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T cells harboring anti-CD20 scFv-CD8-TCR( fusion gene in treatment of human B-cell lymphomas: an experi-

mental study
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[ABSTRACT] Objective: To observe the anti-tumor effect of T lymphocytes harboring anti-CD20 scFv-CD8-TCRY fusion gene
on human B lymphomas in vitro and in vivo , so as to explore the feasibility of CD20-mediated autogenous T lymphocytes in kill-
ing B-cell lymphomas. Methods: A fusion gene containing anti-CD20 scFv, CD8 molecule and CD3¢ chain was constructed and
was cloned into pcDNA3. After confirmed by restriction endonuclease analysis, the fusion gene was used to transfect the human
peripheral T lymphocytes through electroporation and expression of anti-CD20 scFv-CD8-TCRY fusion protein was induced. The
CD20 antigen-recognition ability of transfected T cells was determined by flow cytometry. The killing effect of transfected T
cells on B cell lymphomas-Raji cells was tested in a cytotoxicity assay. The anti-tumor efficacy of this gene-modified T cell a-
gainst the Raji tumor cell line was also evaluated in BALB/c nude mice. Results: We successfully constructed the anti-CD20
scFv-CD8-TCRY fusion gene and expressed its protein on T cells. Flow cytometry and cytotoxicity assay demonstrated that the
gene engineered T cells specifically recognized CD20 antigen and specifically inhibited B-cell lymphomas Raji cells. Furthermore,
the T cells significantly inhibited the transplanted Raji cells in irradiated BALB/c nude mice. Conclusion: T lymphocytes trans-
fected with anti-CD20 scFv-CD8-TCRY fusion gene have antigen-specific anti-tumor effect in vitro and in vivo, which lays a
foundation for utilizing human T lymphocytes to treat human B-cell lymphomas.
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KIAFEE DHS5 o A i 02 5 B2 BE 1 B 2 BF 5 BT I
7, BREITER N YIRS Hind Il . BamH 1 \EcoR T .
Xho T #l PCR Je Wil ) & W B 49 TRA R
Al R B R &L e G R) &  A E SR AR
THRAMRAF;RT-PCRAH & . pGEM-T #8414t 7
& A Promega /A A ; TRIzol & RNA # L #| &
I H Gibco 23 #), Lipofectamine™ 2000 1 H In-
vitrogen /A #) ; Qiagen Plasmid Midi Kid W H Qia-
gen A Al ; B Y4 iR ) Nucleofector™ Iy H 74
Amaxa A A, Lambda DNA/Hind [l Marker JJ4&
EAY TR A A &, DL2000 DNA Marker
TaKaRa 2~ 8 P2 dh . #it CD20 scFv B 43 E 2Rl 2F
B A 9 TR 5T BT BRI ; FITC ARic A9 CD20 & A i
EABEE Bl K 5 0 95 2% FOWF = 5 s MACS Separa-
tors A1 LU 2 $it K Bl IgG-microbeads M H Miltenyi
N KRBT CD3 Bkl [ REINE R R A4 Py 47 R
N 5 I B A A 43 B L Sigma 2 A,

1.2 @mpeikA=zh4r A B 40 Mk B9 40 B B Raji
/I BB I 008 40 0 bk EL-4 O A 0 %5 B e 1 JE
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CD20 PrIR A 40 bk . 30 HfE: BALB/c # 5.6~
8 W A ZE B 2 Bl B S s W o
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1.3.1 kB g % RNA BRI, A CD8 4 F A
B (CD3¢ # A 79 B %1 & FH Ik B 248 2 5 R
43 B NN A i B A% 4 B L ISCER 5 < 10° A4 4 it 4%
Wl ih P2 40 i S RNA, R4 Genbank & # A A
CDS8 43 F F Bt (471 ~ 737 bp) A1 CD3t¢ &% ffg N Bt
(228~563 bp)cDNA ¥ 51, 43 5 76 £ 50 B A BL i) 57
A 3" — X5 8 I T 451 G 5" e 4
R ) BR P DA A AL R AR SR F A K

FHTE T K # B0 10 pmol/L, BAKGIH)F 50T,
TR RN BV S YA

CD8 sense: 5'-G GG ATC C CTG AGC AAC
TCC ATC AT (BamH T ); CD8 antisense: 5'-
T GA ATC C GC AGT AAA GGG TGA TAA
(Hind [l ); ¢ sense: 5'-T GG AAT CC A GAG
TGA AGT TCA GCA GGA GCG CAG AGC CCC
CCG CGT A (EcoR T ); ¢ antisense: 5'-T CTC
GAG TTA GCG AGG GGG CAG GGC CTG CAT
(Xhol),

DAIR B4 M S RNA AR . 17 RT-PCR [
BARy AE 50 pul SOBAR ZR PRI A TE W K 32 pul,
5X Reaction buffer 10 ul,dNTP (10 mmol/L each
dANTP) 1 pl 51445 1 21,25 mmol/L MgSO, 2 pl,
BURNA 1 pl RS 1wl DNA BA5W 1 41, &
T PCR B A H #2350 &5 100 B 43 4 77 15 5 o g
¥ 77 W) FH B ARE O e H Dk S L I Rl B Y B
T, DNA %485 pGEM-T #K% # )5 26 1t 50 &
ANEI
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peDNA3 Hv, S8 TE 8 5 K & il 52 kL, A 5 1 2k
Ak NAME L CD3 T 40, 1 2 itk B 40 e 43
B A B A i A R 0 B AR 1 X 108 A
M ,1 400 r/min B> 5 min, £ EWE . 1 ml 53¢
FEFE RN, A KRILA CD3 Hiufk, 7k 30 min.,
FHAE i PBS ¥ — il . BT 450 pl Zo . m ALl
FPi KB IgG-microbeads 50 pl. 1857 . 7K#¥ 20 min.
1 20 e B A S R AR G, 1 ml B
% RV AR T VR ED N A3 BS I CD3 T T 41,
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MR 5 pg MR peDNA3-HT CD20 scFv-
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AT 40 T 100 pl Nucleofector ™ 5 Hr . # A
LA IR SIS B T A D R U-14 F2 )7
Ao e T e T 10 400 R ST BV ACHT F 0 855 5% 3 L A
5% CO, 37 CHEA 8 3%,
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Uk 2, T B2 5 X 10° A4, 4 Wi FITC-
CD20 #H,0.1 pg, 4°C i E 45 min, PBS ¥ 3 i ,
300 pl PBS BB G b =40 s,
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GADB @ik Bagse 1 IER Y pcDNAS =5
BMAEE Y peDNAS-HL CD20 scFv-CD8-TCRg 1)
CD3 " T ik B 40 i L 43 591 FH JC B 21, G I 3 19 RPMI
1640 HEFRFEVE 2~3 i J5 , 4% 40 : 1,20 : 1,10 : 1,
5+ 1Y LM 5 40 [W) 0t %) 8 480 B Raji, EL-4 18
A (2X 10" /L) A 96 LA, 43 B AHE Y 4 5
FL. IS 4 A4Sk BE 50 20 i I A RR R B, 4
JEL 1SR R JHIOKT BEL A0 0 L 1 4R R JORT R, % % Rkt
B, BRR 100 pl/fL, 37TCHFF R FE 4 h,250 X
g B0 5 min, Wi B 50 pl/FLF—#H 96 FLAR,
A 50 pl BYJEWIR A W, 6 #F 30 min, il 50
pl/FLI IR (1 mol/L /R . BEARALIE Do fH
TR RGIRCE,
ARCR () =

Doo — S50UN Z0 LB SR RS T — SR A B Y 3 SR BRI

P 240 0 ) i R RE T — S A AR Y 3 AR RS i

1.6 #35 T wiest BALB/c 8 A B @i #h e
TEASALIE I B A R AL 6~8 SRR HEPE BALB/c
HEL 30 H."Co 2 Gy M) R 1 k. iESZE 3 F.
BE % hoRE 40 Raji 2 0 B0k K0, B I Ak L PBS
Uk 2 W 5 HE O G T A0 T L A
100 pl PBS HE 1 X 10743 4 i, 42 7 5 H AL
MY HR BT R A S /N BRBENL 4 3 4, 25 Xt
HEZH R # WKE 5 PBS) L BRI X HR 2 (2 # ko 39
Yuzs Bk peDNAS (14 T Ik U 40 ) 41 B 38 36 97 41
R # Wk i 51 %% 4 peDNA3-HT CD20 scFv-CD§-
TCRE Ay T ke 40 A) , B4l 10 ., 0 e B 5% e
25 iR pcDNA3 Fl i B peDNA3-HT CD20 scFv-
CD8-TCRY 9 T kL 4/, J PBS ¥k 2 i )= . 114k,
FH 300 pl 9 PBS &, B ELFEH2 R R 20 M )
W5 2 RV 3 R RIS IcsE ik T k4
(2107 ) FH# B R RO o fiek g o 1 A% A A2 L
SR R B R AR X KR /2 o) A% 30
d JGAEBESh Y B4 A B Bk 21 8UR T 10 % R
TV W b, SO B, B0 R H-E G JR WS
1.7 %it5a  FFH SPSS 10. 0 #4440 ¥ 17 %L
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W ¢ R,
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4 MBI S RNA 5l CDS 4 F il
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CD20 [ HBE BT CDS 43 F F1 CD3¢ B K K 72 B A
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T bk 4 A5, 78 40 M 3% T i h 3R 5T CD20-scFv-
CD8-TCR il 5 25 11 (& 1), 3t 2 20 i ASCRS: ) &5
T e peDNAS-HL CD20 scFv-CD8-TCRY i i
B T W45 & CD20 BLR B RR 2 53 %, 1 %
Yezs [k peDNA3 B9 T ik B 40 i JL-F % A &5 &
CD20 FEH R IIfE . 25 G R0% 3.5 % (K 2).,
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Fig 1 Expression of pcDNA3-anti-CD20
scFv-CD8-TCR{ fusion gene on T lymphocytes

2.3 RBSHME T #k S 2 B Ak S 3T Y 55 4 Bl 69 4F
T A T ae A O R S R 2 SR SR
gy pcDNA3 B T ik U 20 Jf A %% ¢ pcDNA3-HT
CD20 scFv-CD8-TCRg 9 T #k 2 41 i %F CD20~
EL-4 4 i 3% A A Ui 2 fig ;s # 4% pcDNA3-HL CD20
scFv-CD8-TCRE [ T #k L 40 L XF CD20 " 1 Raji 40
WA AT ae. HBEE 500 40 B /50 4 L LL (8 Y 3
T2 5 D) 8 32 W 4G 5 5 7 S 5% % peDNA3 Y T itk 2
ML X Raji 20 i 208 A AL hEe (& 3)

2.4 RBAMSME T # et BALB/c #AA B
WA CBABAAB R AER MG REN, %
PEVRIT AR A KW B ], WEE 30 d J5 LA 3
HUNBAR B 7 F U 5 7 B X B 2H A =S 0 iR
A AR, 20 /N AT B, RiEinir A
SF-$4 iR A AR (112 +18) mm®, B /N T B X
MR 2s (AR IR 4L (2 118 4+207), (2 200+ 215)]
mm®, H 3 257 (P<<0. 01) , BAMEXT BE 4L fi2s (3 %
MR 2H ] 2 22 5 (&1 4)

2.5 RAMNBALKEFINR HE £6 455EFE
25 X R (BT 5 A FITF 1 X B 2 (L 5B) i sed 4
LSRR TC I R YR A L AT DL R i TR G 1 9k 20 B i
S EIRTT L IR LUK B B e IR B, g A 21 e A
Z (K 50),
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M1 96.89 96.89 M1 4410 4410
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Fig 2 Binding capacity of T cells transfected with pcDNA3(A) and pcDNA3-anti-CD20
scFv-CD8-TCRE(B) to FITC-CD20 protein
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Fig 3 Specific lysis of EL-4(A) and Raji(B) by T cells transfected with pcDNA3 and pcDNA3-anti-CD20 scFv-CD8-TCRE
** P<C0.01 vs T-pcDNA3; n=4,r=%s
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QERR GG 0 e S T R R L BAT 2
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B AR A B AR B e AR CD3 T T ik 2
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Fig 5 H-E staining of tumor tissues in different groups( X400)
A: PBS treated group; B:T-pcDNAS3 treated group; C: T-pcDNA3-anti-CD20 scFv-CD8-TCRY treated group
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Ko ARSI B 41 A Ik T Y 4 S R T B E
TR BB N T RIS A R — 2 AT
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