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Construction and Functional Verification of CAR-T Cells Targeting CD70
Using the Extracellular Domain of CD27 as the Chimeric Antigen Receptor

WANG Bing, GUO Ruiting, ZHAO Mingfeng*
(Tianjin First Central Hospital, Hematology Department, Tianjin 300192, China)

Abstract This study constructed CAR-T (chimeric antigen receptor T) cells targeting CD70 using partial
peptides of the extracellular segment of CD27 molecule as chimeric antigen receptor and verified its function in
vitro. The expression of CD70 targets antigen in AML (acute myeloid leukemia ) cell lines was detected by flow
cytometry. The second generation anti-CD70 Lentivirus expression vector containing 4-1BB costimulatory factor
was constructed by genetic engineering method, and the corresponding Lentivirus was prepared to infect activated
human CD3" T cells to obtain the second generation CAR-T cells targeting CD70. Flow cytometry was used to de-
tect the killing function of CD70 CAR-T cells targeting AML cell lines in vitro; the secretion level of cytokines was
measured by CBA kit (including IL-2, IL-4, IL-6, IL-10, TNF-a. IFN-y). The research results indicated that CD70
was expressed in AML cell lines. And the CD70 CAR-T significantly and specifically killed AML cells expressing
CD70 when the effector target ratio was 1:1, 2:1 and 5:1. Compared with the untransduced T cells, CD70 CAR-T
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cells killed target cells and secreted higher levels of inflammatory cytokines, such as interleukin-6, interleukin-10

and interferon-y (£<0.05). In summary, this study the CD70 targeting CAR-T cells have been successfully con-

structed and have excellent killing functions, which provided the foundation for further improvement and optimiza-

tion of CD70 CAR-T in the future.
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A: the CD70-targeted CAR construct; B: lentivirus plasmid vector used in this study.
Bl RLINSEEEECDT0R ISR S

Fig.1 Successful construction of lentivirus vector targeting CD70
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Flow cytometric analysis of CD70-expression on AML cell lines (MOLM 13, KGla, Kasumi-1, THP1, and U937) and B-ALL cell line (NALM®6). His-
tograms show staining with FITC labeled anti-CD70 monoclonal antibody (dark gray) and isotype control antibody (light gray).
E2 AMLAARERIIFRIEZCDT0
Fig.2 AML cell lines expressed the CD70 target
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Flow cytometry detected the transduction rate of CD70 CAR-T, the expression of CAR was detected by PE labeled anti-CD34 antibody QBEnd10.
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Fig.3 Successfully prepared CAR-T cells targeting CD70
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BiE# S | RQR8-CD70 CAR-THIAIHIXT ADCCIFI R o K [7]— S ACRIR FINK AL 5 4 5 (I TATMLAE BB LE 101, 501y 20 A0 A TR 3%
95 24 h, FFEIN100 pg/mLKIAZ 5 P50, PLAIINKAIN AR 2 5 Ly HE2H, 38 AT R AR 2 W ik A% (35 I CAR- TR I TSR 5 2.
Demonstration of ADCC-mediated sensitivity against T cells transduced with RQR8-CD70 CAR. Transduced T cells were incubated with NK cell
effectors derived from the same donor at effector:target (E/T) ratios of 10:1, 5:1, 2:1 and 1:1 and exposed to 100 pg/mL rituximab. Without NK cells

and rituximab as the control group, the residual and live CAR-T cells were analyzed by flow cytometry and the killing rate was calculated.

El4 RQR8:FH XA LUBITADCCIHEFCAR-THEE 5
Fig.4 The RQRS switch can induce CAR-T cell suicide through ADCC
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PMAAREZE IR . ##P<0.01, ***P<0.001, 5UTD T4UHLL. UDT T: REH S E41H; CD70 CAR-T: ¥E[ICD70M Rk HURZ A TAAL . B:
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PRUEZEF R, #*£P<0.001, SUTD T4IAHLL.
A: specific cytolytic activity of CD70 CAR and UTD T-cells against AML cell lines MOLM13 (left) and THP1 (right) in a luciferase-based killing assay
at effector:target (E:T) ratios of 1:1, 2:1 and 5:1 (12 h). Values are presented as ¥£s. **P<0.01, ***P<0.001 vs UDT T group. UTD T: untransduced
T-cells; CD70 CAR-T: chimeric antigen receptor T cells targeting CD70. B: specific cytolytic activity of CD70 CAR and UTD T-cells against AML cell
lines MOLM13 (left) and THP1 (right) in a luciferase-based killing assay at effector:target (E/T) ratios of 1:1, 2:1 and 5:1 (24 h). Values are presented
as X+s. ¥**P<(0.001 vs UDT T group.

El5 CD70 CAR-TH LAAEMH S5 4AE
Fig.5 CD70 CAR-T can effectively kill target cells

1 CBARFIEKNAKESHTAIFICD70 CAR-TARM 5SMOLMI34AE T EI3FELL 255 524 h/E R MAAEE FRiLKF
Table 1 CBA kit was used to detect cytokine in supernatant obtained after 24-hour co-culture of untransduced T cells
or CD70 CAR-T cells with MOLM13 cells at different E/T ratios

éﬂjip IL-4 /ng-L" IL-6 /ng-L" IL-10 /ng' L™ TNF-a /ng-L™" IFN-y /ng-L"!
E/T1:1
UTD T+MOLM13 0.50+0.27 1.01+0.02 1.51+0.38 2.62+0.17 10.61+0.32
CD70 CAR-T+MOLM13 2.26+0.01°¢ 6.78+0.96¢ 886.79+88.21°¢ 31.53+0.48¢ 1 608.14+30.59¢
E/T2:1
UTD T+MOLM13 1.63+0.36 1.06+0.04 2.85+0.33 6.64+1.19 12.44+0.27
CD70 CAR-T+MOLM13  3.13+0.39* 11.13+£1.11°¢ 1 104.54+5.39¢ 55.00+0.33¢ 2 062.43+11.45¢
E/T5:1
UTD T+MOLM13 2.17+£0.10 1.27+0.04 9.72+1.50 9.74+0.65 84.57+£10.45
CD70 CAR-T+MOLMI13  7.72+1.25° 15.12+1.76¢ 1 828.90+8.41¢ 157.63£1.91¢ 2 349.38+254.50°

UDT T: REHFITH; CD70 CAR-T: #HCD70M K GHUEZ AT *ns, °P<0.05, °P<0.01, ‘P<0.001, FUTD T+MOLMI34 He#.
UDT T: untransduced T cells; CD70 CAR-T: chimeric antigen receptor T cells targeting CD70. “ns, *P<0.05, °P<0.01, “P<0.001 vs UTD T+MOLM13 group.
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2 CBA RFIERNAIESHT AAFICD70 CAR-TZAH S THP14AMRIR A R SEELL 205 5 24 hE VAR E FFRIAKFE

Table 2 CBA kit was used to detect cytokine in supernatant obtained after 24-hour co-culture of untransduced T cells
or CD70 CAR-T cells with THP-1 cells at different E/T ratios

Ao
A IL-4 /ng-L"! IL-6 /ng-L"! IL-10 /ng-L" TNF-a. /ng-L" IFN-y /ng-L"'!
Group
E/T1:1
1.08+0.01 0.73+0.06 11.07+0.14 2.76+0.22 5.56+1.22
UTD T+THP1
CD70 CAR-T+THP1 10.35+0.11¢ 1.40+0.09° 18.71+£5.27* 13.88+3.49° 2791.97+560.47¢
E/T 5:1
1.45+0.11 1.03+0.02 17.37+0.95 6.02+0.20 14.79+3.56
UTD T+THP1
CD70 CAR-T+THP1 13.85+1.92¢ 2.5+0.23¢ 25.46+0.64° 155.10+10.48° 4 137.44423.94¢
E/T 5:1
2.10+0.01 1.29+0.05 24.88+1.67 9.39+0.49 90.84+0.49
UTD T+THP1
CD70 CAR-T+THP1 17.70+0.73¢ 5.57+0.22¢ 74.08+4.53° 549.69+43.81°¢ 11 237.12+907.97¢

UDT T: R HIRLM; CD70 CAR-T: E[FCDT0RI R A HURZARTHIN . “ns, *P<0.05, °P<0.01, “P<0.001, 55UTD T+THP 121 EL4L.
UDT T: untransduced T cells; CD70 CAR-T: chimeric antigen receptor T cells targeting CD70. *ns, "P<0.05, °P<0.01, ‘P<0.001 vs UTD T+THP1group.

TEARREF A, FATER I & T F— Rt e
JCD70 CAR-THHAE , Fid i A S 4 i %A% SL 38 4]
A 5 L BB 5 A AU S 1) 2R 4% AMLAH A I 543 Wb
N AR B IE 7o BRibZ 4h, FATIEL CD70 CAR
ST RLE T AN T IR “RQRS™, LLE B 4 Hh %
il CAR-THIMGGE , BN 24t . XI5 LS
CD70 CAR-THIRAL KR LA B € | B6Ailh, £ 5
IR FL R, AT RIS IR R AMLEE 5 B ifbr A, FF
BE— M NCG/N RN AMLBERS | 76 {7 P4 58 31E 8 —
fACD70 CAR-THIA XM, SR, Bt i s,
CD707E AML & H M RIEAF AR R I S v, I
HCD70 CAR-TH A& AN 47 R - A FARR PRt 4
il $& = CD708EHL R R IA g 71 K $2 15 CD70 CAR-T
IR Rt R IS SRV E R E . 724G FIRE 7
BAHTH B4 CD70 CAR-T, fnAa 2 43 Wb 2
K7 1 PUAR CAR-T, HT-353% CD70 CAR-THI A4 1)
RE S FEAME.

g5 b, AR — A CD70 CAR-TAH 2
— PG VR TT AMLIIHT 7 %8, ARG R i B
FASRAL TR FE AL . BRAbh, S T A 205 1 FE a1k ik
AR K, AR AT L CD70 CAR-T5CD33 CAR-T
o, CLL1 CAR-T% CAR-THHMTECAMER, HFiB)T
AMLBE F4 BXUHE S ICAR-TH T-96J7 AML.
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