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Combination of oncolytic herpes simplex virus and CD19 CAR-T cells enhances the therapeutic effect of
diffuse large B—cell lymphoma

LIU Jile', GUO Shujing', SUN Rui?, ZHAO Mohan', AN Yuxin', ZHANG Jinlin', ZHAO Mingfeng®

(1. First Center Clinical College, Tianjin Medical University, Tianjin 300192, China;2. School of Medicine, Nankai University, Tianjin
300071, China;3. Department of Hematology, Tianjin First Central Hospital , Tianjin 300192, China)

Abstract Objective: To explore the efficacy of combined treatment with oncolytic herpes simplex virus (oHSV) and CD19 CAR-T
cells in diffuse large B—cell lymphoma (DLBCL), and determine whether CD19 CAR-T cells can serve as a good carrier for oHSV.
Methods: CD19 CAR-T cells were co—cultured with oHSV to prepare CD19 CAR-T cells carrying oHSV(CD19 CAR-T"™ cells ).
The anti—tumor effect and function of CD19 CAR-T"™" cells were evaluated in vitro compared to CD19 CAR-T cells through cell
proliferation assays, cytotoxicity assays, and the determination of important indicators such as cytokines, cell subsets, and exhaus—
tion phenotypes. A mouse model of DLBCL was established to compare the tumor growth and important organ function in mice treat—
ed with non—transduced T cells, CD19 CAR-T cells, and CD19 CAR-T*™" cells, and to investigate the safety and efficacy of
CD19 CAR-T"®" cells in vivo. Results: CD19 CAR-T**" cells were successfully prepared. In viiro experiments showed that CD19
CAR-T"™ cells exhibited stronger anti—tumor effects compared with CD19 CAR-T cells(t,,,=2.989,P<0.05; t,5,=8.525, P<0.01).
The combined treatment promoted the secretion of interferon (IFN )—y (¢=4.578, P<0.05) and reduced the expression of PD-1 on
the surface of CD19 CAR-T cells (1=2.946, P<0.05). In the mouse model, CD19 CAR-T"™ cells showed safety by only infecting tu—
mors but not affecting the function of other organs, demonstrating safety. Additionally, the tumor weight in the CAR-T®" cells
group was significantly lower than that in the CD19 CAR-T cells group (¢=6.010, P<0.01). Immunohistochemistry also revealed that
the combined treatment of CD19 CAR-T cells and oHSV promoted the infiltration of CAR-T cells into tumors(¢=12.68, P<0.001 ).
Conclusion: CD19 CAR-T cells can serve as a good carrier for oHSV. The treatment with CD19 CAR-T"™" cells can safely and ef—
fectively enhance the therapeutic effect on diffuse large B—cell lymphoma.
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Tab.l Measurement results of blood routine indicators in different groups of mice(xz=s)

51 LI (x10%L) M A (g/L) P4 (x10%1.) I/ (< 10°7L)
UT 4 Jiti2H 5.530.12 92.33+2.08 3.5620.55 392.33+33.83
CD19 CAR-T Zfifz4H 5.57+0.85 91.67+1.53 4.93+0.69 507.00+139.46
CD19 CAR-T™" 4fifffi£H 6.23+1.04 104.00+15.71 5.39+0.40 570.33+63.17
F 125 1.71 8.72 2.98
P 0.35 0.26 0.02 0.13

%2 FRB/DMRIEINEEIEFRNE L RIM(P25,P75),x5]

Tab.2 Measurement results of liver and kidney function indicators in different groups of mice[M( P25,P75) ,x%s]

Eiztan UT 4tiffazH CD19 CAR-T 4iffisH CD19 CAR-T**" 4112 FIH P
AL E (pumol/L) 7.37(5.74,8.81) 6.31(5.85,9.06) 4.62(3.70,14.13) 0.62 0.83
B (U/L) 14.71(4.77,15.34) 11.46(10.34,19.17) 14.48(9.75,15.09) 0.09 0.99
B E B (U/L) 60.27(59.74,74.42) 58.62(51.61,99.27) 86.79(66.59,94.00) 1.69 0.51
JULEF(pmol/L) 7.95+1.95 8.55+1.48 8.02+0.74 0.15 0.87
SRR (pmol/L) 45.48+7.73 40.34+12.13 49.37+15.69 0.41 0.68
PR Z: (mmol/L) 3.55(3.07,3.96) 2.22(2.21,2.79) 3.72(2.41,5.29) 436 0.13
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Fig.3 HE staining (20x ) and spleen length of liver, spleen, and kidney in different groups of mice
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Fig.5 Comparison of tumor size and massin different groups of mice
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Fig.6 Immunohistochemical results of CD3 positive T cells in different groups of mouse tumors(20x )
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