid, J77A01F:

1. H%2 sgRNA [F]SEf) 4.

2. Donor plasmid 4% .
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donor plasmid BARME AN 1 Fros: Bk GOL 24k, HRH NG G
m_E R 600bp 3 %129 donor plasmid (176 45 [FYEE 1y #1{5 )., GO 2 NGGH
R A IEGERE AR C115 1378 56 i NGGH #4521 donor plasmid FiX
At

3. ¥ Cas9. SgRNA J Donor plasmid 3 4~k JL[A 444 37°C. 5%. CO,
MR EEFRE) CHO A, =FhBRiE/R L 1:1:1, 3454 Lipofectamine
3000 (Thermo Fisher Scientific), HAKEGESHE V. ZEM PN 4
ug/mL puromycin 479 %E, TFEITT 10 K. FH MoFloXDP FACS machine
(Beckman Coulter) AT B owBEA 531k, WA SATMT I AHN, HefbH|
96 FLAR A o

4, GHMER 2 JE, BT 8 E . I PCR %58, f# 5°junction
PCR, 3’Junction PCR }% out-out PCR #H4T % 5E o K5 BH I £H it 1 B9 .

P 2 4%\ NGGH 75KDa FE K1) CHO FE K% e 4h ), Hrhykid 1-3 =/
Ay M LY 5°juention PCR 45 53, JKI& 4-5 4 3’junction PCR £5 3R, #6 W%
oy, ESEAE RN .

K 3 NFIFH OoPCR_fwd & OoPCR_rev #H7I ¥, HiEAZ AL (5°junction
J 3junction 1] 5> FIAL S REI L AS AL (W7 H0 R, 345 SREIIE 1
GOl B RS HEDIFRAN 2] 1 #E AL E X3

Kt 6

W $i 44 5 K] (Avastin, 160KDa) /€ i B S ERF BN AL N 1 5 kAT 1) 2
CRISPR/Cas9 /S [FJJHE 2, 75 ZHE sgRNA 1 Donor Plasmid, 7AW T

1. sgRNA F&E[F]SLhtifs] 4.

2. Donor plasmid 4% .
donor plasmid BAR(E S 1 Frs: Bk GOL 2 4h, HRHNERG S E
"N 600bp J7 %14y donor plasmid [ - 45 [FIYEE 74145 ., GOIL 4 Avastin & [H|
T O E4ERE A R C115 318 e bR R R #8521 donor plasmid FiX A4

3. ¥ Cas9 (J}FBHI K Dr. Helene F Kildegaard 81> . SgRNA &
Donor plasmid 3 NSk 3L [F4E 4 37°C. 5%. CO. A FEEF:IM CHO 4, =

MFALEE R LN 10101, 44508 Lipofectamine 3000 (Thermo Fisher
8
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Scientific), ARG ESHE YA Z FAH TN 4 ug/mL puromycin 4T
fik, iSRRI 10 K. T3 MoFloXDP FACS machine (Beckman Coulter) 3
TR E ML, RSO, R 2] 96 FLARA .

4, MK 2 S, B T e . B PCR %€, i 5°junction
PCR, 3’Junction PCR & out-out PCR 175 5E . ¥ BHEGNM PR .

W35 <

FEXTSEHt] 4-6 Hl 75 1 IX =AM R 34T ELISA ke, MEETH HHHE
FiRis, Higfm viag KIS .

R Ak =3 R4 i ELISA k3T, 76 6 FLIR ks IR Pkit 21
A BRI, e 2 SE HWEORKIRERIE, MHKRH N
Abclonal 2 &) /) Human Albumin ELISA Kit (RK00157) #l Human IgG(Total)
ELISA Kit(RK00393)i# 175256

Kl 4 5K 5y HSA ¢ NGGH EAFALAR N B4 Mo Fak fi i, hALbR BN
Y M RE R I A 2 1 U =

Al LE 2 NGGH F HSA 7E~F 8 A 7] BALE 50 ARk LA A £ 58 H TA AH .
FH, HPERIN 3> NGGH & m B A AM R & 2 A HSA BB A4 AR H
()R R R IE K T2

Kl 6 Jyhi 4N EA CHO Al /it O iR, WoR, MReEARLE
AT MR R B gk i AR B T, AR IR IR E I, 52 ET
RN R T . 25 R WRiZAL57] LLEAT CRISPR/Cas9 /30 2 %
Ao I AT ARRE A HUAE B I R

EEI T 5°-CCATGAGGAAAACTTTTTGAGGG-3’ ¥ #1317t _Eak j5
WA T BIFEER, IR ARIE R 5-12 Frid U4 S e i i g b 8 B S
FERIAMR R, HWRRRELS T HIER.
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W FlE kB

v M CHO g & R ZH A F Ay AR B RIS B BN, B IEAE T,
P}? CHO 48 i 3% K 26 3 H T~ 2 08 Rk & 8 i 947 /A2 T CHO 44 i 2% [A]
NW _003613638.1 (155 1969647 H L 4b;

Bt i A7 £ B T 1969591-1969721 i [ 4 1T 4% CRISPR/Cas9 7 AR 7 (1 5
NNNNNNNNNNNNNNNNNNNNNGG3' #HF 4.

2. WRERFER 1IN, HAFEE T, k& a8y rEhT
160KDa 8 )i -

3. IRERAZESR 1 Prid g N, HAFEAE T, Frid a2k, Dtk
wAR. Puik. MEEAORTE M.

4. RIEBAER 1 kg, HREAE T, Frid e 51y CHO 4 ik
NW_003613638.1 )55 1969647 B 5= 4L B 1T 58 1969633-1969655 Bl 4b s Jiir
‘*iE)‘?ﬁJ N 5°-CCATGAGGAAAACTTTTTGAGGG-3’ .

 IRIERCFE SR 1 R g R, KRR AEAE T, TR EE R A N 5-
ATTTATATTCAGTATACATTTGG-3’.

6. MBAFER 1 RN H, HEFIMELLET, TR F N 5-
TTTATATTCAGTATACATTTGGG-3.

7. WRBEBRFER 1AM HH, HEFMELET, R8T HN 5-
GTGTATCTTCGAACCAAAACTGG-3’.

8. MWHEMAMER 1AM, HEIEAET, AT N 5-
TGTATCTTCGAACCAAAACTGGG-3’.

O, WP AER 1 rak g B H , HAFAEAE T, Prdkd ey 5-
ACTGGGTCACAAAATGTTTTAGG-3’.

10, REEBAESR 1T ik B H, HFAELE T, ik § 7504 5°-
TTTACTCTTTCAACATTCTGAGG-3’.

1. MBBRMER 1AM, HEIEET, AREFIIAN 5-
AACATTCTGAGGACTGCTCAAGG-3’.

12 TP ER 1R, HEEAEET, R FI AN 5-
AACATTTTGTGACCCAGTTTTGG-3.

13, —FhEE R AR, HAEE T, % R B 5 E BOR 2R 1 ek v

10
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T A O %O O BE % M CRISPR/Cas9 # A H % ) 5
NNNNNNNNNNNNNNNNNNNNNGG3' B #F41) .

14, —FHT CHO Hff55 HMEIE R Y B A AR 34k, HAHMEE T, 1=
AR AR B BRI EESR 1 PR AL NW_003613638.1 B2 1969647 T & 4k
_E R 500bp-800bp [F]VEE .

15, MRIEAFIER 14 Prid i mA A RAR, HAMEET, ITrdEdsr$i1E
JEN: BEARIERE A FORL 5°arm A1 3°arm A 0 XK, M E R
IR R B0 T2 R, 192 E 4 CHO A ik iiki.

16. —FMHTREREINFEARN CHO EHMp R, HAHMEAET, ZE
HAMM RS FEP A 7RCRIER 130 14 50 15 Frik i8R sm A .
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