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—Fh CHO A 3R 2H N NW_006880285-1 Fa 5 R ik & 11 i B4 ™

BRI,
AT R BRI, Fe e KR TR KA E A A CHO 4
i = 40 RL A

BEEA

P E 65 R 5P SL41 H (Chinese Hamster Ovary cell, CHOE A M| 25 4038 /Y 3=
N SR, SEwHRBFZARMER CHO AR, HWHEAT DR KHE
DRI E DI A 22 . SR, BRI IR 2 5 H M E B 7 B mIEA &
PR IEAT GG R . HEMEE ORI 2, 240 CHO MAIREK T AR
E o R A A E B YR SR DT VAR R ), FER AT ERES
REM P TCRETFERE, B LAl 2240 B 5 R i s i JA 4y aT DU & —Fh
REAEREIN AN, 3RAG MR I8 SRR e B AR R 7775, F H e i (R A # Hi ok
A AN R 5L GT AR, AR E AR, DA ORI AU B

A 5 K g MR B 11 0 8 S AT B 5% 1) 7 9 s R ek AU S PR A AT B - ) 4 M
R b, WA R mEEIBR ML, FREI/MNRE AR SR EAE
o HTALRMNZE RS, FEPLEES ™ A B B A M R A KT % 5
I 7 S MR SRR I (AR 2 )20 B8, H T Hhid ik oo B gm i . i
BE BB & A5 1) B 5w B 40 B v ORIk 28 BK /B 11 o AE AR B AR AP AR e 3R 1K
HEAT — I 2 4 R ) S 38 7 S e R AT B v ke, SN T ARV 25 I R R
A

BB ARG EAL G RENE SR EAMB RN AE, RENEEIERT
TR PRI 2% ), HARE Bt W SoiRAL AN, FIHE RS oK, g
A IRTS AR E R I R A AR AW IR T 24, —EH ARG R
R
RN E

BRI B IR RE, AR B ASR L T A CHO 41 i 3[R 28
W IEAL R E RIS E IR o AR W HI TS A2 CHO 20 i 25 PR 25 A 1) ] Aoz
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B, FAAREARER, FHETRERSE; HWIMELIZE B EA R
W, TG 2 kg B o [ LIRS S s R B g bk, 15 T ORE I A

ARARIEARTT RN T

— M CHO 4Afudt AN A e RIEEAMPIMNA, Frid CHO 41fus:
RAWH TREREEARASA T CHO 405 F NW_006880285.1 I
1235357 HfiFL Ak ;

Pk A7 m T3 1235284-1235429 Y6 6| N AT 4 CRISPR/Cas9 $ R HAIHY 5
NNNNNNNNNNNNNNNNNNNNNGG3 A7 41

PR 5 1 i+ B/ T 160KDa 8 1 .

iR AN 2R, DhRetEE . Pk, Ma &0 b a—Fh.

ATk S0 741 CHO 4 25K NW_006880285.1 f5F 1235357 BliAt i Fiii e
1235285-1235307 & H & ;P & ¥ O W A 5-
GAAAGAAGGTCTGATATCAAAGG-3’.

RIRTTFE, IR 5N 5°-AAAGAAGGTCTGATATCAAAGGG-3’.,

RIkTTFE, FrR#EF 5N 5°-CCTCACTAGTACACGCACCATGG-3’.

ik T, FrikEF 4N 5°-TAGCTTGCTCACAGTAGCACAGG-3.

RIRTTFE, AR 5N 5°-CTTGCTCACAGTAGCACAGGAGG-3’,

RIRTTFE, AR 5N 5°-GCTCACAGTAGCACAGGAGGAGG-3’,

RIRTTFE, AR 5N 5°-CTCACAGTAGCACAGGAGGAGGG-3’,

RIETT R, FriR#FEH N 5°-GCAAGCTACATAGTTACCCATGG-3 .

RIRTTHE, AR 5N 5°-CCATGGTGCGTGTACTAGTGAGG-3,

Rk TTE, FriR#FES N 5°-CAACTTTTAGCTACATTCCTTGG-3’.

RIRTTFE, R 5N 5°-AGGAATGTAGCTAAAAGTTGAGG-3’,

— M IR T AR B 1 ) 2 A A

Fridk i) 2 48 (AR 2 A Sy CHO 41 i 3R IE A AR A

FITIR i) F 2 AR R A 77320 B R R RAE AN B R 5’ arm A 3arm
AT X3, A TR T AL T B a1 N2 s, 58 EA CHO
2 B 38 o B

Tk B3+ : CMV (ANZEE A Hs = KR s ALl R B B3O .
EF-la (NZEKFF 1o KIEFRMASIVIRIEF3IF). SV4A0 URME7S i =
40 KIFHIE LR IB R BT ). PGKL G T I 182 15 Vi e XTSI I A R 3,

2
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SR ). UBC (ANKZH C EFKERWASIYF3)F ). human beta
actin (B-ULzhEE AR FRIERH AV E 7). CAG CGGEREZW I3 E 3l
T R F

— P TR e R EE AR CHO EAHMM R .

—Fl CHO AR FE R RA B (R R 7778, HAHIEE T, A3E Ll bR

(1) F ik ) = A R 8 A1k CHO 41, 75 HE 4 CHO 41HE;

(2) HH CHO AL TR 35, WEk BB IERE KT, DA T B
H4H CHO 40k AT B i7 9L

(3) BIFYMLEZE CHO M/ NMERNEATE R, FHRNE A R
B

AR B BT IR SR AL —F CHO 41 H 24 PR 28 B R 7 s I £ -

DI R g =, FFHEE IR . ¥ igk-luc BR¥AF] pLVX-
CMV-MCS-T2A-Zsgreen #AEM 2 AL fi)n, FERINFIA pSPAX2. pMD2G
PR REBEAT = ORI e 3 HEK-293T 48, T 48 /N A 72 /N YR B 4 A
EEW, BEEL EIEW, SREUE R .

2% CHO ZHMUEH(E 6 fLiR 35 aRid &, 5 RIS SRR I UK
MOI (MOI<1) CEEANHHT B B MR SRIKGY CHO M, 184 96 /A
Joi s I AR S IR A I, R IO TR R S e R A 4 P B AR AP E] 96 AL
RN G, ARKRRTEEER. DXL EBHMENE CHO 4
M, ARETESIET Hi R, RS RRERGHBE 24 SLIRAY
KEGFR. BEFRMMPIEIC S I 90% HEFER] 6 FLIR MBS TR, RIGHET KE
10cm HIFEFRIL 52, RAF— 400, R RIS KEEFH

3) B FH 4t 4k 20 B Hi R Lenti-X Integration Site Analysis Kit (Clontech:
631263) FHR 1295 2 Ir-F 1 CHO 40 EL R B4

DL 50 5 e AT M T A R A A 8 I R T AN R o kL, SR A
ADral, Sspl, Hpal =R N VIR FE R 20 DNA S AT i) . b LR 2e
DNA f 2.5 png, BR#IMHENDIEEA 80U, Al 100 pL MikFR. BT 37C Nk
WY (16-18 /NI ).

FIF DNA FRICGAFR G B D) = alifb Bl HEgD) G & K4 DNA4.8
uL, Ik 1.9 pL etk #3%  GenomeWalker Adaptor (25 pM)F1 0.5 uL T4 %
g, Fo 8 uL AR RIATESR .. BT 16°CHEL N, dHMTamiEs. HiE
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PR Z 70°C Rk 5 ok, R . S MERMNIIA 32uL TE buffer AL
B B S

XPSCEHEAT 2 #8550 PCR, #4 LTR XA i) 2 R A XSy B ok . A
Fef) PCR Je b A 2 B 0] PAZ B Lenti-X Integration Site Analysis Kit (Clontech:
631263) i1 & 1t U] F AT .

&A% PCR AT K, #FEEwVIR BIBUEEN P . SRS T4
MEMTEEBHREESEES, BBERAFREIRKEESR CHO 1M AR 1A
FKEE, KILFFIEEA BLAST EF CHO-K1 RHAME BINCALLR, it
RIEM AL

AR INE T R RAE T

AR IR E R AT, B H B R e RS B R E RIB XIS, fE
TRIF B SR BE AL 5 SR P A A AR e PERS 8, AR EE T R B 25
TR R IR BT RE T I, B A A ek 2 Ak W i 245 4 R e 0 28 18 40 B 3 O A R I
], FEARAAS .

AR E CHO AR R E mALE, SAEAIER, FilfTriRegik,

s 1] 13 B

B 1 A KA = B

K] 2 A5\ NGGH 75KDa Z£ K # CHO 41 i 2[R 4 e 45 1R

Kl 3 4 OoPCR_fwd /% OoPCR_rev ¥} 5 A NGGH 75KDa %[ ) CHO 4}y
FEDRHEAT B0 75

B 4 A FEARAR T AT Bk HSA BB

Bl 5 WA REARAR T PI4T35 NGGH I 1E s

Kl 6 EE HREANFZH CHO 40 M 40 Wb PR 2 11 i f 1 o

B AARSHE 77 20

NS A RS, XA R B AT AR A .

B 1 AT 55 BN A7 A AR AR TR 7~ = B AT G T 3 3 [R] 905 B 4H e s B
Bz AR AR 2P GO AR HER, Hi@id 5arm A 3’arm
Wi EVR ELHE, 1 4pg/mL A puromycin FiiE [k /) T, € S-S B S AL
BH. AN 5arm FERT AN AT IEARES, BT LUR K £ BRBENLEE G A 5 R A
M, IR ZSAF RN E RS 4 CHO 40/ 5 .
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S 1

T IR A R IR

NW_006880285.1, 1235357 tFEAb ¥4y, Zsgreenl FERIH A 1E T 1% 4k
X T IXAN R, ST T AT 50 RBE AR TR, i i =Uam A ok i
RICIIRIBIK T 3 50 LA A I gk ROt B LR IB KT W
BT AN AL A R TP B AR e IR R T

PEAM X T IXAN RSB IE BEAT T Bi7 Ik, HXF L EF I G R e A
LR TKT R R ANl A PR AT T ARSI . Al &5 R o, BIFk ] 50 R
HA CHO A, #id 95%UL E R/ 877 G WORIREF T e O B A Y
Lk, AT LA A B R e, AR R E BBEEIZO0
E=E: PSR

St 5 2

FLARHE R i

PR S R ), 44741

5’ CCTCCTCCTGTGCTACTGTGAGCAAGCTACATAGTTACCCATGGTGC
GTGTACTAGTGAGGTGATTGATTGACAGACTAGTAGAAGCACA-
CACCTCAACTTTTAGCTACATTCCTTGGTCTCCCTTTGATATCA-
GACCTTCTTTC 3’

i)\ CRISRPRater Z&iH, WIFHHhE H B SR BT 4], HpZ
B BU FTR: 1) NGG JGH:3k 15bp B RESBLARZEECH 05 2) NGG J54:
i 21bp RIS RCARIEHCA 2.

RAE F¥AE S, Rk B E0N 072 B T s E N EE T A

5'-GAAAGAAGGTCTGATATCAAAGG-3’;

R #5 CRISPRater R %4, LOW efficacy (score<0.56); MEDIUM efficacy
(0.56<=score<=0.74); HIGH efficacy (score>0.74).

34 CRISPRater /& £48, 17 NW_006880285.1 [ffir 1235284-1235429
WHEN AR T YIRS T 0.56 UL B3, AT A s Aa L, Ar
YE4 CRISPR/Cas9 A iHAIH) 5° NNNNNNNNNNNNNNNNNNNNNGG3'§ 5
1P
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SIS 3 R Bl AL R

BARR R FEH# Fid CMV (A E 0% 2 R IE R R AL s Rk B
¥ B FMEL, BT EF-la (NEKEF la RIEFREILIHREF
¥, SVA0 CRIRZIHE 40 KIERIWIAEIMEIE R8T ). PGK1 (BERR
HIMBR BBV AR R R FLBI Y R 27D UBC (AZRZEH C H: [ RIH AR
AW A3+ )+ human beta actin (B-AILzN 8 (1 2 KRR FLah ¥ ka8l 1)
5 CAG CERATMAINMEZ)F O FEHRE3F. 2, LLEE3)FH6E
W TS F 8 HSAZER T4, FFRE B AN A HSA &1 .

St 5] 4
NS B & H B FI(HSA, 68KDa)iE s A AR EN i AT JE AT
## CRISPR/Cas9 /M FHIFIVRFLH, FHFEMHE sgRNA M Donor Plasmid, 777241
T
1. SgRNA W&, BHREHITF3l
sgRNA-1fwd 5° TTTG GAAAGAAGGTCTGATATCAA GT 3’
sgRNA-lrev 5° TAAAACTTGATATCAGACCTTCTTTC 3’
1) % PSK-u6-gRNA i kii/E4T BBsI B, U ) 34 Ml A,
20 I BOR KR AR P A s ) U
sgRNA-1fwd (100uM)  4puL
sgRNA-1rev (100uM)  4pL

10xNEB bufter2 2L
H,O 10uL
20uL

7K¥E 95°C Smin, KiGEA-P B IRFE R =0

3) R ELER, jﬁéﬂfﬁ*ﬁﬁ‘ﬁ@@ SRR 1h DL,
I 2t Ak 2k S0ng B ACHERIR
BK A B IuL

10xT4 ligase buffer 1pL

T4 ligase luL

H,O
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£ 10pL;
4) Em, BB
5) BCRE, PCR%EE, ERIRIEETIYIN:
M13- S EH R BIGIH, AT LA 88 46 B N R e B

2. Donorplasmid ¥ %

donor plsmid HAA&E B WE 1 Pros: Br GOL 2ok, HRIBHBEI NG A
E Rl 600bp /751K donor plasmid 724 [FVEE 74145 2., GOI iy HSA ZE[H
i CA RIEETEA W] C115 A5 &5 HSA 2 45 3 donor plasmid FixX A4~
o

3. # Cas9 (FFZEEHH K2~ Dr. Helene F Kildegaard 874) . SgRNA
Donor plasmid 3 /MR L FFEGL 37°C. 5% CO, %AF N5/ CHO 41/, —
FhRLEE R EE A 1:1:1, #4454 Lipofectamine 3000 (Thermo Fisher Scientif-
ic), FARBFERTESH YT, ZEAREI 4 pg/mL puromycin #4714,
I 10 K5 B FH MoFloXDP FACS machine (Beckman Coulter) 34T 575
FEATM 7 ide, ImBEABATLAIRCHIGUM, AP H] 96 FLAR A .
4. MERK 2 G, B o iTEE, @M PCR &E, M 5 junction

PCR, 3’Junction PCR /% out-out PCR #4745 . ¥ FHPEAN AR B -

St 5

o IR v LI B 21 FF k- 1- ALY 1 3R A sl & 3 H A I(NGGH,  75KDa) i€ R
BIERF M A N T E AT E CRISPR/Cas9 /i FRIRIVRE A, 2
sgRNA F1 Donor Plasmid, J7VEU1:

1. ¥J3 sgRNA [F]5Ljit ] 4.

2. Donor plasmid 47 .

donor plsmid FARG B W 1 Fias: B GOl 24, HRHatm;
¥ 600bp 72414 donor plasmid A2 45 RIJREE P 41(5 B, GOI iy NGGH %
PR8I A BT 4R | C115 1 6 58 i NGGH %4 3] donor plasmid F1XA4>
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3. % Cas9. SgRNA % Donor plasmid 3 4N ki JE [ #4s 37°C. 5% CO,
M T FRR CHO 40ME, =PRI EE/RECN 1:1:1, #44iA55)4 Lipofectamine
3000 (Thermo Fisher Scientific), FARFEITVLESH WA, 2 540N 4
ng/mL puromycin ATk, FEEFLTE 10 K. 5 MoFloXDP FACS machine
(Beckman Coulter) HEATHLTEFEANA ik, EBEASALTRICAIANAL, FEFh ]
96 FLAR A -

4. MR 2 G, BT SE . @i PCR £, 1 5°junction
PCR, 3’Junction PCR /% out-out PCR #4745 . ¥ FHPEAN AR B -

A 2 5 N\ NGGH 75KDa Z:[H ] CHO 2E[M % 4558, Hrbkid 1-3 =14
PTTREAMIA 5 jucntion PCR £523R, ¥ki& 4-6 4 3’junction PCR 45, A L%
S, UESEA EEEN o

& 3 JyF|F OoPCR_fwd 2 OoPCR _rev #EATll /7, #iz 32 F4k (5°junction
J% 3’junction ] 5° FiEAb SHEI A A FALD PP AR, 0745 R 50HE T
GOI et 1HEAHH A 2 1 48 ml A B X 38

St 6

W 148 FL T (Avastin, 160KDa) & MBS LR E N H: N T e BT 3
CRISPR/Cas9 M HIFEIFEA, FEME sgRNA 1 Donor Plasmid, 775Ul
E

1. sgRNA 3 [ SEiti ] 4.

2. Donor plasmid 47 .
donor plsmid EARE B WA 1 . Br GOI 2 4h, HR oG AL
Ni# 600bp [T 414 donor plasmid )72 45 YRS 7 51{E 2, GOl A Avastin 2:[H
i 2 E R4 A A C115 WG E PiAR 2E R #4521 donor plasmid _FIXA™

3. ¥ Cas9 (J}ZFFHE K2 Dr. Helene F Kildegaard 51 ) . SgRNA &
Donor plasmid 3 /M ik R Ge 37°C. 5% CO,%A4F M55/ CHO 4, =
PRI EE IR EE A 1:1:1, ¥ G4AFA Lipofectamine 3000 (Thermo Fisher Scientif-
ic), BRFEG T VESH WA . 2 GAESIN 4 png/mL puromycin H#E 4T 1%,
I 10 K. B H MoFloXDP FACS machine (Beckman Coulter) 34T 575
FEATM 7 ide, ImBEABATLAIRCHIGUM, AP H] 96 FLAR A .

8
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4, MK 2 )G, B adtiT e .. @i PCR &5, i 5’junction
PCR, 3’Junction PCR /% out-out PCR #4755 % . W FATELAIAREE .

WA A«

FEXT S5 4-6 HI1F P AN R AT ELISA faill, MEEGHHRE
Bk, HAGARERKIRE.

Ko 7. =FH BRIE ELISA It 47, 8 6 FLB N B9 kik 3]
I A BRPEAI I, Arde & A H & A i e Rk, R rdA &
Abclonal /A 7] ) Human Albumin ELISA Kit (RK00157)#1 Human I1gG(Total) ELI-
SA Kit(RK00393)HE47 5256

Kl 4 5 54 HSA & NGGH EA FALAC T I ARRR BTG 0L, PAAFR N FEA™
2T BB R ) 0 i B 1 0

AT LU 2B NGGH 1 HSA 782 T-38 N AT DUAE 50 A8 LAY AR #2818 AH B s
K, HPGERIR 3 4~ NGGH & S G R & 2 A~ HSA & BS54 & H
TR E TG

&l 6 JfE H AT CHO MM /iR R I i . W8, MEARML
M T I RE R e R R I HAE R P B T, ARB TR BRI AR e I, 520
ROCAMMEE RAT B WG . 8558 BoRiZA7 i Al LLEAT CRISPR/Cas9 /15 Fi i m
Hry FEATDURS e 2 H AT B A B o

HIREL T 5-GAAAGAAGGTCTGATATCAAAGG-3’ - Ak 474 it 5, B
BT RIER, KR HACRE R 5-14 iR 8T 51 & 6e i ohiy e 5
EREAMR, HlReREH HmMEN.
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RF E K

. M CHO ZmMu BRI N HA mfs e BB AR, HAFEAE T,
% CHO AN H TR EXREEH KA A4 T CHO 41 £ A
NW_006880285.1 FJ 55 1235357 Bl At ;

Pk A7 m T3 1235284-1235429 Y6 6| N AT 4 CRISPR/Cas9 $ R HAIHY 5
NNNNNNNNNNNNNNNNNNNNNGG3 A7 51

2. WRIWBRER 1 Prid A, HEEAE T, idEO R AT FE/D T
160KDa H 2 [H Jii .

3. MRAEACHESR 1 Iridf I A, HAHEE T, FridEAi A2k, Thett
EAR. PuiE. BEEEAR P R—.

4, MRIEBANZR 1 ik A, HEEE T, FridEEryoh CHO 40k
NW_006880285.1 15 1235357 B4k s 1235285-1235307 HgiKkid; Fir
‘*ﬁEF‘ H°N 5°-GAAAGAAGGTCTGATATCAAAGG-3’.

REACRESR 1 iR N A, HRRAEA T, TREET YA 5-
AAAGAAGGTCTGATATCAAAGGG-3’.

REACRESR 1 iR N A, HRRAEA T, TREET A 5-
CCTCACTAGTACACGCACCATGG-3’.

REACRESR 1 iR N A, HRRAEA T, TREET AN 5-
TAGCTTGCTCACAGTAGCACAGG-3,

REACRESR 1 iR N A, HRRAEA T, TRET AN 5-
CTTGCTCACAGTAGCACAGGAGG-3,

REACRESR 1 iR N A, HRRAEA T, TRET AN 5-
GCTCACAGTAGCACAGGAGGAGG-3’.

10 WRIWHBCFZR 1 rid g A, HAEFMEA T, TdETF I N 5-
CTCACAGTAGCACAGGAGGAGGG-3’,

 RIEBCRER 1 RN A, HARAEAE T, TR E T YN 5-
GCAAGCTACATAGTTACCCATGG-3,

12 WIWHBCFZR 1 rdeg A, HAFMEA T, Ty N8 5-

CCATGGTGCGTGTACTAGTGAGG-3.

 MREERCRER 1 PR N A, HREA T, iR F AN 5-

10
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CAACTTTTAGCTACATTCCTTGG-3’-

14, WAIEBCHER 1 Frid M, HARMEA T, Fridf iy sy 5-
AGGAATGTAGCTAAAAGTTGAGG-3’.

15, —HEa pid 1R & A i p) A R

16 RAEBNER 15 frik ) mA AR K, HRAEAE T, Fridddsoy CHO
R TR R B

17, MRAEBNER 16 Frid A AUREAR, HRIEA T, Fridsii sl iE
TikN: BEAFFEFEANE R 5’arm A1 3 arm HR A XK, ATZAZIFER T
FIAL T BB TR R LR, 525 A CHO 4Rk i ki .

18, —H A FREREE AR CHO EAAMM A

11
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Wi B B B
Donor Plasmid:
o ; \\\\}Q\}\\}\E‘F HEH potyA m—l SWA rolys H 35] = m bGHpatyA‘ N

‘”ﬁ'-‘-‘-‘m,—. . sgRRa

R ST

Targpt 23bp

" §'junction

R

Laeed¥

lHDF&

=X

- _ e = 1 R N
AN &\\\\\\ SV pofys H e | §\>\\\\\\§ BGH polya
| 3 junction
|[: out-out
A1
MO 2 2 4 5 &
&l 2
5 junction 3" junction
......... g o N > & & IR
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