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[Abstract] Objective To improve the MigR1- CD19- CAR (chimeric antigen receptor) that
contains a single chain variable region (scFv) which targeted to CD19 through a retroviral vector
transduction efficiency of T-lymphocytes. Methods Insert the CD19- CAR fragment into the retroviral
vector (MigR1) through recombinant DNA technology, after transfecting plat-A packaging cell lines, viral
supernatant was collected to transduce K562 cell line and activated human T-lymphocytes. We used flow
cytometry to determine the transduction efficiency and RT-PCR to confirm the transcription of CD19-CAR
gene. The ability of the transduced T cells to produce IFN-y and TNF-a in a CD19-specific manner was
measured in an enzyme- linked immunosorbent (ELISA) assay. Results (D Using MigR1-CD19-CAR
retroviral vector to produce the high titer retrovirus. 2MigR1-CD19-CAR transduction efficiency of K562
cell line was significantly higher than human T-lymphocytes (P<0.01). 3120 min centrifugation could
significantly improve transduction efficiency of T- lymphocytes to (54.5 + 14.6)% . @ Transduction
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efficiency could be improved by deciding transduce time according to T-lymphocytes proliferation fold in
vitro individually, and the highest transduction efficiency in the study was 69.3%. The CD19-CAR gene
sequence was transcripted specificly with high efficiency. & IFN-y and TNF-a released by CD19-CAR
transduced T-lymphocytes significantly increased to (13 230+1 543) pg/ml and (4 217+211) pg/ml when

coculture with CD19- K562 cells. Conclusion

We have successfully constructed a second generation

CAR which targeted to CD19 through a retroviral vector called MigR1 (MigR1-CD19-CAR). Deciding
transduce time according to T- lymphocytes proliferation fold in vitro individually and 120 min
centrifugation could improve the CAR transduction efficiency of T-lymphocytes. RT-PCR confirmed that
the CD19-CAR gene was specificly transcripted with high efficiency. IFN-y and TNF-a released by CD19-
CAR transduced T-lymphocytes significantly increased when activated by target cells.
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DR 5 e 8% Ok (80.0+4.4)% , il T 41 4% YRl
(25.1£5.8)%, 2 A S it2% & L (P<0.01), K562
YL R eGFP ik, IR FN (74.243.2)%; 1M T
Y il h eGFP AN RE A ALK 35, R IEF(U M (0.9«
0.5)%, JCik4E/n H I 1) Rk

3B AN [ B ) T 248 M % G 3%0% : CD19-CAR
BH PR % . oK B0 2H CD19- CAR-T 4 Jitd BH ¥ % K
(26.6+6.2)%, &5.0> 30,60 & 120 min £{ CD19-CAR-
T 24 it BH M 25 43 53] 9 (25.145.8)% . (30.8+5.5)% &
(54.5+14.6)%., 5> 120 min 415 HAh 4 20 ik 2%
SR SRR (P {E4<0.05) , 1M HoAh 45 2H 24 1]
P2z R g2EE (P A >0.05) . $E/RE
> 120 min ATAT R = T ARG I 0%
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T S T T A M ) R AR G e OR B 1Y
52 ALGEHE K 69.3%, T 45 6 KIN MR /N T 2.54%
AIREAS 1.2 T 53 ) e Ge b e e i . To 9 R (973
RO KT 6 f5 1) XFFEAS 1,2 Rk #E 17 MigR1-
CD19-CAR Ui % Sy B % e CR WG YR A | e e
R B e 1) B2 AL 45 2R 53 Sl 42 T 3 32.8% 1 64.7% .
SEISTESE T 40 1A 4h 28 CD3/CD28 k4 rhiL-2
PR P A B R 2 5 ARYE T 40
A5 B A A 1R 5 Y st HL T 52 B MigR1- CD19-
CAR i i 555 3 X T 40 M 1) = 850G e o X
scFv b Bt %5 scFv R v il U1 7 45, 22 CD28 F B L 15
CD28 A v U137 5 2 TCR F Be i) 340 - FiiEs 14
#E4T RT-PCR %52 , MigR1-CD19-CAR % 44 T 41l ifs
(R LHPFEARZ 5, BAHG YA R INE )72 hFiE
S CD19-CAR H #y 2 I 7E R YL i AN T 2 il rh 45 S5
PEEE S

5. CD19-CAR-T 5 CD19-K562 % #I 2 fify H: ks
725 IFN-y . TNF-0% 357K F-: CAR-T 5 CD19-K562
ILHEFRAH IFN-y2R357KF- 2 (13 2301 543)pg/ml, 45
Jo DU AH RGN, 25 A it ar i L (P<0.01)
CAR-T 5 MigR1- K562 41 [ (2 486 +69) pg/ml] .
CAR-T 5 K562 4 [ (2 615+241) pg/ml] .CAR-T 4
[ (2 777+430)pg/ml ] . T ZifE4H [ (1 861+799)pg/ml |
PRI 2 8] 25 5 35 6 Ge it 2 B L (P {E #4>0.05) .
CAR-T 5 CD19-K562 13 35 4H TNF-a 2 ik /K 4
(4 217+211) pg/ml, 55 J5 UL i & 380, 22 A Geit
273 X (P<0.01),CAR-T 5 MigR1-K562 #1 [ (942+
70) pg/ml] .CAR-T 5 K562 #H [ (986+136) pg/ml] .
CAR-T [ (871£118)pg/ml] . T ZH Ui [ (780+74)
po/ml ] P P 2 [) 22 5 ¥ T S 1 27 5 (P ¥ >
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KV 2P IR O 200 B P IS 1 A O 240 B s
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AWFFE R, AT E UG ] MigRL ¥ % S 75 4
IR TORIA 5 T 240 B T Ak I s 2L 4+ CD28 1Y
R CD19-CAR # /4 , MigR1 ik it MSCV (mouse
stem cell virus based splice-gag vector) .eGFP . [N #
FEREAIE AT 2 (Internal ribosome entry site, IRES)
=HEM, 2 T R R D 3R IR a1
A IRES HAE T EAK AR MU S - r ], AT A
SN VR 5V IE A AR R B S AN

R1 SRR IEE AR T Ay 1 e JesdoR

[ A WeFmA WA ALC T4 550 (%) CD19-CAR-T 54t (%)
(%) (m*) (%) (x10°/L) 56K EHPN Hi12K ELPN
1 5 27 1.92 31.95 2.01 2.3 15.2 165.2 17.6°
2 s 26 1.59 4252 2.33 1.4 6.8 39.1 3.8
3 L 28 1.71 26.97 1.68 8.1 24.1 187.5 69.3
4 L 29 1.62 32.41 1.98 7.2 17.5 134.2 58.6
5 s 27 1.67 32.98 3.13 6.3 14.3 107.1 447

T s I RCR R, KSR IR 28 O RpATHE UL e YR IH2 T) 22 64.7%.32.8%; ALC : it LU 2 i 266 X i
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DA IRES B4R #HIE, T [F]— A rh i[RI 3k A~
H AL NIH #2388 FH RISl MSCV 7 53
I B AR IR TR, T AR 52 50 BIE MigR1 AT L Il e
95 T A 2R A0 i NIH-3T3 T 541 it - [ i 23k
eGFP, H i A% MSCV #7175 T 51l i A 34 Ofd T
YA B TR T WS 2 A L 1) S €, 5l T M
BEPEH 7= BE KT, R T WSO v 0 0 B RO s @9
B R A LU A9 B8 J G NIH-3T3 41 Jifd 48 h Ji5 B
A IR HTR I, P A At ] 4 i i S A AR
G A T 150995 75 00 5 )ik B A i A eGP i i
TG Y A 25 LHG e ad 7 e HLvh m] B r= A 1 5
[, SR T MigR1 2R3k BRLJE A P 81 v O f A & A
RN, WO Y H A0 RS T R s H
) R DRI (1) R B oy e — o PRI, L T) o k£ 1 [+
— I Sy 2 AR v 24 W e R ER R B A R
iy n oh I — e R LA BT

0 B L Y SR — P 3 o 0 R R 24 i 4
fit DA T 82 15 2 G 3 1 1% TR P 0 2% B0 G e
BSOS AR AHIE] . Bahnson 25 i IR B9 A
T M0 (& 4 5 CD34 4 ) FHE B0 Sy A L iR
FEXTH e Ye R o WF AT s 0 T Ry 2 R e
£E, M EARAS JB 0 T3/ T 1. 000xg 1), #2412
R 2 R SR TS & /N BT, 24 E0 T
KT 12 000xg Hif, 95 5 H 30 A AT ) AS 1) 5
MEA 550 124 (1 500~10 000 ) xq i Y R Fiti 5.0
SEANTIHE A . Bunnell 557 i 8 B0 e g A1 A 1M
Ik EL 2B IS0 2R 1. 000x g, B0 i 32°C, i e
W] IK 15%~33%,, A S 4o o SR S0 77 (1 800
r/imin) | &0 (32 °C) Vi 7EE [ (5.43~7.34) x
10" CFU/mI | — g B, B0 [R] % T 20 i f% YRR
] , B A 5.0 2900 30 min 5 2.0 60 min = i
Yooy L Y RORIF 22 3 BT 7 3, 1 540 120
min i E 2 S ULRICR

T 4 e B AR R S A, ek TR
ToHh T4t B D A T AR 0 (3~4 d) iR Ah 85
Fi, ASSZI N B CD3/CD28 iRk 5 rhiL-2 I A iAok
ALY 1N T dr s Jhgy A 5 2 g BRI JiE
SEHARSNE Y B AEAR SN R T A
NP B 1 T T B T T A AR B AR s 55
2 R AN B 3R 5 12 KRB T RCR 4 Bl
165.2%.39.1% .187.5% .134.2% .107.1%., ¥4 53905
BE AR T 04 5 DR A 0 A0 200 o Ak 400 P
FECARAS , PRI BB B AR SN & AL B VA0 T i ik A
PJTH I B 10T O 1) ) AR 2 S, 6T v AR

EXL 200 J 7 e WOR A A T R S o T DA [ A Sk
HEAT G L (R 45— B[R], 40 NITH 8 iR AR s 1k
PGS 2 RV YL OF TR 3 RER L), IF A4
XA AR S A5 YL AL, WA SR 800 AR T 21 i
BEYHORA TR, S R S S2Im R . 25T
AT BT A B, wRT i — 2D Rt
FBVEOFLE B BT 275 5 s B AR S s fe 3
AR 2E e SR B PRSP I E 4T
BT 4 L B A s R R (R OC R DMB 4748 54
J&5 CAR-T HAR Bl R

MSKCC NIH  Z& 47 1 J& WK 2= S5 HLAG 7 1
CAR-T H A i:h 2 v 1) 2R 1] RetroNectin 4 1= 955 2 %
T 40 Jf 1 5% Yy 2% % RetroNectin (Recombinant
Human Fibronectin Fragment) B[l 8 20 A £F 4 % $ %
F W, FLALFE AR M 45 A 38, B N 45 A 30 CS1 4
FEANTIRE XL, T 4H MR T VLA-4 K VLA-5 /] 43
%15 RetroNectin [ 19 CS-11v &5 445 & 454
W SR R AR T LS TR 45 A s & . S
RetroNectin i # (145 77 25 4 22 10, 20 M 5 95 2 4k
DI v B2 A7, DI i L PR A e sdoe . HUR 200t
FEAE S 28 20 it R S 3 ) S A0 i 3 T VILA-4
VLA-5 RGN, ATk — D4 A el ™, AR5
55 38 3 ok N7 A 2B R VR A D 1 A R B
WYL T 200, 711 FH RetroNectin, % YLk % i 55
Al 15 5] 69.3% , 5 NIH )i Fi] RetroNectin 317 4% YL Jif
3B I v e e R 76.77% e 3 , T B4k
TR YL TR SR AR H Y

T T IA AR 9255 v MigR1 3% 3k 4R K 45 44 vh
IRES £ T H (2[R 55 eGFP 2K 2 1] , BV H iy 3£ A
HE mMRNA 5' 1 45 14 k2 1f #2110 eGFP WU 5¢
IRES & 45 115, IRES i J& 14 P8~ B FH Y 22 18 3
TR G Y L {0 IRES 36 14 5 r I FH A i 328 26, A7
TEeGFPELMH | H W EE Rk — ik — 5o & — & A
FIETTRE . ARSI A Y MigR1-CD19-CAR #;
A, 55 7540, 265 40 i &R L K562 4 it 28 245 51 % 5k
eGFP HLAN g2 H 4 3L PR Y 23k, T 7 bk B4 440 it v
eGFP R LA H it 2%, 1if CD19-CAR H 1) A |
Al ek, Labas iR R T IRES i PEFE ARtk
L4 M rh Az A, T AE S PRI SE rh 4k st

CD19-CAR-T 5 CD19-K562 % 1 4 Jifa e 45 7%
J& , IFN-y  TNF-a Bl 2 489 0, 1iE 5 CD19-CAR %
YU )5 T 20 i nT 4 S U CD19 #EpL Btk 1 5 | A 240
JL PR R, S A S I AR I, FH B 5 JE it . FR
T8 T 5 22340 i CD19-CAR-T (44 N 4h & 455
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TEH.

Zi LIRS AR 7 CD28 S o>

+ 15 CD19 i ) — 4K MigR1-CD19-CAR i¥i /%
SR RE AR AJEAC T 40 5 B YRR Bl 2
69.3%, RT-PCR il %:3iF CD19-CAR H (3L K 1 5%
Pefa N T b 4 et 655, IS8 CD19-CAR 5%
YuJ5 T 40 AT e ST CD19 FEe SRk i 5 | A 2
JERF IFN-y . TNF-a RSB
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