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[0001]

[0002]

[0003]

[0004]

[0005]

LR
KBAAFR: g g1 MR H
AHFEE R T2023%01 Hos HIRARZHEEZF R, Hi554202310012420.0, &
AR s M EN AT R ES R RS, Ha A
IR GAEARRE T,

PR
AR RAEORGUR, B B MEE IS T R
GE %N

ERTRIRCHHERI TR ZIE L EAS, B IBT SRR 20 E Aok
ZHEREE .. METURGYIER, PR IRESER8T1 6T, £
WS TR T TH/ AR . DR A =2, Ak e iR A P i B,
—EA 2T . A0 AR R ARG S AR 2 B RS TE  R
77, T EE R H AR,

F iR ANk AR T, R ERIE R DAREA LR S 10 77 AN\ R 4 A
Ak, BAALANERE: BERERBERT IS —, LAk @ uoR
e, TAEEA, WENEH; HIRERE S0 BRI, Rk
ERG; HERASREEAEIER, fRErEE; 40Eibeoo) Rk, XD
7E AR SR AT L R I e AW R 7R
I, S AN S S HORPE A FlANPiggyBackt BB TRk R4,
el A TURT AT BD DU sk AN S A mRINAZEL,, (A U4 el 1 31
FPA5” i A R A GITR)MIB s A EE FAIGITR), Skl s
SKIMRNAGR IS PiggyBacH FERE (PBEL FERE) , ARIFUAISITRAIBITR,, AEEALR A
(8 P TR, e EIMEAE RN R RD e\ 2 1 R R 4 R
ENE, SRS S, BABENcER. fawhtlr. #IUER¥ 5%
DR EFEN, FRrBESBREARERINRIE, &R AR,
TRAEAE SR A = FR R 2 N
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[0006]

[0007]

[0008]
[0009]

W7 RIEA 2% [ (Insulator) R R 45 FAZZE AN S R KA U AR it G 2 o 2
FITER, HEA (R4 H R 552 B s A -2 ee /g, DAl R R A
IEMHIEOE B DR, BIGss - BHI AL B (0 S r R DR, RIDAE RG] “f2
BN o HSAENA TR B EREE RS i IR — > B 4a2% 1 Thikiy
DNase A BURA 5. (DNase I hypersensitive site, HS), BlcHS4, HACEFZM1.2kp
, WEFERIAE RN BAA DL ERARe, (BT RIAE R T S a2
FRE R, BACHRRECRE, AiE Ok s, I EREN cHS43 TR
FaTt. AWTTERHcHSA IR R T S sRi250bp i IX, B
XJEIREA e 4, TEARBE S| RIFRIRTIRARITEH, B3 in400bp e G
ZAEH, HcHS4-650(250bp %X A3 3i400bp /5 AN FITEHML T-cHS4-250, {H
650bp KL LA VIR FEEUA R . BV AR, A ea
T650bp K IR i — B 485 P KB R MR BOR T K,

SRR IE WA I I PiggyBac -k R4t AT F IR Al 25 10757, (B
HEKE, HEAREERAN, e T Ar=FoR. MEREEITER
ERE, ACHARELE H R ME IR 4851, R DA &5 M e RE R 3
REIFRANERRAN A 28, ke VRSt (B, B cHS448%%
FHIEINTIT, REAIEC AT AR BRI TH S AN, EZ5EL2500p
(A% LoD I | AR Bt Te &, BN B B at— 2,
AN B4 DDREVH TRIE . DA EOTSEAIAAE T ik 25 A = o Redt:
ftrr R R, BEES TR M AR R B

RN 2

ARHNHR TR A TR T B rh 2 IR EdE B RA 4
%o N4 RIRFFA 5 SEQ ID NO.1, SEQ ID NO.2,

SEQ ID NO.38(SEQ ID NO 4 RIVEZIESFA, a3 5SEQ ID NO.1, SEQ
ID NO.2, SEQ ID NO.35SEQ ID NO .4 R 74 A —FhEL A
F/D80% ., 81% . 82% . 83% . 84% . 85% . 86% . 87%. 88% . 89%

L 90% . 91%. 92% . 93% . 94% . 95% . 96% . 97% . 98%1k99% [A]—EHI
BRFEA .
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[0010]

[0011]

[0012]

[0013]

[0014]

[0015]
[0016]

[0017]

[0018]

[0019]

A 25077 A, Frid4a2 - W UISEQ ID NO.1., SE

Q ID NO.2, SEQ ID NO.3ESEQ ID NO 4 -~IEIE A, 5E ks

2 N5SEQ ID NO.1, SEQ ID NO.2, SEQ ID NO.38iSEQ ID NO.4Ht
SRR P T —RIE AT 2 /080% . 81% . 82% . 83% . 84% . 85%.

86% . 87% . 88% . 89% . 90% . 91% ., 92% . 93% . 94

% 95% . 96% . 97% . 98% 1k99 % [H]—MEHIEER 7.
ARHER S TR A R ERAE A RS, HESRREE T ET R
W41, R4S REE B s O AR AR E PERI TR

A 25077 X, Ind B AR IR 22 4y PiggyBacFE JE1-31k
.

FEAR R R — 250 75 5, BTk PiggyBackh a1 3Rk R G A PigeyBac e
FREEA A R, FTikPigeyBackh e 141K R Fuik B PiggyBac i Bl 2 14
BRI RS MR NA, Hii, TR PiggyBac HHID R S 5L FE MG 4R A A8
TEAHIE 2507 A, B PiggyBacs L B R A S A ARG 56
— 77 T RIS A

TEARFRTE A —2e 50 77 35U, ATk () PigeyBacHi B A4 pc DNA3 4,

TEA B — 25 T A, iR PigeyBacks FE - HEEL R AR fUFE5 " A
BEEFHISITRFIRAINS” AImEEFAHIBITR, SITRABITR Z [k Fridd4a 4
+5 e, FTRSITRANZITR 2 AR AT IEIAI AN BAN i e 251 B [m]
MIEARIPRAN AL e, Frddass 12 [iRAa S oakii b, Rk, A
R ) PigeyBach A1 BL R A A A THk B P3sR R da 4]

TEAHIE 25077 A, B PiggyBack - 3L R AU AR TR (0 2 b b
£,

TEARFRTE R —2e 50 77 U, BTk b L B R Dy e & b g R IR (Gs B
ES)S

AFIE RS = DA SR T AR F v 28— 5 T T ek 44251 {F PigeyBack JE -5
B B AB PiggyBac i1 Fak R AR IR H] .
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[0020]

[0021]

[0022]

[0023]

[0024]
[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]
[0035]

ARSI AR T AR H v 28— T vk 45 SR HIE 58 5 T
R ERZ A RE ARG RIN A, Rl TR ) s A R IR RN ]
AN 205077 A, IR BB M 2 RS B oy, (L REfE 4nhD
Pk, abEEn . PuUREds . 0k, PR ER AR B s AR T,
DUk, Frk3Rik R4 yPigeyBackh Fi -k R 40, L, P BAZ 18 40
SNCHO4Af,

AFHIER S AT AR T AR H v 2B — 5 T vk 45 SR RIS 58 5 TR
VR ERZ A R0k 2R AT Al 3 E2H AR v FR A R D

FEAFRIE )25ty 3k, T B A Ak SR R 0 7 == 20t e AL s 4 i
, e HCHOZMNE

TR FRTE A —2e 5t 7 U, M e A AR AP BRI

DAFIEEAT H BUER A gmh EE R AN S & T AL IR (R Piggybac i J6 1 KL A
R, AR PR e ) AR U B R SN SRR AT IR PG FE N I mR N A 5
)RR H G - SR DR B AR Bl a AR, B - BN A M4 A PB A
PERGHImRNA, 1HE RS N\ E 400

3P 1 RI R4 E TR IR S — B R

4R B 1 R R4S 2R R GS AT 12 5

STFAIIRAS IR E G TR 2L, HhhTiRRsE,

AR —2e sty U, FEOR RE AT DO, BiEEE . b
R MR R A s IR

TEARFRTE ) —2e 5t 7 U, BB W HMARSN =7k, DAPBHL AR DNA
FEAsERR, RN SR SRR B, SRASPBHL FERS 4R mR NA
AR FRTE R —2e 50t 7 U, RS AR S e I E 4B AT
95%

TEARFRTE R —2e 50 77 2 Urh , SRR Hr o 13 G ) o PN a5 2R TR i T
TEAR AT A —2e 50t 7 U, BB RO O UL

TR FRTE R —2e 50t 7 U, B RIS R T
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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]

AR FRTE R —2e 50 77 U, PES) RS 7R By CD CHO Fusion Medium
+emMA R, WA 24/ N

ARG 77 20, PR PR RIG L R 7 A hCD CHO
Fusion Medium,

AR R —2e 50 7 U, P ERS HRg E A0y7 KBatch,  Befhs iy
5% 10°cells/mL, FfFeiBM2, FiFeffoysomL, Bov 284K ME4e/L, B
FrAELTREM HERIEE

ARHEZE N7 AR A 7 — PR A eR, F, BT AR SR R
T BB — 77 T ATk 445 - B R 28 07 T A A B ARk 2 405 ikt
, PR AH AR R PR fE L 4RI I FL e, JEIEh CHO4AM.,

AHIERIA 2R AR RO cHS M2 0X 250bpdH TR, 470 T A
DX T, AT A BRI E B RI650bp cHS4404 174, TE4rmAas 1
FEA KRN A f] DR THE ARk, Haitfs e 4n ki i fal,  EAg A
R AR RAT RIS AT e P,

B

AL T BB B HDRAR BN A FRIS ROE— 2 B, MR HEI— sy, AR
FHTE 7R G PRS0 S T TR FR s, A SO A RIS RO R E

19 P3— AsclE R A5 AL R B 5

&2 P3—5ITR —3I TR —cHS 47 (AR 145 Fiy o & & 5

E13pcDNA3.4-PiggyBac B AN £54 1~ & IA] ;

EES] e PN NSRS = F

Ryt SEPNA s s F

El6ANP3—5ITR—R —3ITR—SEQ ID NO.1JZ |71 5 #heHS43 AR £ 2 &5

El6B yP3—5ITR —3ITR—SEQ ID NO.11E [ cHS43 AR (45 F 7R 2 1K 5

7 1 PiggyBac it 11k 7 4 il A KA E R AL

FARSE 73X
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

MEARHNEI B BORTTE . KA IS A, DL NS ED 5006
B, WARHNER S rEE, BAR, PRI S IR A IS 5y 5%

JEdl, AR A S ARGURBOR N SAE T AR BT sk A RO HoAth 52

B, EbE T AR IR ITEE

Kk

AR R XA A BRIFIE R FE#RLA S 7 0 R, B
RS R EE SR ANE 2 R HANA IS R A B A . LAk %A RS L

51T 2O ANARHIE,

AP SCHF AU IAAS R AT, N R S AR T A FR s Fh A R Ty A2
T AT, X e n DAY . SRS FR s B ARG E SO T ik B

RSEETT 5, THASEIRHARERTERE . BRAESINE X, AHEHh M

P BORMIRE RS R B AT R T Pl RO G o i P B AR )

P&

AHIERT AT RLE ST S 005 1 BaTel, O HASHIE I RLE 75 i A R A
TEEIR T Rt BRAE S AU, N YA e B e AR R A Y

et T RN, AR Y A A e AR IR E o PR

, RPERE 7 SRR B M 5 A AR AT T B TR A Y8 B DA R A 143

FEIN BT B AT BB RSB A, B QX e - E AU A A i b C 2 B

S, MO EUENEE, FARNAREE . RAVEERRR, 1%

SRR EENsE Ty

UK EAE AR NS AR, RiE “4)” St REEn £
20% - BIAEFEEENL N £10% . B REUEIL N £5% . BAEREEENL N £1%
BRAEREETE LN 0.1 % A8 k.

ARG ARTE “huik” , LSRR A Sl N B AN N A B E
PREEAE I 25 B (H) 2 IR A 252 (O Z IR B Y 2L DU S 85 . K ARIeGHL

PREIEA XIS BRI SR — N A A SR sk (V) A —AME E S5 A8 B (CL) 4
Mo B EHEE ARSI (VI MITHEX
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[0057]

[0058]

[0059]

[0060]

[0061]

AHEC IR, TR ek AT BRI 2 R TR (polycl

onal antibodies) . FRLITFEUA, BrEdiik. AR HUARM R KZEMHUA, CORE
FEHUAR(CDR —grafted antibody) . AKHUR(EFEEHERIALDUR) . EH
b, JENHUE. ZRREDUR. WIIBEREER . BINPUA. MNPk,
PUMAR GRS TR R A M) 5

RiE “PigeyBackt i RIKZ " 1EPigeyBackt 1 HK R, PiggyBack
ARG AFEA . — DHBDAIRE TR, HAReDE el — RT3

PR R B AR R B TR : H i B LA R A S A B8 74 (inverted ter
minal repeat sequences, ITR), HIRLERCHAEDCIE, A4 N ARE: 6 38175 3= LR 41
HRS E R A1 SN 75 ) IR B TORDMIRS 6~ ISUR L R R B i
B STUR S O T LR A - BRI R FOT TR MU0, TR we e e
X2 2 e g e 5 53] 15 - B R 2 S TTAA AT 5, AR e X i g HE R
TTAAEE T, WA RN SR PERG S m R N A5 B ORI )32 1
JTURT L [RIEAY FE A 13 PR R 2k

Rif “CHOV-&” 1HCHOMPRITIA B AN 5. CHOFRAEG LD $i4 i) I
T EAL % 45 B AE R 725D CHO Fusion Medium P, FHE T e b2 18 i
S CHOAM A, M EIERA TIPS suE MR BOHME R L2 &
SRR BT 2,

PN SR = SPR =47 N = E PN = LB SN DRV = W ISP = A X =R = 2 N
BRI IR e QS RBS. b5, H RN BRI AL
AR, BN AR EAR T4mbs) SCPTik. PuUR. piaEn. 25
VIR E A E R A

RAE ‘" B BT FHT IO GRS FIDNAT A, H)
REEtF R PERERE, BH IR o sl M B SO G (iU 2, ER AR 471
FATF AR IR R TR A 2SR TRk . 484 - ROVEFIRICR 5 T b S A A7
EMESFARTTIE S, REIWERZEZ 1 75 4 chicken hypersensitive site—
4(cHS4),
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

Rif “ZrlEh i BREUE 5NN LERIDNASE, HEE5EZ
AR DI B, SHINIEDNARSENGS AL, Wi 2 ik, SRR
AR B BTRIARHERC B T 41 . ZralEnr i, ARSI DI fam
FEME 0, BVE WE— AR BRI IR, AN RIS IBE LI AL S
EES,

AKiE “BER[EF" (Transcription factors, TF) & —HERESIEEL" wm BlFFEE 7
HIL—MEEh S, it PRUE H BEER AR B A FEAE g A (1IN TR] 55 23 R ok i 2R
E)ibaana

RIE “BEsER T4 S5 (transcription factor binding site, TFBS) 2455
ST R RI, S EERIRAREE £ A X

iy “HHAYE” (Gene Ontology, GOYE—MRAELINIIREST A A,
BRFIRME T B S EFIARHE TSR, A=A T R AE P b
AR B : 2504 2 Biological Process, BP), 471 ZHRE(
Molecular Function, MF)MIZHI4H 57 (Cellular Component, CC)o GO termf[l
Gene Ontology IREAUFH A E B

KRG “EEATIEMLS M (Protein Protein Interactions, PPIIEHEM & H 5 4
TR, WSTRINGEE A A /FEdRE, ANEIRER e R, BN
JEER BRI B RS ER B (bl a0 72 e A R Liso) 1 B OC AL A 2

Rig “FFAIE-—-ME" gk “FRIAERE" s “FAlERE" , Rt r Al
PHTERN OF AN SN LIRS K B 53 P AR 1, BASRHEAT GRS
BN AR —VER IS 2 e, e AR A R/ R IR B S S P
HRARIE A R / S S IR R SE M 5 4o bl o T ARSI, &% Fh oy 1304 T A EET DA
T 5o tb AR R R AR —E, B0, FEHA RIS E R T R AT AR A
UIBLAST. BLAST—2. ALIGNE{MEGALIGN(DNASTAR)Y:, A4 R A
SUATPAPCE RN 1IE B SE, A BT EL AR 7 41 4 KR AR R R i 7
ML

Rif “EARR" SIEGESEE BN HIR SR &k, 7rebh
R FANRIAmRNA, &, ZHREIRIE MRIZA R 515 344
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feoBefiiy, AT R v iz ss LA R AmRNA . 8E . ZAEUR, Bkt
BB FRMImRNA, . LIRS TR,

[0069]  TEIEPA P Spaplt— S r A ARG . DL N AR AR S sk e B A
SR Y PEfR, AASIX B S o) 2y TR s B, o RRR A
HRTEHE

[0070]  AEFS G

[0071]  P3—Ascl&EHA R EEIMENFR), HAP3FRIEN T AsclBFDI 0 -
GGCGCGCC,

[0072]  PiggyBackkFERg s 7 A1 20 NBLR AR A B R 2 a1 7 5151 CHO
AT uEE IR NEcoR B DI i Mkozak 7 A1), 7437 i IS AT
HindI) AR G, Sef£SI#APUCS7 F138IPUC57-PiggyBac,

[0073]  PiggyBacHAE A TTHEHSITR —cHS4741 F 0 HAR A &

[0074]  PiggyBacHHAZ AT HIBITR —cHS4/ 741 R NG HER AE M RHCA TR A 7l &
1o

[0075]  PiggyBacftRE AT 5 SR B AMES I3 TR—R—cHS4F7 51 1 75
SMER AR AR A S I e B PUCS 78R F3RTFPUCS7-3ITR—R—
cHS4,

[0076]  PiggyBac mRNAARDNA T 5 4 Brim AR B A PR A Rl S R .

[0077]  ZSFRIEEApcDNAS .4 F BT R A TR s ml it

[0078]  SEHEI: cHS44AZ -0 7 A (e TR B AR 2

[0079]  1EJERIcHS44045 1Yk

[0080]  EFHM4ESZ 1 HcHS4—650. cHS4—400., cHS4—250 7T 3Tk (ANCN10294
3092A, WO2018083274A1, US20150315611A1), ¥tcHS4—650/F 7] (FUFE250bp
WX A3 i400bp 541 i N Animal TEDB3.07F 22 UM &5, W AT RESS At
FHEFFATI, G5B oRILA 3897 TEBS, X389 MR 15 SRJE
STRINGEHE A 389 M % Al F A TR B0, $£19931NGO termy i 25 5 5 5
PREL S S 5 A 45 Bl 4251 THRRAHDCHIBS NGO termA B 191N 53 R -k
ATPPIZ T, ARG R R R SRR A 5 CARE R 5 D IX S & i3 e or
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[0081]

[0082]

[0083]

[0084]

[0085]

[Kf-CTCF, USF1/2, VEZFl, 1RIEAnimal TEDB3.0FIEEE A, B sttt
TS EN B cHS4-6507 41 I, PREUGE R A 18551 D el e & S IDNAX 3
TR, TR IR A AR, aEa4E4a% T, BRI
43 BISEQ ID NO.1, SEQ ID NO.2, SEQ ID NO.3HISEQ ID NO.4HRr, Bk

wmr
SEQ ID NO.1

cgggeacagecccceeccaaageecccagggatgtaattacgicectcceccgetagggepcageagegagecgeccgggecicey
ctecggiceggegeteceeccgeatececgageeggeagegtpegggpacageccpggcacggegaaggtegcacgggatcgetttectet
gaacgctictegetgctetttgagectgcagacacctggegggatacggggaaaatgtgtetgagectgeatgtitgatggtgtetggatgcaage
agaagggeteoaagagcttgectggagagatacageiggeteagtaggactggeacaggeagetatceccaagaccaaccecaacecaccea
cegtecccactggecatgtecticatcacctecagggacggtgacececcceaccticegtgggeagetgtgecactgeageacegetetitggaga

aggtaaatettgctaaatccageccgaccctecectggcacaacgtaaggecattatetet

SEQ ID NO.2

cggppacageccccecccaaagecceceagggatgtaattacgteecteceeecgetaggggpcageagegagecgeocgpgactceg
ctecgglecggegetcececegeatececgagecggeageglgeggggacagecegggeacggggaaggtggcacgggategageetgea
gacacctgggeepatacgggoaaaatgtgtetgagectgeatgttigatgotgtctggatgcaageagaaggggtogaagagettgcctggaga
gatacagetgggteaglaggactgggacaggeagetatccccaagaceaaccecaacceacceaccgtgeccactggecatgteetteateace
tccagggacggigacceecccacctecgtgggcagetgtgecactgeageacegeteittggagaagpetaaatettgetaaatecagecegace

cleecclggeacaacglaaggecalialctet

SEQ ID NO.3

cggggacagecceoececagageeeccagggalglaatlacglocelececogelagggggeageagegagecgeeeggggelecg
ctecggtecggegetecceeegeatceeecgagecggeagegtgeggggacageccgggeacggggaaggiggcacgggategetiteetet
gaacgctictcgetgetetitgagectgeagacacetgggposatgatocaageagaaggeatggaagagetigectggagagatacagetgg
gtcagtaggactgggacaggceagetatccccaagaccaaceccaacccacecacegtgececactggecatgtectteateacctecagggacg
gtgaceeccecaecteegtgggeagetgtgecactgeageacegetetttggagaaggtaaatcttgetaaatecageeegaceetceectggea

caacgtaaggccattatctct

SEQ ID NO 4

cgggeacagececceeccaaageccccagggatgtaattacgiccelecceegetaggeeecageagegagergeecggggetecg
cteeggiceggegeteeccecgeateececgageeggeagegtgeggggacageccggacacggggaaggtggcacgggaicgagectgea
gacacctggggegatgatpcaageagaaggegtggaagagetigcctggagagatacagetgeeteagtaggactgggacaggcagetatee
ceaagaccaacceecaacceaceeaccgtgeceactggecatglectteatecaceteccagggacggtgacecceccaccteeglgggeagetgte

ccactgcageaccgetetttggagaapgtaaatetigetaaatceagecegacectecectggeacaacgtaaggecattatetet

2R R
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[0086]

[0087]
[0088]

[0089]
[0090]

[0091]
[0092]

[0093]

PiggyBac A E AT 251 TR —cHS4(IE A1), 3ITR—cHS4(E[]), H
HISITRFIBITR 2 (Bl PN IEFIcHS4, cHS4FHI40 2 cHS4—650, cHS4—
400, cHS4-250, SEQ ID NO.FRIUFAI. SEQ ID NO2H 7RI fF
4. SEQ ID NOJJF RIFAHIESEQ ID NOAFFRIFA . FP3—AscIPAAscl#
Wi R ANIE PR E 2 5 200 BIRSITR —cHS 4 BOE R 2 P3—Ascl [Tk, #yi
JFURIP3—5ITR —cHS4, [ Al AR EE 4 A0 77 3000 B3I TR —cHS 448 55 Z| P3—
S5ITR—cHS4H1, a5 2| A {AP3—5I TR —cHS4—3ITR—cHS4, i I =ik /5@
P CHE P35I TR =3I TR —cHS4EE M7~ Z B UNE2 T 7R) o

3 AR

i AP3—5ITR —3ITR —cHS44 Bl F| FiBstBI/PaclAHind I/ Xho DG I E4E, K
QLOFHU ANV BE g AZIR 7 51 53 B e e AN N 2 se b fr i L, A
HFRIR B AP3—5SITR-3ITR—cHS4—-QLO1,

4 SRR

AR PUCS7—PiggyBac M 2 HE A& pcDNA3.4K HIEcoR I/HindNIAE]
IR R EAPUCS7-PigayBac S 25 I EUApcDNA3 AREF I 1142 NucleoS
pin Gel and PCR Clean—up il | G2 RN G &R, A4 B8 E 2 Rl gD 2L R 1Y
B BRI pcDNA3. 4~ PiggyBac (G5 R EEIANEB AT R) ;. AT DURMAINE R,
VAPBHE FERG AL DNA T A AR, 1l ARSMNESR . NIRRT, A5 PBEL
PR S mR NA—PiggyBac,

SR cHS448 %1 7 A (BN B QiR sk

T RO TE T 20 N Expi CHOZRIR A 40 (Gibeo), 4% HRfE T4 WA 77 T
FIFIBEN 2k . B IR AR h25mL, FR TR AR X IHExpiCHORIE &
Gk RGN S TR, TR ESR6 R, K HForteBiof a0 MIHTA
Tk, SRNEFTR, BRTREBEE R

A Expi CHOBRFE I ER 7 &, U 1 650bp(BIP3—5TTR —31TR—650—
QLO1)cHS4448 4%+ PiggyBaci 121k R 407 & Ay T-400bp (RIP3—51TR —
3ITR —400—QLO1)F1250bp (B P3—5ITR —3ITR —250— QLO 1) 444% 1 [{PiggyBackt
VET 250, 26 R, TRIIT 650bp cHS445%% {1\ PigeyBackE FE -1k 2%
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[0094]

[0095]
[0096]

(48 = R L 400bp F1250bp 4545 T PigeyBack FE T Fak R 44 BIEE = T23%
28% o L IRZE SRR PiggyBac ¥ -3k 2 4 N 650bp cHS 440451 i
AR rEiEE. 5650bp cHS4AHLL, YRIIT SEQ ID NO.1FT/RFHHcHS4
U1 (1 PigeyBack i - RR A A E HF Bt m 1 13% , HAAP3—5ITR—
3ITR—SEQ ID NO.2—QLO1(&SEQ ID NO 2HTRFAIHIcHS4484% 1) . P3—
S5ITR—-3ITR—SEQ ID NO.3—QLO01(%SEQ ID NO 3[R F-8 HcHS 4454 1) Fl
P3—5ITR—3ITR—SEQ ID NO.4—QLO1(&SEQ ID NO.4H7~/F4 IcHS 44845 1)
RO AR AP B SN T SEQ ID NOUFT/RFAI I HS 446845 1[I Piggy Backk i
TRIEAGRIE A=Y,

B POk M =
' JRARLAFR JoiEth =y
1 P3-SITR-3ITR-650-QL0] 20ug
2 P3-5ITR-3ITR-400-QL0O1 20pg
3 P3-5ITR-31TR-250-QLO1 20ug
4 P3-5ITR-3ITR-SEQ ID NO.1-QL01 20ug
5 P3-5ITR-3ITR-SEQ ID NO.2-QL01 20ug
6 P3-5ITR-3ITR-SEQ ID NO.3-QL01 20ug
7 P3-5ITR-3ITR-SEQ ID NO.4-QLOI 20pug

SRS cHS44aL T8 7 A FaE fE R piihaRik

FUFEIL AL CHOARMY, oA AR, At de)n ket

EX-CELL®CD CHO Fusion Medium(Z6mM L-A5 B B, FHE T
e, ST N37°C, 5%COx; Higr24hfa, KAMIAE1000rpm#E i FEL5min,
% FiFEIGE #EX—CELL CD CHO Fusion}5 75 L R0, HaWEigE12
SmLEEME B TIRRRE IR, $59R41037°C, 5%CO,, LE80%, Hid130rpm,
R -5 AN TEHEUE R, 2 Pool4TfTE K, DAS X 10°40fi/m LK 2 &
BRI TP B, FERE A BE1 4K UFed batch&5 RANKISFT R, S50 TR, 6
B FAIAISEQ 1D No. -4 /RI4a%% 11 PigeyBac i iRk R Ge 4] DL R
GFFGERE ), TRHGEESFAIUSEQ No.1 3FI4FTRII4a4% - PiggyBacks
FET-Fk A Gk 5 15 650bp 4045 T PigeyBack FE T Fak A GuAH 2 Bk
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Hm, HHEE TP IISEQ NO.ANTRIEE 7 PigeyBac - RIBE R4

FRTFRIINT 5%, BIFFEIIN T 134me/L; AL A LIX 250bp 484K T3
A48, HETTHIISEQ NO.AFT RIEE 7/ PigeyBac KK R 4RI
FEEIN T28%, RIF=@EBGI T 711me/Ls AR TS, KA, X
BEFR TS P AR 10 BRI 650bp 225 17 FI P RaB HUBE

JFEE T AR, JRRN, AfRm TRESE, B—77H, 8575

SEQ No. 14 R4 5 I PiggyBac i1 RIK R g thbb B 52 0 X 250bp 145

21 [MPiggyBact JE1- ik 2 4 H B B B ARk RE T,

[0097]  FR2ALEFAAAT:

i JARL R & (ug) 4 2L iran 30N
P3-5ITR-3ITR-650-QL01 , ,
1 50+5 1L.OOE+07 | 300V, 950uF

+pecDNA3.4-PiggyBac

P3-5ITR-3ITR-400-QL01
2 . 50+5 L.OOE+07 300V, 950uF
+ peDNA3.4-PiggyBac

, P3-5ITR-3ITR-250-QLO1 +
3 . 50+5 1.00E+07 300V, 950uF
pcDNA3 4-PiggyBac

P3-5ITR-3ITR-SEQ ID
4 NO.1-QLO1 + 50+5 1.00E+07 300V, 950uF
pcDNA3.4-PiggyBac

P3-5ITR-3ITR-SEQ ID
5 NO.2-QLO1 + 50+5 1.00E+0Q7 300V, 950uF
pcDNA3 . 4-PiggyBac

P3-5ITR-3ITR-SEQ ID
0 NO.3-QL01 + 50+5 1.00E+Q7 300V, 950ulF
pcDNA3.4-PiggyBac

P3-5ITR-3ITR-SEQ ID
7 NO4-QLO1 + 50+5 1.00E+07 300V, 950uF
pcDNA3.4-PiggyBac

[0098]  Sffhl4: FLEA-RIE R G H AL T TN LRSS A2

[0099]  1.fH4KE{AP3—5ITR-3ITR-R—SEQ ID NO.1f5##

[0100]  PAEWAPUC57-3ITR-R—-SEQ ID NO.1(Z5SEQ ID NO.1iRFHI R\ H
ARSI oA, PCRYIEH YT BBITR—R-SEQ ID NO.1, #§P3—-5ITR—-
SEQ ID NO.1(E M) STk R HSerALRREY], ¥ 3ITR-R—SEQ ID NO.14E
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A BOARIREA R, MEEIAP3—5ITR—SEQ ID NO.1-3ITR-R—
SEQ ID NO.1, FESTIRMBITR Z [0 —A~IE[A cHS4 M M) B fheHS4, BIP3—
S5ITR—3ITR-R—-SEQ ID NO.1 (&5 R E R E6 AT ) .

[0101] 2. #A&P3—5ITR—3ITR—SEQ ID NO.1-QLO2FIP3—5ITR —3ITR—R —
SEQ ID NO.1-QLO02# &

[0102] 43 BIF] FIBstBL/PaclFHindI11/Xho DUFERE, BQLO2X T KnobMHoleH
FibAZIR 7 21 53 BIERAEP3—5I TR—3ITR—SEQ ID NO.1 (57~ SR UnEl6 BT
AIP3—-5ITR—3ITR—R~SEQ ID NO. VAN £ 5ol i |, A EHARE
{AP3—5ITR—-3ITR-SEQ ID NO.1-QLO2A1P3—5ITR—-3ITR-R—SEQ ID NO.1-
QLO02,

[0103] 3 PUAE AL

[0104]  SEHIRYTE AN ExpiCHORGA R 4t (Gibeo), #&HRTE FARMIEE LY 7A 3 T2E
FIFBEN 2k o BEsEIR AR h25mL, R Tk AR5, X IHExpiCHORIE &
Gk BN S TR, TR E BT R, R HForteBiof A0 MIHTA
AR, SRR,

[0105]  F3WFE IR

%5 R &

25ug P3-5ITR-3ITR-R-SEQ ID NO.1-QL02
+5ug  peDNA3.4-PiggyBac

25ug P3-51TR-3ITR-SEQ ID NO.1-QL02
+5pg  pcDNA3.4-PiggyBac

[0106] K4t BT RKRE =

%' SR A4 Wi R IL B (mg/L)
] P3-5]TR-31TR-R-SEQ 1D NO.1-QL02 102.1
‘ P3-5ITR-31TR-SEQ ID NO.1-QL02 91.7

[0107]  FEHRPiggyBackt i - HiB ARG S 3I TR+ A ELANAZR [ (BiAP3—51 TR—
3ITR—R—cHSH M EIITR +1E A1 4825 (FifAP3—5ITR—3ITR —cHSH) [ F A &=
BRTPE I TR + SR EANMAE (O B ITR +IEFIAA5 (e m11.3% , RPT3HIA3
ITR+ A BAMEZ - A0 P e iR B
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[0108]  SEJfh5: cHS44A%% 1 7 4 (A E FE AR R AT PigayBac kb e R 41 H
(IR

[0109]  1.fAREAP3-5ITR -3ITR A

[0110]  FFEAP3—5ITR -3ITR —cHS4H1 45451 I 25 DI AN B 4445 F-UP3—5I TR —
3ITRE K,

[0111] 2. FAH A

[0112] 45 BIF] FIHindII1/Xhol FBstBL/ Paclig YIE BB AR QLO3 R4 A EE S 4w hD
R 457 Bl 354 BIP3—51 TR —3ITR—R—SEQ ID NO.1FIP3—5ITR —3ITR ]
e 2 o 1, MEERIAEIAP3—5ITR—3ITR—R—SEQ ID NO.1—-
QL03, P3—5ITR—3ITR—QL03,

[0113]  3.BERAHUAE N

[0114]  fEFHATE F A NExpiCHORGA R 4 (Gibeo), #HRTE F A3 W 40 T4R
FIBEN Sk o BER R 50mL, BRI PRI 950 w oA +5 w Al
T, HEMExpiCHORIA R Gl @ AT S T, JFRFIRE 7R, K
HForteBiof @t MPTikRiLE, &R W&,

[0115]  LEBBFET RIE 008, BRI T cHS4464% (/) PiggyBackE e T-Fik R4 107
HF247me/L, LU N4 [ PigeyBackt e - RIK ARG fEm T 1.5, FihgiR
FIHPiggyBact e 1-#5 1k 2 4G M IcHS 4464 11T DL B 25 1 rm 4m bRt r= &

[0116]  FKSBEFRAE

i R e R Ik B (mg/L)
1 P3-5ITR-3ITR-QL03 89.2
2 P3-5ITR-3ITR-R-SEQ ID NO.1-QL03 247.0

[0117] 4 feFEREHUAEH

[0118]  FUFEIEHLHLCHOMN, HL5L TR 50 w gBHARE A +5 w g FHBIEUA,
HLFE300V, 950 wF, A N1E7, —KM i, disys kit
EX-CELL® CD CHO Fusion Medium(56mM L—glutamine) &, H & T H a5

7%, &1 h37°C, 5% CO,.
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[0119]  FEFe24hfAnodA T UM, BRE TG AN (VCD) MAH TG % (Via), BT
minipoolffifi, FAE9AMR . 244LFITPPHE TR R TR AIY 5E, (AR AT
EWEEEE>90%), L5 X 10°cells/mL#% B Barch SCE 3 E A TP~ @ A,
HEZHT1402 W minipool ™ f 45 SR 46

[0120]  EEBFaHminipool B MNARI P REE R, ININ I cHS44845% 11 PigayBack i -
FER G = B 158me/L, LEATRIIZa5%§- ) PigeyBackt FE |- Kk B i
m RN 115.3% ;s PCERHEAEBAI T RGEE 150.6me/L, FEAESIIAESK
TR E54.9% , VKR EN1123me/L, EEATRINAEEA 5 1102.4% .
AR K I PigeyBack E 121k AR R NIcHS 44645 - ] DASE s 4B ik

Gl

gl

o]

[0121]  FAEH Seminipool Fik &

P3-5ITR-3ITR-QLO3 P3-5ITR-31TR-R-SEQ ID
SuREG \ NO.1-QL03
FiILE(mg/L) ‘
FiLE(mg/L)

: 137 158

° 83.1 154

3 71.8 140

4 716 120

3 67.1 111

6 59.8 106

7 49.4 106

i 48.9 106

? 45.8 101

10 40.7 98.5

1 #8.2 96.3

12 32.6 95.4

D 198 92.9
1 106 86.1

[0122]  SLfEll6: PiggyBackLFa{Foik ARG IRUEARIIIRAS E 1E
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[0123]

[0124]
[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

MR =N ErSEQ ID NO. A5 [PiggyBacH i -3R1K R G i) 1R R e 4
fokk, AnfrRAg T RS s, PG Ak A R T RS T, B
o (OAERAENE: Bk E N E B85 TR760, WEA AR
SRR . TR BEERAVERRREL QA RS e AHEB30. 45MI60RUE Ry
T E I, PR EADR s @BHETENE: Ao, 601
HRIEA TeDNATIFF

1, AERARE eSS

a) = I T 5

b EEIE2-3K, PA2 X 10°=5 X 10°cells/ mLA EON I TAEA, BSR4 iR
37°C. MSE80% . HLi130mpm, COIKES % ;

NIRAA R RS . WA B, THE RN TR],

2. AP REE I S

A)FEPDL15, PDL30. PDL45, PDL60. PDL70M #7400 ;

ERER Y JEE JRPDL15, PDL30, PDL45, PDL60. PDL70FI4HE, f#4Hf
IE fa =2 ;

o) FE R R LR AL 5

DFFAIERE AR, WokdEfEEsE HiE, BUmLENHPLC, MRIERAE A
CVIH, CV=@nPDL¥%A R -0PDLFAm)/OPDLEIARE X 100%, n=30/45/60

3. BHEASE TS

TEAE PEAERETR G B J5PDLO, PDL6O AN, FREUERNAJFSE 7y
cDNA, R FHAER 5 P 3G B R SR Ty s R 25 58 3 e A1)k
FTEERT, BA B REEDNAF YIS G kRS,

ARFaE AR AR TITR, AL By CROBERURRE E AR5 A8 A
&, AEENERALE, GG ERAERES% L L, BEETHIRELES% LA
W, REIPigayBackt i3k RGN e B B IERE AT S IR
Eo

A. B. CHEMDNANFER MGG AR5, Loeds, KRIHP
igayBackh B Fak RGN e R AR RAIEASE, BRSNS HRY
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FPRFHIREAE . =AU H gl S L AHE + 10% LA (B ARL0E L3
7y, R/ NTAT P EFREE L £30% , RIHZ RSB A RIFRI40abkt

PCT/CN2024/070516

EAEk,
[0137] K7 PigeyBack i -k R G IR I re P A P A e MR
kA FasE AR 8 (gl) CV%
PO 3.3 /
A P30 3.5 7.0
P45 3.6 9.5
P60 3.6 8.2
PO 45 /
B P30 4.4 -1.0
P45 42 -5.9
P60 4.0 -10.3
PO 3.1 /
P30 3.3 10.2
¢ P50 32 5.6
P60 3.3 6.1

(0138] LA RRrOyAS s B s tdl, A HARRBIAS R 75, NS F s R
RN 2, P s, SFEEHL . BodtS:, BN SR R R

TEEZ N,
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BCRIZER 1]

BCRIZEK 2]

BCRIZEK 3]
BCRIZER 4]

BCRIZEK 5]

[BCFIZEK 6]
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BONERAS
— M-, Hp, BTG R 7 A e 5 SEQ ID NO.1,
SEQ ID NO.2, SEQ ID NO.38{SEQ ID NO 417
W ST —FREEED80% . 81% . 82%. 83% . 8
4% . 85% . 86% . 87% . 88%. 89% . 90%. 91% . 92%
L 93% . 94% ., 95% . 96% . 97% . 98%E99 % [l —MERIER
FP8, BT a2 R 7 4 A 5 ISEQ 1D NO.1, SEQI
D NO.2, SEQ ID NO.3ESEQ ID NO.4F <R T,
HARAAIZESR I k41, B, Frddas 1 iy
I ESEQ ID NO.1, SEQID NO.2, SEQ ID NO.35(SEQ
ID NO AR RIZIR T IR BT — PR 2 /080% . 81% . 82
% 83% . 84% . 85% . 86% . 87% . 88%. 89% . 90% .
N% . 92%. 93% 94% . 95% . 96% . 97% . 98% %99 % [F]
—PERIRRR A, BT RS- AR 7 A NSEQ ID NO.1
SEQ ID NO.2, SEQ ID NO.35(SEQ ID NO.4F7,
—MERAERE RS, HEEARIESRIE T R 451 .
AR ER 3T A B AR A R 48, B, Frid Bk
KRGt PigeyBackt - RIE R Fi.
AR ZR AT A B A Rk R 40, B, FridPiggyBack
JEAF- R R G E PiggyBacl P AL IR Ak s (L3, PridPigg
yBacl A~ 3R1K 2 Gk 0 B Piggy Bac i Bl B R B b e e g (R m
RNA, HH, FrikPiggyBachfiBlal it S gmhi it PRI 41
AR ZR ST R B A Rk R 40, B, FridPiggyBack
e B AR BIRES AR EE T AISITRAIR A3 A S
FFAUBITR, FrsITRFIFTIASITR 2 Rl ik 15 ki,
PRSI TRANIFTIASITR 2[RI IRAT IE A AN IR ELANY R 441
B IERIIP N T R 15 ik, Frid4as 1 2 WA £

BEEAL R
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FURIEEK 7]

BCRIZEK 8]

BCRIZEK 9]

[RUMER 10]

[RUMER 1]

[RUM R 12]

[RUM K 13]

[AUMEK 14]

[RUM K 15]
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AR ZR sk e T R R B A Rk R 40, B, FridPiggyBac
o ATt BL DR A U B B TR P D A

AR EDR 7T A B AR A R 48, B, Fridimdebrid i
RN GSHEEA

R ZER ST R 4 251 SRR 2R 3 — 8 H A — T iR R A% 4
7k R AR I 2H AR TR R

ARSI ZOROFT RN, HoH, Fri MR BE B gD Tk . Al s
HBH. DU,

FRARARZR BT ik (4825 BRI ZR 3 -8 R — Tl firih .
T A AR 2 GoA e il 2t B KRR D

HARARIZESR IR, Ho, fridE O e Ik, Rl
aHEA. DURMEE,

R ZER ST R 4 251 SRR 2R 3 — 8 H A — T iR R A% 4
2 A A A B A0 4E R FR R

FRARACMIZOR B ARRI R H, Horp, i S 2H A i R R PR 7 2 40
RO L ahAnie, iy CHOZHM.,

—MEA4ORR, Hr, BT E AR B SHUN SR BT
(e BAH ZR 3-8 E— T rd BRIk 5. 40
e, PR B AH AR PR e R gnl O FLEh A, ety
CHOAHHI.
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A. CLASSIFICATION OF SUBJECT MATTER

CI12N 15/113(2010.01)i; C12N 15/85(2006.01)i; C12N 5/10(2006.01)i; C12P 21/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC:C12N,C12P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT, WPABSC, WPABS, ENTXTC, ENTXT, H [E & F4L Y17 517K £ 45, Chinese Patent Biological Sequence Retrieval
System, CNKI, 17, WANFANG, ISI web of knowledge, Elsevier Science Direct, Springerlink, pubmed, genbank, ENA,
EMBL, Uniport, STN, & &, BAIDU, H E22 K, BAIDU SCHOLAR, patentics: 4451, #4548, insulator, ¥4 etz 1,
HAEURAT .4, HS4, HS4-650, 1S2, W3, BUE, Tk, F711-4

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2016032318 Al (FUNDACION PUBLICA ANDALUZA PROGRESO Y SALUD et al.)
04 February 2016 (2016-02-04)
claims 1-24, and sequence 3

CN 110760543 A (CHANGZHOU NO.2 PEOPLE'S HOSPITAL) 07 February 2020
(2020-02-07)
claims 1-5, and sequence 2

CN 106544362 A (XINXIANG MEDICAL UNIVERSITY) 29 March 2017 (2017-03-29)
claims 1-10, and description, paragraph 40

W0 2022232191 Al (CSL BEHRING L. L. C. et al.) 03 November 2022 (2022-11-03)
claims 1-87, and sequence 1

CN 102943092 A (NORTHWEST A&F UNIVERSITY et al.) 27 February 2013 (2013-02-27)
entire document

1, 3-15

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «1> later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than

the priority date claimed
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EAHMT % (HU, Yinghong et al.). "W83uf8 FR 425 T HS4 B R B X BN AT IR 5 55 ket
H I HIR0 (Non-official translation: Effects of Different Regions of Chicken Chromatin
Insulator HS4 on Expression of egfp Gene in Baculovirus)”
B HZIR (HARBIZAR) (Journal of Fudan University (Natural Science)),
Vol. 52, No. 4, 31 August 2013 (2013-08-31),

pages 442-446
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:
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