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(57) Abstract: Provided are a stable lentivirus packaging cell line and a preparation method therefor. The stable lentivirus packaging
cell line contains a packaging plasmid group consisting of a pPuro.coTetR plasmid, a pVSVG plasmid, and a pGagPol-RRE-NES-cINT
plasmid, wherein the pPuro.coTetR plasmid contains a CoTetR gene, the pVSVG plasmid contains a VSVG gene, and the pGag-
Pol-RRE-NES-cINT plasmid contains GagPol and Rev genes. The stable lentivirus packaging cell line is relatively stable in terms of
passage, virus production, and a genetic gene copy numbet, and the lentivirus produced by using the stable lentivirus packaging cell
line has a high titer and a low impurity content.
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CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).
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—HRAERROCEMERRRAMNE T &

HAATE,

ARRBBRARF oy T LBFHR, TRREBBETIR, LADTRA—HRAHER
ROUEMBERRAMEF k.

BEHK

B #%F (Lentivirus) 2—FEXRBFEKR, QHEARLRHKBKE (HIV), 43
HRemE (EIA). BERZSHEHE (SIV). BLASEHFE (FIV) ¥. REFEKS
ACHEBEFAEREARE, TURES B mpfodiyRmb, BAEET ARSI,
MM, HEAME., Tmp, ok, REmEF S AR GmME, RANRARKX,
EABMEARNBRERE, RARE D, ARAINRFOEXRELITHER, BASBYER

BATRAFELAKXSHBATREIKORABE X RERITE Lm0 > 8, 12
AREWKEEI LA FNRAEFFEIK, RARES, LAk b>EF LR, B
B, TEHERROVAFORMBE, REFHRAEETLS, RATED.

ERARE

FETR, AAANBHRARE—FHRAERZOCEMBERANE T Xk, ARAE
REOLEMBELENR, PHELRAERABNB T HHRLERE, R BERAZRAFRRE
OERMBELEEGORAEHES, 2RLES.

AT LR, AAAY—ANAFTERET —HRAEFRZOEMBE, X+, 606
EREA, RO EREEE pPuro.coTetR A #.pVSVG M #42 pGagPol-RRE-NES-cINT
JR kAR

P& pPuro.coTetR K84 CoTetR £ B, A pVSVG R84 VSVG £ H, ik
pGagPol-RRE-NES-cINT i #: 8,4 GagPol = Rev £ 5,

AREAGHKEGRETEY, JF, P pPuro.coTetR HEL 2 CMV &3 -T.
HAEKARET. SV BT, REEXF LR S RIRIET;

Fri& pVSVG REZLEAE CMV B3 FRBANKERATARGRELE AT
SV40 B3hF. HREXRELER S HFRLET;

P& pGagPol-RRE-NES-cINT REZEE4d CMV B3 FRBmAERERATHR
HREBHT. HESKALT. SV40 BHF. BEXRELHA. cPPT/CTS L4, RRE
Atfe S M BRAET.

ARAEANKENERTEY, LP, P& CoTetR X B & A Fl4w SEQID NO: 1 Ff
T, BT VSVG £ B4 54 SEQ ID NO: 2 FR, Ffi& GagPol #= Rev & B & 4 7| 25l
42 SEQ ID NO: 3 #= 4 Ff .

BAEVAGRENRESTEPR, L, P& pPuro.coTetR A 69 A 74 SEQ ID NO:
5 B, Bk pVSVG B9 4 Fl4e SEQ ID NO: 6 FiF, Fiif pGagPol-RRE-NES-cINT
Bt F4e SEQ ID NO: 7 FiF.

EARPGEEGEAESTEY, P, w2 § HEK293. HEK293-T. HEK293
-SF. TE671, HT1080 & HeLa $uff & ¥ &y —#+;

Hikdk, PrRsmie %N HEK293 W% .
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ETHBAGEARE, REAAGFT AT aRET & LEGRBERZOES
BESFT]R, RF, QEATIR:

1) 4% pPuro.coTetR fi#:. pVSVG M kA= pGagPol-RRE-NES-cINT i ¥4~ & P 4L
B ;
2) FER P pPuro.coTetR i A= pVSVG Rttt L mpa, HhoAf AKX
Tk, BEE L iEmie;

3) A& MALE pGagPol-RRE-NES-cINT R F —fap ¥ S etmpl, HoAF—
RAEFRITHRE, AR _MEELLRmE, PARZERZOEMBE,

AEXRXAKGKEGERTEY, AP, 2FE2) P, FREWLEL pPure.coTetR ik
2 pVSVG R LHFEMBH IR PEMARCHRE, HERUHEES REGREL
H: RUMTRE: (pPuro.coTetR H#+pVSVG FKk) = (1-8) :1;

ik, MARCUKHEBEERENRELY: BRUHEE: (pPuro.coTetR Ak
+pVSVG Fik) = (2~5) :1;

RFHhEH, FTEARUHEBREERAEBGRERA: RUHEE: (pPuro.coTetR Ak
+pVSVG Fi#) =4:1;

Fo/R, ETE3) P, HEMALY pGagPol-RRE-NES-cINT K443 F—rmit ¥ %
B mtyid B PERARCH B, PFERUHEALE pGagPol-RRE-NES-cINT Jf .8
REWRH (1-8) :1;

ik, MMAERTUHBIEL pGagPol-RRE-NES-cINT R 65K ELHA (2~5) :1;

LM, AR UHEEL pGagPol-RRE-NES-cINT A 8K EHLH 4:1.

AXRXAGEREGERTESY, X P, EFK2)F, BriL pPuro.coTetR H#F2 pVSVG
Bt AEHAH (0.2~1.0) pg/10° ANmp;

3L 3, BTk pPuro.coTetR R kAo pVSVG R85 A E39H (0.4~0.9) pg/10° AN dafie;

#RLH, FTE pPuro.coTetR Fkife pVSVG Mo AEHH 0.8pg/10° A tmpl;

Fo/R, EFE3) ¥, P pGagPol-RRE-NES-cCINT it A€H (0.2~1.0) pg/10°
AF—ratd mmi;

ik, FTE pGagPol-RRE-NES-cINT K& AEH (0.4~0.9) pg/10° A F —rape %
FlEtnhe;

fREH, PTE pGagPol-RRE-NES-cINT f# 69 AEH 0.8ug/10° AN H—radk ¥ %1%
ta b,

BEAXAHRBGERTRY, R, 2FKR2) F, HRRF—REEFARSEEH
HEEE9usd, AAEIHH 1~5pg/mL A= 300~500pg/mL; LM, FrEESE
KA REXGAESHH 2pg/mL = 400pg/mL;

Fa/B, BTERI) P, FER_REZAFTELX, HAEXRTRHALY, X
RES K 1~5pg/mL, 300~500pg/mL A= 300~500pg/mL; #HE &Rk, RS EL, ¥
kEXAMERGAELSMNN 2pg/mL. 400pug/mL F= 400pg/mL.

ETHBRANAAHRE, REXANF—AFTERET —FRABFHLEET L, £, ¥
B R E LERGRKEREOLRMILE

AERAHREGEASTEL, XF, 05

RERBHLERAERZOEMERE, REMAFIHNELRASERZORMBR
EERAE.

ARRPHRENEATEP, AP, FAOREBH LN ASRROEMB RS
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PEMARCH TR, MEARUHEREBHABHRAEILY: BRUNER: BHAE=
(1~-8) :1;

ik, MERCH TR BOGRBEGRELY: RUHTE: B&RE=(2-5):1;

%M, FHARUHERS BGRBSRELN: RUHEE: B RE=41,

EXEAHRBHERTET, b, FEDHRAEGAER (0.2~0.8) pg/10°AM%
mERTOEMER;

Hikd, MR BOREGRAENHR (0.3~0.5) pg/10tARFEERTOEMBE;

PREH, EBHREGAEN 04pg/10° A REERRZOEMBER,

BEEALAGRBGRATEY, A¥, FIRBEFHNABRHEX;

ik de, BFEE SR 6N ] A 3RS 20~30h; R EZM, BRI AR
H )G 24h;

Hikde, PrRAFHOMNEERN 1~-5pg/mL, RREREH, FFEEFRGRNKEH
2ng/mLo

BAEREANGKREGEATEY, P, ARFESLIB P RARBRNRGRAF
MEREE;

PR ZA A TR,

Hikib, FrEBBRGRANKEN 5~15mM; B4Rk, FrREBRGRNKER
10mM;

Kk, PRGBGSR ] K 3B 20~30h; R4, BRI B G ARE
K33 24h;

ik H, PR RN 6Bk BT R e N RN E 6~8h;

Fo/ R, PrENBIWEE A 45~50h; Kk, PTERKEIREQEEH 48h.

i B 5 9A

B1AOEMEREGREE#E; X+ B 1a A pPuro.coTetR REHRiE#, B 1b
¥ pVSVG Rty A m#, B 1c & pGagPol-RRE-NES-cINT Jf £ 69 J& % B 3 ;

B2HEREPCRERZYE ZHEMAE Clonel. 5. 6. 7. 14, 17, 18, 19, 23, 24, 26,
27, 28, 31, 32 #= 33 & CoTetR. VSVG #= GagPol £ B #9355 B A &K A ;

B3IABGREHLERAFOEMERSIT>HBIENERE;

W 4 % Clone3l #4T#H FAif 3 X ENHLEBERGAERE;

B 5% Clone3l AR HEERERGEKE;

B 6 % Clone3l F#R/RZHERBERGIERE;

B 7 4 Clone3l sty M HAR R FRLERGIERE; X+ E 7a H Clone3l VSVG
ARENHARERLERGERE; B 7b A Clone3l GagPol £ H# M KRR LB R
AXE; B7c# Clone3l Rev A B3 N # AR RLBERGEKE;

A 8 # Clone31 A= 293 s st ok A% &% B 5L A ;

B 9 % Clone31 #= 293 e m & # K VP (P24) *ILH;

B 10 & Clone31 #= 293 tafb& kb B; R+ B 10a 4 E1000 3 3 24h = 48h &%
stCE; B 10b 35 E1000 343 HCP A @b E; B 10c 35 E1000 % VP 3t LA,

AAREHS X
FRAANR, BRIEFIIRL, KREAL—ARSANARAFER GERKERE A F
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RiBE SN ENFITRABRA LA — BB ROGA LT EZBEEET &L,

TREAPFRORRT &%, wARBRILA, HHFRNFTE. TEREEP FITRAGEE
A, EFHRFENEE, wANRLA, HIATEUEEA R,

FTR2HPAG—E, RAAPHRLEER (FLHEX. HREXAHER). #8H (&
HEX) FEEN (T HREHBGRAERAEPHLEE. Flde, TRANRA
REH 5~15mM 658, TRMAWRAEHETRMALEZKREPHLEEH 5~15mM,

REEBRRRBUARKENFTRARLER, AORLEHPLEALEH. RAEEOLKRER
—RHAMRSER: RAEFOCRAEARAELLINE. RAEFCRAB GRS > L5
FEEONFINEAR, REFLAZABLAARARELAT..OREFTFOATOAR L,
REZLNEENHNEAEL. ANORRABAREARBN AR LI, RELml Tt
HoyseBlmpstithi, *ERERE, TUARATEEI@MBGELE,

BRSO RAELRSBEH AN TREIWORABREIRABREHLEMBL &
G293 23T WA >4 M; XPORABLARARELART., ORREFTFOLT
BE., #H3, BREXLNTENEAEL, RERBLFERER,

I 293 a4 R K AL FRAERTITG, HETHRFNTX. Rm, B
NHEEIZA P TEET R —FTHORN, AT E2HARKEIETEAEHRELDNA,
BREEREFR, RBERAK, FTRELXRE. BREEHEL>005E, RARY S,
HANRBEIEO.DNAZRGE, oS IEigE, sk ZEF L R%,
B THIZELHFRIAZ L. Bib, TEAEZRZYRAEORMPEE, KO ERE
ENBAAAREHELS LB EIMBNERA Y, BATUARRZGEME, FEEK, &£
ATHEE®.

AEHAGBNRME—MHRAEER/ZOEMBE, FAESFHE (FHL 293 W)
BRRIELE?, BEFHRAETES, RASES.

ETERBY, REARY—ATERHKT—HRAFREOEMBER, X, 26
¥EREa, e E RN pPuro.coTetR i #..pVSVG M #.4= pGagPol-RRE-NES-cINT
R

Fii£ pPuro.coTetR K #.6.4 CoTetR £ B, A pVSVG R84 VSVG £ H, ik
pGagPol-RRE-NES-cINT Jfi # €,4 GagPol #= Rev % 5,

AABRIRAENEFFTEPREOCERBAREFER R miE (Fld 293 &
203T tafe), RAAKIRPEATASGRAEFNEL, RALSES, LREILR >
FFLIRBRR, RAVARORABEHLMAEIRIARFAERZOEMBE, K
pPuro.coTetR i, pVSVG M #4= pGagPol-RRE-NES-cINT K4 fmp R 33 RAFH
RELEMOE, RERAKFIBALEERAZREORMBE, REZHRAERHES,
RREEY.

AAAHRGRAERZ ORI R AT TREUHT, QEERREH. 2H44
Efed MEARRE, FREXEAY, HRYRASREZOEWBALAARERS (T
RAEK) HRRBR2ARER, HELEETEXITALE, RARLELFEE ) HEZARAER
30 RXL; Ereit kARt mate e dEsE, LA XHRY; GagPol £F., Rev £
BA VSVGC A B &#E N H AR R. PAXPHENRBERZORMBRALER, 25
B ERE MK OHLERRE.

A XAk pPuro.coTetR . pVSVG F#f pGagPol-RRE-NES-cINT Jf .39 #& A
AL RBERAIEMS, REENDHEARAEN. Hld= pPuro.coTetR i # 2 1X
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pIRESpuro3 i #: X a4, 3 CoTetR £ B & 49, CoTetR X B & F4-FH£LJE &) TetR

(Wi kri4) £H, CoTetR XE&F 74 SEQ ID NO: 1 B, pVSVG KR
pcDNA4 kb X al, A VSVG RARMEL, VSVG (R XnxEEEq) AR
& Fl4= SEQ ID NO: 2 Ff7%, pGagPol-RRE-NES-cINT M #.& VA pcDNAS5 £ 5 X a,
#HA GagPol (Gag A AR EEGEE G, Pol £ ARAHEEN R REAE R ELHE)
e Rev 28 (ARG HEEFLEALZXATET) "HEY, GagPol f= Rev X FH &5 47
254 SEQ ID NO: 3 #= 4 FiiFo

4o B 1a BT, pPuro.coTetR REEOS2AXEMBHE (CMV) BT, 44N
AT (TREZOHEAEKE), BBAHE 40 (SV40) BT, R4 E X HHLEH (Puro®)
FERTBET, SVI0 BHTRAZXESEXRRBLERAMENAEFT. pPuro.coTetR
REBAERLYERAELE, ARSERLABE, LPHAAEOMERLREEE
CoTetR 2B, AmBIT TREXEMOATRABEAENE R, L4# A pPuro.coTetR
BB, REXSAERNERZE Lt BNA ., B, SRNEGRERFLELLS
AKF CoTetR B E&ysmpl, XAXFERALHAKT CoTetR X B XK RBERE . ATk
pPuro.coTetR R #.65 & F|4= SEQ ID NO: 5 FfF.

4@ 1b B, pVSVG ABEALHAXEMEEE (CMV) B3 FRAmAERE
BATF (TetO) AR RSB HF HBHE 0(SVA) B3 F . HREERMELEH (Zeo®)
Fe B MFRLRFET, SVI0 BATFRAZEREXARNERNENRST. AL pVSVG
Ji 8 B 742 SEQ ID NO: 6 FiF.

=B 1c A1, pGagPol-RRE-NES-cINT fi L4 HAREMBEHKE (CMV) B3
FhRBAEEERALT (TetO,) AR HRESEFHT. 4AKALT (TRHZOHEAZ
RF). BB E 40 (SV40) BT, MEXREAEE (Hygro®). cPPT/CTS #. RRE
AHfFSRFRLRET, SVIO BATFREALIHATAREEIANTOLS T TR
pGagPol-RRE-NES-cINT Jii #: & & #|4= SEQ ID NO: 7 B,

pGagPol-RRE-NES-cINT fiE2H AXLAEHE (HIV) rev EE A4 (RRE),
i% RRE 4R # # R R FREAH4, AH RNA RN @02 MR GH%E.

pGagPol-RRE-NES-cINT FE4H M XA —F XFEREFSLX (cPPT) Foi
SEIEFF] (CTS), cPPT/CTS A7 T AR HIV1 8 cPPT/CTS, iR BEAELSFd
FHRE,

EEAEHAS, AARE@MEAE (CMV) B3 FABACNRERAT (Tet0,) ARk
BREBHTFRBBA TetO, AT A FEAE CMV BHFP, RFOHRERBIZLHD
FHighik. TetO 5 71d 19 AMBHFRAF (5'-TCCCTATCAGTGATAGAGA-3") &2 A
#F N AR

ETFHBAGEAKE, RXAGF AT HRBET —HHE&LEGRFBERE O M
BEMFTER, A¥, QHEATIR:

1) 3% pPuro.coTetR f#:, pVSVG M 4= pGagPol-RRE-NES-cINT M £ 9 H & H 4
B8 ;
2) &K PALEY pPuro.coTetR M ¥f= pVSVG Mt tmft, HhoAF—RAEXSE
TRk, AL —fak¥ L Empe,;

3) A&MHALH pGagPol-RRE-NES-cINT 4% F —Mmi ¥ 5 Emin, FtoAf=
RAEFXAITHE, FAF_ABEELEmE, PHYRFERZOEMBE.

8 F & X 918 pPuro.coTetR i B4 pVSVG A B H 2 A RS EXRELAAAELE

5
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FRELAR, BRAREF -l ikmptdfbEdo R4 ELAEREL RN
FHEFE; B pGagPol-RRE-NES-cINT A4 AMEXAELAR, BrAERAE 1
BB AP BLNRELEEX, BREXFHEXRLETRERE, F5, £H
RELIRPEROARCHERE (PEI) ARFHHELEE, HBLEH PEI 5840 R4
RETRBALAGRAERZOEMBE

EATFHBAGEARE, RERNGFT AT ERET —HRBEHEEFT X, £, ¥
BeAE (A BRERMGAZRE) B LEGRFER/RTOEMBEE,

AEARAKKEEGEATEY, P, 0

BERREHERAFREOEMER, REMAFFNAETRAER/RTORMBE
Jk- X, & T B

AEXAGRAEREZOEKBUARBZIRAR, AFERABEN, TEMARHIER

(dox) #47F 2%, FAHAALFHEIRLPRATRATREEREN*E. KAAH
BN BRRERLERAEFREZOEMBESFFFENEARTTHRE, RENEHAR:
Ao REEN 0.4pg/10°ANsmpe, PEI ¥: BeREE=4:1, TRHMGKEHN 10mM, oA
TR A AR EE 24h, TRABRRZIE A RATERAK 6-8 B, A dox B H N
24h, Ao dox 69K A R 2ug/mL, FHEMKEHE Y 48h, AABRA P OB >4
RAEEGTEPREFRBRHEFLX (dox) FTHMA,

EEAEAS®, sAHREFTAERY, TUARBEETEELSFHANAE. Hikty, B
R CAR & .

CAR (Chimeric Antigen Receptor) -T £#RBPE AR T4 T RS ik, £—#
AR MMk BRBIRANBRFELRE scFv ARBEIEAR TELE, BOA
# CD28. 4-1BB ¥ — AP 4 5 Tl EXN L, THARKBRER L, RE¥ZERAAE
BARAERERFZAEEAR ST AR EETI AL TR T a0, 2ERSMHG T
wmp iR EEERAGE, FIAEAZN CAR £RELSMNBEmBEGGHT, KiELRRE
ERET maRR BB ME, CAR-T ML THANRANERE T mBHE%
B AR, RANBRELE MHC B4, BEXR T mBTRAHNL S 26 8 #.
EAFEREE, THCAREAZABHLELEARFERRZOEMBERE, ATRF LA E%
CD19 FaIEEHELHKHOE. CAR WA REBAMETLAETERA LA
201510324558.X B9 AF LA, HARAEFH 12, #T02WFEE0E 5K, B
HAOK, HAMNBREE. BEREABAZTREHEARE LA (CAR), Hi#irEk (A
4= IM19 R %) #3&.

AR CAR X RBEHE LERBERROEME R AL B RO REBRN 4 3

(pPuro.coTetR i#. pVSVG H#. pGagPol-RRE-NES-cINT fi#ifr CAR &R R

BF3E 4 293 tmpl) HATILE, QEMBER, REFE VP (P24). BELEORGFRK
BlaEHERZNY, SREREAY, AAXVHENRAERZOEMBRGHRERE
VP ¥ FHiedk H X HERR, FHATFTFTHRSEALLIE,

For, ERRXIZLTHET CARAZXFABEH L LEARKERZOCE MU R AR
ROREBRHE, OEmBER, REHE VPR HCP (BELE&49) AY. FRER L
ARKEJREOEMBEALARIEMAETRSG, L5287 F HCP (FL&H) AWK,
HERE VP &, THRARKEEHE,

FHERE VP (P24) F&5 VP RABR 2 5% EEEG—M T E—HEBTEHK (VP)
HF——RAI A OD260 BRI % FEH M, P24 REKEINAZEG-P24EEG, HBilst P4 %
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atiTRE, RAaRHEHE.

MEBHFETAE S, AXAARZOIRAEFREOLRMBEAAAFNE S &, ZRAE
REOLEMBEEANR, PHEPLEAERBENMTEHMLERLE, RETHITHKEFRH
#. FRAFRZOCEME RN 293 MEWRLBRIELENL, AmaERE, HEHE
VP2 E%H. BEEa R b EHERE, FATFTTHELALLZL,

TaRELSARG KA KRLARBHBRR ST EBE—FIFHL. TERAEPRAT
AR ARATHA, HRKRAGHRYP B EITRE

% 34 1 pPuro.coTetR fi#:. pVSVG M #Ae pGagPol-RRE-NES-cINT Jfi ¥ 6944 3

AR MENRBER/ZOLEMIBER, § AR EHMH K, pPuro.coTetR(€,4 CoTetR
AH8), pVSVG (&4 VSVG £H), pGagPol-RRE-NES-cINT (&4 GagPol # Rev £
A), EeMNGREER#2HLLE 1a, B 1bFH lc.

pPuro-coTetR #&4&H) & :

18 1% 5| % TetR-WF-1F/TetR-1R-linker #2#€4& pIRESpuro3 (TaKaRa, %% : 631619)
42 INT A & (230 bp), #if 5|4 TetR-2F-linker/TetR-2R-linker ##4& coTetR (H A4
F|4e SEQ ID NO: 1 77 ) 3£ /F coTetR } B (624 bp), i8 i1 5|4 TetR-3F-linker/TetR-WF-3R
#2348 pcDNA4(Thermo, ¥ 5 : V102020) 35 F PA+F1 ori+SV40 promoter % £(1042 bp).
FiBZEH PCR, 3|4 TetR-WF-1F/TetR-2R-linker 3k 4% % #& TNT+coTetR, 3|4
TetR-WF-1F/TetR-WF-3R 3k /5 £ % }i & TNT+coTetR+PA+F1 ori+SV40 promoter.

W ERF &2k R BB A A F 46N pIRESpuro3 #4k 49 Hind Il 42 % , 3
WREZA sthl3 (£X4, #%%: CD521), BRFEHAE, EREAILAELEPRENE
RBAE (BAHEL, 5: cw21055), KHRGWANRAEATEEN XML R MER
¥,

5140 4 A5 31 % 4 7

TetR-WF-1F 5°-ACTCACTATAGGGAGACCCA GTGAGTACTCCCTCTCAAAA-3’
TetR-1R-linker | 3’>-TTGGACTTGTCCAGCCTAGACATCTGTGGAGAGAAAGGCAAAGTGGAT-3’
TetR-2F-linker | 3>~ ATCCACTTTGCCTTTCTCTCCACAGATGTCTAGGCTGGACAAGTCCAA -3°
TetR-2R-linker | 3>~ ATGGCTGGCAACTAGAAGGCACAGTCAGCTGCCGCTTTCGCACTTGA -3°
TetR-3F-linker | 5°- TCAAGTGCGAAAGCGGCAGCTGACTGTGCCTTCTAGTTGCCAGCCAT-3’
TetR-WF-3R S’-CTTGTGGGTTGTGGCAAGCT TTTGCAAAAGCCTAGGCCTC -3°

pVSVG #ikH k.

i8¢ 5] % VSVG-WF-F/VSVG-WF-R ### VS-SC (£ A4 %] SEQ ID NO: 8 FfR)
KF VSVG K & (1536 bp), ¥ L& H]& 69 K Bl 3 LI &6 F H46N pcDNA4 HAKE
Xho | {25, #LALE stbl3, BRFEHE, EARALAETPREAMNERBRAE,
RGBS RERATESGOEmBEAMEER,
HE 22 L2 22
VSVG-WEF-F 5’-ATATCCAGCACAGTGGCGGCCGCATGAAGTGCCTTTTGTACTT-3’
VSVG-WF-R 5°-AACGGGCCCTCTAGACTCGATTACTTTCCAAGTCGGTTCA-3’

pGagPol-RRE-NES-cINT # 4k #y3# :
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&1 5] % pGagPol-Xho | -WF/pGagPol-Xho | -WR #=#4#& MDK-SC (3 7|42 SEQ
ID NO: 9 Fi7R) A GagPol /i B (4307 bp), H LEH &/ RBIRE RN T EEN
pcDNAS 4k (Thermo, %% : V103320) #) Xho | & &, #LE& LS sthl3, BRIFE
B, ERRARREE FPRENSRBAE, #8488 & RE pGagPol AA T E&NE
MR,

;&1 5|4 pGagPol-REV-Xba | -WF/ pGagPol-REV-Xba | -WR #=#ig AX (dARH
psPAX2 £k, R4 5|4 SEQ ID NO: 10 F7F) 3k RRE-NES 4 £(1705 bp), ¥ L%
%09 5 POl R SR 69 7 46\ pGagPol #/K& Xba | 428, #HWELE sthl3, 27
BERG, ERRALARER FPIRENSRBNE, EHRE B 6988 pGagPol-RRE-NES
RATESEAHE,

i# it 5] 4% pGagPol-RN-cINT--Not | -QF/ pGagPol-INT- Not | -WR #=4#i8 AX #%F
cINT K4 £ (1122 bp), ¥ LE# &89 5 Bl X% 5 /& 495 £ pGagPol-RRE-NES #,
ARt Not | 425, BLELE sthl3, BRFEHE, #RAEIAAEFE PRENERBA
#, W6 B 8 R% pGagPol-RRE-NES-cINT Al F 56 &6 &bk,

HEZ2 dEZgd

pGagPol-Xho | -WF 5’- TCCAGCACAGTGGCGGCCGCATGGGTGCGAGAGCGTCAGT-3’
pGagPol-Xho | -WR 5’- AACGGGCCCTCTAGACTCGATTAATCCTCATCCTGTCTAC-3’
pGagPol-REV-Xba | -WF 5’-AGGATGAGGATTAATCGAGTCACATGGAATTCTGCAACAA -3’
pGagPol-REV-Xba | -WR 5’- GGTTTAAACGGGCCCTCTAGAGCCAGAAGTCAGATGCTCA-3’
pGagPol-RN-cINT--Not | -QF | 5’- CAGATATCCAGCACAGTGGCGGAGTCGCTGCGCGCTGCCT -3’
pGagPol-INT- Not | -WR 5’- GCTCTCGCACCCATGCGGCCCTCTCACCAGTCGCCGCC-3

FhP 2 BRAEEREZOEMBENHE

W R2AEP 1 MR EARK 42T Fspl (Thermo, % 5: FD1224) &ML, &
BXRRAE, ATHE293mE.

£ MY pPuro.coTetR #= pVSVG Mk, A PEI (RT M E4&) (Polysciences, %5 :
23966) 3t 293 Kiftmlk, #38 pPuro.coTetR F= pVSVG F % A E34 % 0.8pg/10° A
tqff., PEI ¥: (pPuro.coTetR R E+pVSVG R E) =4:1, £ A 2pg/mL Puro ("
%E%) (InVivogen, % : ant-pr-1), 400pg/mL Zeo (HKEX) (Invitrogen, %% :
R25001) A KT ERL 2 A, FARBGGAERAHmibik, S LK PV EME. 3§
% %1% PV s 47 96 3L (Thermo, %5 : 167008) HMR#AB k4, 43l 200uL
Ak, RESHGAE, Bl RERAmABKIL, HiRie, Bhimisdks 20-30 X,

W96 LMPAETRGE A EMMEEITT K335k, 25 M 48 LK. 24 LK., 12 3L
. 6 FLIK. MM E125, R PV ¥ Lm0t 740 RNA, 23 R#EF AR cDNA &, it
H¥ZEPCRERRAEAH BMER CoTetR #2 VSVG, A p-actin fHASLEH,

K REHEG PV 25 BmM, A PEI (BRLUHEBR) 3 EHLGAE
pGagPol-RRE-NES-cINT, 3 # &K pGagPol-RRE-NES-cINT M4 &% 0.8ug/10° A%
—fak¥ S Emi, PEI ¥: pGagPol-RRE-NES-cINT fi#¥=4:1, 23 A 2pg/mL Puro

(R4E¥X), 400pg/mL Zeo (R EX), 400ug/mLHYG (HEX) (Invitrogen, %5 :
10687010) A K #EATEFiL 2 B, FE RS G AR mMEN, B % % PVGR &8,
3% % %% PVGR @Mt 47 96 LA AL mME, #3L 200pL 33k E. AR5 BMEN
B, i RAEA WM IL, HARE, 325k5mIEhe 20-30 K. A9 LR T AET RN

8
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Fem 5 A Clonel, 5. 64 7. 14, 17, 18, 19, 23, 24, 26, 27, 28, 31, 32433,

KB 3 BRROEMBRAFEZEPCRER

¥ 96 LR T AET RS E LR mMBEITY K32k, 2HA 48 k. 24 Lk, 12 3L
K. 6 LIk, M E125. J PVGR ¥ Lm0 RNA, B A#FA DNA &,
HTEZEPCRERATFAA BHGEE CoTetR. VSVG #= GagPol. A B-actin £ % )3 &
AR, AT RPT:

W—X3& PVGR # & smM4T 12 3P, A 1mL SMM293 TI (Sino Biological,
®5: M293TI) +0.1% F68 (Gibco, F5: 24040-032) 323k %, H3IL4 3x10° A/mL,
# =X 2ng/mL dox (B4 E#) (Sigma, %%5: DI891), FB=Xilkkmib, ATFRR
RNA. A TRIzolI™iX3 (Invitrogen™, %5 : 15596026) 23 RNA, IER7F k8 RHHA
ik L

JREA) RNA & F 2pg 3E4T R F A cDNA, B #—4 cDNA 4K XM E (Thermo
Scientific™, Cat: K1612) #4E# & LHHAH.

& B 4% 65 cDNA #47 PCR ¥ B &L B CoTetR. VSVG #F= GagPol, & M 2ng.
A B-actin 4EH AL EE, REAFTHBBRBE LK. PCRYHEBHERIKR: 2xphanta
Max master mix (& EiZE5%, %5 : P515-02) /v 10pL, E&FR 544 1pL, ddH,O0
#m 7uL, ¢DNA ##& 1pL. PCR R BA&F: 95C 10min, 95°C 30s, 56°C 30s, 72°C 30s,
72°C 10min, 30 A#E3F. ¥ & PCR 5% T:

CoTetR EE & 5] %

5'-atccactttgecttteteteccacagatgtetaggetggacaagtecaa-3'

CoTetR R ¥ 5140

5'-atggctggcaactagaaggecacagtcagetgeegetttegeacttga-3'

VSVG E® 3| #: 5'-cegetegagatgaagtgecttttgtactt-3'

VSVG A 8 5| #: 5'-tgeattttcegttgatgaac-3'

GagPol E£% §|4: 5'-ccggecataaagcaagagtt-3'

GagPol B M 5|4 5'-ccgeagatttctatgagtat-3'

B-actin & §|4#: 5'-CTCCATCCTGGCCTCGCTGT-3'

B-actin R @ §|#: 5'-GCTGTCACCTTCACCGTTCC-3’

FREFLE 2T #IEE 2 T4, XF Clonel. 18, 19, 23, 28, 31, 32433
#AH B & K B CoTetR. VSVG #= GagPol.,

£k 4 BERE (CARRZXRE) g

4.1 CAR 5T HBHFBR AT 0% &

AR#HPIG CAR 2 FOSEFTHK, BIELSK, HRANRERK, BREFRBAET
K. M4 KGBERAFIALER CDIY HH SRR THROIRRLELE (ARél
# anti-CD19scFv-S0, B #& 4 scFv-S0, X k(& T/ &, £ 1L J Inmunother.2009September;
32(7):689-702.) t9BHB A 769 X ah LT A BB R KW . LEHEE CAR ST
BHERAIIGHE T K.

Ba#T5 ik, KEAPIPREANGIIHAET]RT

1-1: 5-ATGCTTCTCCTGGTGACAAG-3

1-2: - TGGGATCAGGAGGAATGCTG-3

9
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2-1: 9-TACATCTGGGCGCCCTTGGCCGG-3’

2-2: 5-GGAGCGATAGGCTGCGAAGTCGCG-3’

3-1: 5-AGAGTGAAGTTCAGCAGGAGCG-3’

3-2: -TTAGCGAGGGGGCAGGGCCT-3

4-1: 5-ATGCTTCTCCTGGTGACAAGCC-3’

4-2: -TGAGGAGACGGTGACTGAGGTTCCTTGG-3’

5-1: 5-GCGGCCGCAATTGAAGTTATGTA-3’

5-2: -TTAGCGAGGGGGCAGGGCCTGC-3’

6-1: 5°-CTAGACTAGTATGCTTCTCCTGGTGACAAGCC-3’

6-2: 5-CGACGCGTTTAGCGAGGGGGCAGGGCCTGC-3

AARS cDNA XEAHBR, FFK 1-1 F= 1-2, 2-1 #= 2-2, 3-1 #= 3-2 H 3|4, @Ed
PCR %/} 40 8 69 CAR 9~ F 3%, 4% % GMCSF. CD28-TM+CD28-signal (X #3f4-
RAREN) Fo CD3-signale FiBiTHEHR5]40 4-1 #= 4-2 34 GMCSF+scFv K &, #id#
#3514 5-1 A= 5-2 3KF CD28-TM+CD28-signal+CD3¢-signal ¥ &, MEBLEH7]4 6-1
#2 6-2 KATEY CAR 2 FTHIBHFRAF], Bnii&H Spel = Mlul.

4.2 8,4 CAR 2T 8HEBA 5| 6 5% & Kk # &

B LR #4869 CAR 9T HBH R A 52 Spel (Fermentas) A Mlul (Fermentas) 3
&Y. 2 T4 %85 (Fermentas) #HEBIENNE HF IM19 $4K4E Spel-Mlul 4% &, #/L2
B2 E.coli (DHSw), 2RFEHE, ¥ Qrigene 2 8] 69 R 44X F & - IBH-4b4L
Rk, BHRGBHAE (CARRZEAEL) RTEEN*H5R,

REP S RROEKWBEEHEBIE

AEREXR PP, FEREHY PVGR £ A&7 HBE, BpPREAEP 4 HEG B
AR 24P 369 PVGR £ A mAtit > 5B, AT RT:

W—X¥& PVGR ¥ e 4T 12 3Lk ¥, A 1mL SMM293 TI+0.1% F68 3& 3k %,
L4 8x10°AN/mL, $H KT EHABHE, B 24h B, WEEEN 2ug/mL #F
# dox (3B A EH). # 48h BIcE &%, 3000rpm, 4°C, %3 20min. 5 & &% Jurkat
tafh, 48h BRRAX, T BHEFHE (TUmML). LBERXEY, Clonel. 18, 19.
23, 28, 31, 32 A2 33 3k =&, ®mH Clone3l #)%&HFH B RS H 2.68E+06 (BP 2.68x10°)
TU/mL (£ LB 3). BE&EBEHF Clone3l AR B MIE,

EHPl 6 B RABHLERRZOEMBEFFLEFHEALLER

PIE &E F LR B M % Clone3l #iT#—F 6985 K. 4§ Clone3l 2-F BT
E125 ## % (Corning, Cat: 431145), &3/ 8x10°A/mL, % 10mL, A 10mL SMM293
TI3& X% . # A DoE &3 (REBi#1), F—RERARAERTRE, BFai: ALE (B
69 8). PEI (RUHEE) ¥. TRANKE. ATRANE. TRABRKEE., o
A dox (BAZEX) R, AN dox (BRAZBX) t9REARFURNE, HRBRLE
FHHrh F kERAPSE SR, ARBREY LR F S 48h Bk E & F, 3000rpm,
4°C, %3 20min, BRHEHE TU.

RAFH, BANERIEN: Re¥ (BHMAE) A 04pg10°A@mie, PEI (BT
W) ¥: RABE (BRE) =4:1, T4 (Sigma, %5 : B5887) &9k AR 10mM,
NT BN R ARG 24h, TRABRRH B A RATRMNE 6-8 I E, oA dox (3R
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AHEX) WEK 24h, A dox (BAZEX) QRAEN 2pg/mL, HFIKE E % 48h. ¥
Jak e E R T RAE Jurkat 4908, 48h BARARX, F+ X hHEHE. Clone3l £ E125 3%
E, RARKEEREN 4E+06 (B 4x10°) TU/mL (LB 4).

KRBT RECEMBEER. FH. HARKAAZ DT

MHERZOEMME Clone3l 47— F IR ZRAR, QIEARALE, FHERL
el N BAR P,

71 HRAAR M

J& Clone3l ¥ e smp o AT E R TR EXN, #47 E125 BRAEKR, X
£33 10mL, 55 s e Ao i& £ . B4R K : 3§ Clone31 314 F E125 £ P (Corning,
Cat: 431145), &3 8x10° A/mL, % 10mL, 4 % A 10mL SMM293 TI 32 & £ (R
£ %), 10mL SMM293 TI +0.6pg/mL Puro+50pg/mL Zeo+50pg/mL Hyg. & 8— X 4K —
Rk, HitmpdfeitR, FRAAERRZN,

RBIEH, AEXmBEX (RREES) B, Clone3l £ iEMmpE Skt Xit, W
A E R K, B Clone3l £ et (RREEY) B, AER/RERE
1%, HELERTAIT% AL, RARXELRLEE) HRARRMER 30 RAL (LA S5).

72 FERKRME

FE Clone3l ¥k mptmfe R E XS EERE . AREXSRREXT,
HRBILK, HB8RE (FhF) 4H8) 2545 Clone3l, BRHEEHE, BAK: &
— £, 4 Clone31 £ F134FF E125 4&4#& % (Corning, Cat: 431145), &34 1.4x10° A/mL,
% 10mL, £ %] A 10mL SMM293 TI 3¢ 3k & (R A %), 10mL SMM293 TI +0.6pg/mL
Puro (%% EX) +50pg/mL Zeo (1R EX) +50pg/mL Hyg (HEXK). F=X, #f 8
AR (REH 4H%) #HE. FRILREFHLERIEZFHRN.

RBEREAA, XA, REAZER), AATRREFARGSBBLRLE
¥ &4 (LA 6).

73 AR HE

Clone31 ¥ 2l m, H£RILK, EhfRmi Lt EN#iTH# IR ZRIE. Amk
ERARRENE (RBRELHBRARAE, H5: DP304-03), 2HRBAAfa R At
£%TF, Clone3l ¥ %l éy % B4 DNA, &RE A Tagman-qPCR F ik, 3% Clone3l
¥ % mpbk Hmde) GagPol, Rev #o VSVG 893 M #t. B4kA: 3§ Clone3l 4 A4+
F E125 #£#F (Corning, Cat: 431145), £&4# 8x10° A/mL, & 10mL, %%/ A 10mL
SMM293 TI &% & (KA %), 10mL SMM293 TI +0.6pg/mL Puro (&% E %)
+50ug/mL Zeo (HREX) +S0pg/mL Hyg (HMEX). SFR/LARRMIGE E4E DNA,
B 2x10°AN/mL, A FRRMEEF A DNA, A B aRRENE (REELAR (b
) ARAE, %5 DP304-03), Bk RLAMNEHAH. Fmk Lt Ba DNA HER
% % Sng/pL, RAF qPCR. Tagman-qPCR ¥4 xR4ET&K: RBRFHRZI W 3 M5
K SR £ DNA %8 £ 1x10°copies/uL, 1x10°copies/pL, 1x10*copies/pL, 1x10°copies/pL,
1x10’copies/uL. 9-%14* 3 AX B GagPol, Rev, VSVG, #4 3 A HABLK, KA
R #ef B ABAIR, CT 1EH A4 47, qPCR B B4 & (Takara, % % : RR390A) % : 2xPremix
Ex Taq (Probe qPCR) #2 10 pL, F 3]4% (10 pmol/L) #= 0.4 pL, R 5|48 (10 pmol/L)
A2 0.4 pL, TagMan Probe (Spmol/L) #= 0.4uL, ROX Reference Dyell (50x) #= 0.4 pL,
B A 2 L, ddH,O = 6.4 pL; R F 7|4# R 7|44 F B F:
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(1) VSVG £ H ¢PCR §|%:
VSVG-q-F: 5-AAGAAACCTGGAGCAAAATCAGA-3’
VSVG-q-R: 5°-CCTGGGTTTTTAGGAGCAAGATAG-3’
VSVG-Tagman-Probe:
5'-FAM-CGGGTCTTCCAATCTCTCCAGTGGATCT-TAMRA-3’
(2) GagPol £ B qPCR 35]4k:
GagPol-q-F: 5°-GCAGTTCATGTAGCCAGTGGATAT-3’
GagPol-¢g-R: - TGGTGAAATTGCTGCCATTG-3’
GagPol-Tagman-Probe:
5'-FAM-CAGAGACAGGGCAAGAAACAGCATACTTCC-TAMRA-3’
(3) Rev 2B qPCR 3l44:
Rev-q-F: 5°-CCTTGGAATGCTAGTTGGAGTAATAA-3’
Rev-q-R: 5°-TGTTAATTTCTCTGTCCCACTCCAT-3’
Rev-Tagman-Probe:
5-FAM-TCTCTGGAACAGATTTGGAATCACACGACC-TAMRA-3’
qPCR R BEFH: 95C 30s, 95C 55, 55C 155, 72°C35s, 40 ANE3R. 3 H
8 CTHEARNIRY, FHBENEK, RERERE, FTH B FA AmBE K,
Clone31 VSVG £ E# N & LW 7a, Clone31 GagPol £ FE # 1 # %A 7b; Clone31 Rev
EARENHKLE 7co FBERZEW, Clone3l ¥ &M T 4 GagPol, Rev #= VSVG £
B9 N BAnr A& .

KPS REOLEMMEE o 293 tmMde e sttl

3& Clone31 ¥ LigsmAa A 293 M 478 Je b8k, # 3 3, HHE 3 A~F47. Clone3l
350k ta e A e Ao ik SRALG 9 &4, 293 Al A BRET4 e &4 (PEI &: ik ¥=4:1),
AT FbE . BARK: 3§ 293 mAbde Clone3l 9 51&#F E125 #&#K+ (Corning, Cat:
431145), A8 8x10°A/mL, & 10mL, A 10mL SMM293 TI+0.1% F68 &% £, 4=
A E125 #HR, BPEA-F4T. Clone3l ¥ imb At TRLEHZ4, FRFE
K RBEEN 0.4pg/10° AN e, PEICR T R ) ¥ : fi ¥=4:1, TR EAEH 10mM,
MNT BRI E Y4 )6 24h, TRABRE B HANTRAE 6-8 18T, SN dox (37
AHEX) 6K 24h, AN dox (BRAZEX) GREHN 2ug/mL, HFIIKeEA 48h.

293 tmfl I BRETAS St B RER 1 B pPuro.coTetR RE. pVSVG Sk fe
pGagPol-RRE-NES-cINT R AR 4] 4 #3869 B R BF B4 3§ 293 sl BRot44 5
HREELE-—XEBASHENHEY AR, Pl HEEH 0.8ug~1.0ng/10° A ph3g
7, BEAEHES P, MR pPuro.coTetR i, pVSVG M #. pGagPol-RRE-NES-cINT /i
BAe B RBHRELA 1: 1: 1: 2, EHEEH 0.8ug/10° A taf (Bp pPuro.coTetR Jf
£ 0.16pg/10° ANmph, pVSVG F#H 0.16pg/10° A 8Bk, pGagPol-RRE-NES-cINT /f
£H 0.16pg/10° AN tmfehe B & HEH 0.32ug/10°ANmfe), PEI (BRTUHEE) ¥: FAa¥E

(pPuro.coTetR A #+pVSVG M #+pGagPol-RRE-NES-cINT R ¥+ B &9 i) =4:1, 3

TSR s, BB LERARBEFE/ZEABEEFE VP (P24) (R LA 8 F9),

HE 8 WERERTAA Y, Clone3l ¥ 5k fmfh o hbok i8] 5% & 7% R AR R BT TF 293
i, B9 MR ETIAAEY, Clone3l ¥ 5&mMtmERE VP (P24) &%k T
293 tmff, Clone3l ¥ ulemptymEHE VP (P24) 2 ¥ %/,

12
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REH I RRORMBEAZKXLE
3 Clone3l ¥ £t d E125 #£4&5 KX 2] E1000 (Corning, #%5: 431147), RE
R B&RE (K45 4H8) 3 Clone3l £ Mt T > H8iE, FIH#E 293 @i
5  #473HER, Clone3l ¥ % mAe 293 M egdb £ aff4M S R HiT8ALbE
EER, AEFEKE VP (Takara, %%: 632200) # HCP (5% 4) (Cygnus, %5:
F650) %% (£ LB 10).
B 102 8 E B4R AW Clone3l £ &mio 3 4 24h fo 4Sh ML E R B T 293
B B 10b A9 L B4 R & Clone3l ¥ £ty HCP(BEEG) ARG R 293 908 1/3,
10  Clone31 ¥ lefmft HCP (B 1% G) REJ; B 10c 49524 X £ Clone3l ¥ 5uM&
me K EHRE VP (P24) & 293 smiéd 10-20 4%, Clone3l ¥ 2B mp ey nE#E VP
(P24) 2 &S,
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A& RLP

1. —HRAERZOEMBERE, X F, QAKX ARE, MECRAREAY
pPuro.coTetR fi#.. pVSVG R4 pGagPol-RRE-NES-cINT i ¥ 44 5% ;

P& pPuro.coTetR /i #.8,4 CoTetR X B, Af:£ pVSVG REGS VSVG £ B, Frf
pGagPol-RRE-NES-cINT /i . €,4 GagPol f= Rev % H.,

2. BEFEMAER 1 FFRYRBER/REZOEWIBE, XP, Pk pPuro.coTetR F AL
B4 CMV B35, #4645 A2TF. SV £30F. R4 EXRREEARASRFRLET;

Fri£ pVSVG REZLEAH CMV BEFHTFARBANKERATFARGREGLFHT.
SV40 BT, HREXRANELE RS RFRLRET;

P& pGagPol-RRE-NES-cINT AL G4 H CMV & 3HFHmiA mERxKRUFHR
BRERBFHT. HA4KALT. SVA0 B30T, BEXREEH. PPT/CTS T4, RRE
AMF % BFBRE T

3. BRELRFEBRK 1R 2 HEGRAERZOEMBE, XF, A CoTetR AR A
Flde SEQ ID NO: 1 Ff, A& VSVG A B 694 7l4= SEQ ID NO: 2 i<, Ff#& GagPol
#2 Rev £ B & 5 7|9 A4 SEQ ID NO: 3 #= 4 BT,

4. BEBA LR 1-3 Z2—FEGRBFRZOE@EE, X, A& pPuro.coTetR
k8 FF4e SEQ ID NO: 5 BT, Frif pVSVG R#:69 54 54 SEQ ID NO: 6 FiF, B
#& pGagPol-RRE-NES-cINT R #.8 & #|4= SEQ ID NO: 7 i,

5. BERAER 14 Z— AR AERROEMPER, X¥, FEAMBELR
HEK293, HEK293-T. HEK293-SF. TE671, HT1080 & HeLa a6 & P 89 —#¥;

HKikdk, PRt #h HEK293 e % .

6. —FHF EB AR 15E—FEGRAEFRRZOEMBRAG T X, A¥, 0¥
LT FEk:

1) 3& pPuro.coTetR R, pVSVG M A= pGagPol-RRE-NES-cINT R £ 9 5 & 4L
&Y
2) &P pPuro.coTetR fi¥if= pVSVG M 34 smfe, HhAF—REXSE
Tk, R B—lalfikmib,;

3) A& MALE pGagPol-RRE-NES-cINT fik sk £ —rait ¥ 5 tmi, HmAB—
REXSITRE, FAF_MBEEiEmp, PHRFERZOEWIBR,

7. BERAEK 6 FRGGFT X, X, EFEK2) 7, FXREWAL pPuro.coTetR i
¥ o pVSVG Fi AR L mB IR TPERARLHEE, MARLHEESFENRE
b : RUMERE: (pPuro.coTetR A#+pVSVG R#) = (1-8) :1;

ik, FMARUREREREBGRELY: BUHEK: (pPuro.coTetR Fi £
+pVSVG B#&) = (2-5) :1;

FHRiEM, MEARCHEEREERENRELLA: RUHEE: (pPuro.coTetR Mk
+pVSVG R ) =4:1;

P/, ETE 3) b, HEMAE pGagPol-RRE-NES-cINT 4§ F—mt ¥ %
M omp by 3 AP EARARCH T, TRARCUHERS pGagPol-RRE-NES-cINT i #.65
RERH (1-8) :1;

Hikd, MTERCHTELE pGagPol-RRE-NES-cINT F & K ELH (2~5) :1;

RHREW, AR CUHEBRE pGagPol-RRE-NES-cINT A6 FELH 4:1.
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8. MTEARANER 6 R 7R FE, P, AT &2 P, P pPuro.coTetR F
A2 pVSVG R AEHH (0.2~1.0) pg/10° AN tmph;

23, BTk pPuro.coTetR Hiahe pVSVG F 69 X34 H (0.4~0.9) ng/10° ANt ;

£ 42 M, PR pPuro.coTetR F e pVSVG FMitd ¥4 % 0.8ug/10° AN mp;

/R, P %E3) ¥, P& pGagPol-RRE-NES-cINT K46 &% (0.2~1.0) pg/10°
AF—Tabe ¥ 5 I sl ;

H e, FTE pGagPol-RRE-NES-cINT K44 A EH (0.4~0.9) pg/10° A F—fape ¥
FlEtmpe;

#RiLH, PFL pGagPol-RRE-NES-cINT 69 AEH 0.8pg/10° A% —Madk ¥ %1%
.

9. BREBFBK 6-8Z—FEM T X, AP, 2F%2) &, HEF—REXNFES
BEAHLEEGOELSY, AAESHH 1~5pg/mL F= 300~500pg/mL; LM, FrE
FREEAERERGAES A Y 2pg/mL F= 400pg/mL;

Fo/BR, ETEKI) P, AR -_REXARSEX. $REXFNER OGR4, 1
RAESHH 1~5pg/mL, 300~500pg/mL F= 300~500pg/mL; RMLkH, HARSEE. §
REXADNEXHAESANN 2ug/mL. 400pug/mL F= 400pg/mL.

10. —Fr R BEGEXFk, AP, BEORAEBRERARE 15 2R BE
REOEMBE .

11. BEFERFI LK 10 FFENE =Tk, Lo, 0

KOS RBHERAERECOEMILR, REMABZINALTRASREZOEWE R
FERKE.

12. BFRAIER 10 R 11 ARG T &E, AP, FEHAEELERAEREOEME
AP EMARCHEE, MERLKERSBHREHREILY: RUHEE: B
&9 k= (1~8) :1;

Hik, TEARCH RS BGRBGRELY: RTUHBE: BoRE=(2~5):1;

EHhiEN, FHEARUHERSBNRBOREIY: RUHEE: BYRB=41,

13. ARFBAAIREK 10-12 R F &, AP, HMERBQRBGAEN (0.2~0.8)
ng/10° A% ERZ O EMBE ;

Hit, B BERESAENY (03-05) pg/10° MR AHERZOEMBE;

fHhikM, BN REEGSAEN 04ng/10° MEHEREOEMME,

14. BFERFAEEL 10-13 Z—FFRGFT Xk, P, HRAASHNABRIEE;

Hb, BrEE SR MmN B ARG 20~30h; LM, FPEE SR AR E
K3 4G 24h;

Hikd, PR EFHOmNEENR 1-5pg/mL, RHEEH, FFEREHFRGRNKEH
2ng/mL.

15. BFERAIEEK 10-14 Z—HEQF &, AP, ARAFF LI PERAHERN
RERAEGRLE;

PR32 H TR,

ik, PrEEZMGRANEEH 5~15mM; RHLEH, PFEEBRGRNEEHN
10mM;

Rk de, PTEIEIRH G N ] A 3§ 6 20~30h; R R, BRI TR N YA
K3 R )G 24h;

15
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R, PrEMRN GHBREE A AHEZNE 6~8h;
Fa/ R, PPN 90 A 45~50h; tREbib, PR A EACIE 490 ) % 48h.

16



WO 2022/116815 PCT/CN2021/130967

reret)

QW

RS

pPure co TRl
e

RRR SRR
STy

TR RN

pYEYE
2614 bp

1/6



WO 2022/116815 PCT/CN2021/130967

REagPol-RRE-NES-CINT
12901 bp

. 235G
actin —» 0

- YSWG

% 38 1% 23 28 3 32 33

A 2

2/6



PCT/CN2021/130967

WO 2022/116815

PVGRE ARSI

a
w
8
("

EFEENE

: 1.0O0E+ 08
O.00E+ DO

4
-,H.
g
&
w/nLl mﬁ@@

PVGREE TG

B3

RERRENTSER

6.00E+06

N 48 hiBSTHE

4.00E+06

(Tw/nL) Sges

2.00E+06
0.00E+00

0.4

0.3

0.2
Bk (ug/1E+06)

0.1

A 4

: 3 o
2 " B o

R

2 I
p; \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
|

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x
I

S
e ————

S A

B e s
I

Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

R —————
; A
I
A
I

D O
|

s

Z \.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
3 ————

B \\\\\\\\\\\\\\\\\\\\\\\\\\\
I
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\,\\\\\\\,.\\\\\\\\\\\\,\.\\\\&

P
I

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
e ——

AR AR A
|

- \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x
I

B
e ——
3
o\\ A
e ———

e

\ ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\
g e —

P

. \.\.\.\.\.\.\\\\\\\\\\\\\\\\\\\\\\\\v
e ——————

B
I

B

R
I

[ R s
S —————

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x
I

D

L
I
M\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
e ——
A A A

I

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x
e

A ARSI
|

‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
I

S

Bom o8 w
AR
%o
]
PR

w

i

3/6



WO 2022/116815 PCT/CN2021/130967

Clone31 F~=HISEMLIE

5.00E+06
0 BLOOESF06 o
£
=)
D 3L00E+06
% 2-00E+06 ......................................................... &Hﬂﬁiﬁ
IHE 1.00E+06 g & B RN
& 0.00E+00 NN \\__I. & ....... N N N\ N
P65 P70 P75 P78
R CE
A 6
a
F
2
.g_ 2 Clone31+ $i
PR N w ..................... mClone31- i
P83 P88 P92
anaAR %
b
Clone31 GagPolZ:FH# I ¥
10
§ 8 ............................................................................................................
7’ 6 ............................................................................................................
d;.’- 4 T R T §C|0nes1+ﬁ
2
C e ... . . \ = Clone31- 5
P83 P88 P92
20 AR B
¢ Clone31 RevZtE #E N ¥
10
= 8 ............................................................................................................
S 6
o
g_ P PP PP TR R §C|one31+ﬁ
S, m Clone31- i
. \\ \
P83 P88 Po2
il lne
B 7

4/6



WO 2022/116815

PCT/CN2021/130967

& 1.0

EA

0.5=

e
#

HRABBRERY

0.0 —r—t—g
[

B3R HACIone I TR FETRREEER

1.00E+11

8.00E+10

6.00E+10

4.00E+10

2.00E+10

0.00E+00

E125583VPRILL

AN

Clone31 IR HRAE 293FIIFESHE

;)

5/6




WO 2022/116815

E100055:824hfR48h;ERNLY

mCione3l
N2938E

E100085 R HCPIEE L
% 10000
B N\
g 5000 \\\
ER \ mCione31
: . m B o
% Clone3l 203408
i e
EL10004E1VPHHL
B.00E+10
-~ 8.00E+10
N
o 4.00E+10
% > OCE+10 m Clone31
G.CO0E+GO WM s N 29338
Clone3l 29341
i e
A 10

6/6

PCT/CN2021/130967



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2021/130967

A. CLASSIFICATION OF SUBJECT MATTER

C12N 5/10(2006.01)i; CI12N 15/867(2006.01)i; C12N 7/0

1(2006.01)i; C12R 1/91(2006.01)n

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

C12N; C12R

by classification symbols)

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 (nam

T, 080 R, =k, ok, TUEAEEEY), G, RO ML,

e of data base and, where practicable, search terms used)

CNABS, DWPI, SIPOABS, CNTXT, USTXT, EPTXT, WOTXT, CNKI, WEB OF SCIENCE, PUBMED, J7 A ##%: 187

5, M NEE, ZIHHE, TR, lentiviral, 1v, cell line, vector,

plasmid, TetR, envelop, CoTetR, VSVG, GagPol, Rev, PEL polyethyleneimine, doxycycline hyclate, NaB, sodium butyrate;
GenBank+EMBL+H [E T H] L4775 KR 245 sequence search for SEQ ID NOs: 1-7.

producer cell lines”

ISSN: 0969-7128,
pp- 805-814, see entire document

Gene Therapy, Vol. 16, 05 March 2009 (2009-03-05),

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 112430582 A (BEIJING IMMUNOCHINA PHARMACEUTICAL CO., LTD. et al.) 02 1-15
March 2021 (2021-03-02)
see claims 1-15
X US 2019211358 Al (OXFORD BIOMEDICA LTDj) 11 July 2019 (2019-07-11) 1-15
see description paragraphs 0174, 0323, 0362-0368 and table 1
A CN 106029891 A (OXFORD BIOMEDICA (UK) LTD.) 12 October 2016 (2016-10-12) 1-15
see entire document
A HJ Stewart et al. "Development of inducible EIAV-based lentiviral vector packaging and 1-15

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

D&

wyr

“&” document member of the same patent family

Date of the actual completion of the international search

08 February 2022

Date of mailing of the international search report

17 February 2022

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Vectors)"

FEFTEZE (Chinese Journal of Lung Cancer),
Vol. 17, No. 12, 31 December 2014 (2014-12-31),
ISSN: 1009-3419,

pp- 870-876, see entire document

PCT/CN2021/130967
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A i SLEE 8 (MENG, Fanrong et al.). "SRR A WF R (Advances of Lentiviral 1-15

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2021/130967

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

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:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2021/130967

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 112430582 A 02 March 2021 None

uUs 2019211358 Al 11 July 2019 EP 3502260 Al 26 June 2019
EP 3633040 Al 08 April 2020
EP 3696272 Al 19 August 2020

CN 106029891 A 12 October 2016 JP 2020096609 A 25 June 2020
ES 2748377 T3 16 March 2020
EP 3083969 Al 26 October 2016
EP 3083969 Bl 07 August 2019
EP 3650548 Al 13 May 2020
DK 3083969 T3 14 October 2019
GB 201322798 DO 05 February 2014
JP 2017500870 A 12 January 2017
JP 6655014 B2 26 February 2020
us 2016333373 Al 17 November 2016
us 10544429 B2 28 January 2020
KR 20160122125 A 21 October 2016
WO 2015092440 Al 25 June 2015
PL 3083969 T3 31 March 2020
us 2020102578 Al 02 April 2020

Form PCT/ISA/210 (patent family annex) (January 2015)




E R ERS [ i
PCT/CN2021/130967

A ESIRbaES
CI2N 5/10(2006.01)i; CI2N 15/867(2006.01)1; CI2N 7/01(2006.01)i; C12R 1/91(2006.01)n

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B.  tEW
T2 A AR PR BE SRR (PR » R ARG M) 2K5)
C12N; CI2R

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, DWPI, STPOABS, CNTXT, USTXT, EPTXT WOTXT, CNKI, WEB OF SCIENCE, PUBMED, JiF#iiElE: B, MR, Ik
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NaB, sodium butyrate; GenBank+EMBL+™"EEH]AEMFEHIRER RS XSEQ ID NOs: 1-THIFHI 2.
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2 IR 15
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A H] Stewart %. “Development of inducible EIAV-based lentiviral vector packa— 1-15
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