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Supplementary Table S1. Efficacy of various CAR-NK-92 cells targeting CD19 or CD138 tumor antigen. 
 

CAR design 
(generation) 

Type of 
effector 
(E) 
NK-92 
cells 

Transduction 
/ transfection 
efficiency  

Type of 
target (T) 
cells 

E:T ratio 
(incubati
on time 

Detection of 
cytotoxicity 

Efficacy of CAR-
NK-92 cells 
(vs control) 

References 

CAR-NK-92 cells targeting CD19 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 
 

F(ab’)2 
>80%  

K562  
(negative) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

25.24 ± 0.71%  
(vs 30.19 ± 3.31) 

Current 
study 

scFv-CD3ζ (1st gen) 
Myc-tagged 
CAR N/A% 

1:1 (4 h) PI+ 
Approx. 15%  
(vs 10%) 

[1] 

scFv-CD3ζ (1st gen) 
F(ab’)2 
approx. 50% 

5:1 (4 h) PI+ 
61.7 ± 4.4%  
(vs 66.1 ± 0.1%) 

[2]  

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 
 

F(ab’)2 
>80% 

Raji  
(CD19) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

80.99 ± 4.14% 
(vs 64.12 ± 9.26)* 

Current 
study 

scFv-CD3ζ (1st gen) 
F(ab’)2 
>95% 

2.5:1  
(4 h) PI+  

Approx. 80%  
(vs 45%) [3] 

scFv-CD3ζ (1st gen) scFv 95% 1:4 (24h) 
Annexin V+ 
(Annexin V/7-AAD) 

Approx. 45%  
(vs 15%)** [4] 

scFv-CD28 -CD3ζ 
(2nd gen) Myc-tagged 

CAR N/A% 

1:1 (2 h) 
PI+  

Approx. 60%  
(vs 10%)* 

[5] 
scFv-CD137- CD3ζ 
(2nd gen) 

1:1 (6 h) 
Approx. 45%  
(vs 20%)* 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) NK-92 

F(ab’)2 
>80% 

H929  
(CD138) 1:5 (4 h) 

Annexin V+ 
(Annexin V/7-AAD) 

28.28 ± 4.17% 
(vs 36.30 ± 2.87) 

Current 
study 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 
F(ab’)2 
>80% 

RPMI-
8226 
(CD138) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

39.9 ± 4.30%  
(vs 33.32 ± 6.92) 

Current 
study 

 



scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 

F(ab’)2 
>80% 

REH 
(CD19 and 
CD138) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

65.24 ± 2.69% 
(vs 5.83 ± 1.76)** 

Current 
study 

scFv-CD3ζ (1st gen) F(ab’)2 
approx. 50% 

5:1 (4 h) PI+ 76.3 ± 4.7%  
(vs 15%)** 

[2] 

scFv-CD3ζ (1st gen) Myc-tagged 
CAR N/A% 

1:1 (4 h) PI+ Approx. 15%  
(vs 0%)** 

[1] 

CAR-NK-92 cells targeting CD138 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 F(ab’)2 
>80% K562 

(negative) 

1:5 (4 h) Annexin V+ 
(Annexin V/7-AAD) 

32.25 ± 2.47%  
(vs 30.19 ± 3.31) 

Current 
study 

scFv-CD3ζ (1st gen) NK-
92MI 

EGFP-tagged 
>95% 

1:1 (4 h) Annexin V+ 
(Annexin V/PI) 

Approx. 60%  
(vs 55%) 

[6] 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 
F(ab’)2 
>80% 

Raji 
(CD19) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

63.20 ± 1.27% 
(vs 64.12 ± 9.26) 

Current 
study 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) NK-92 

F(ab’)2 
>80% H929  

(CD138) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

61.28 ± 0.05% 
(vs 36.30 ± 2.87)**  

Current 
study 

scFv-CD3ζ (1st gen) 
NK-
92MI 

EGFP-tagged 
CAR >95% 1:1 (4 h) 

Annexin V+ 
(Annexin V/PI) 

Approx. 40%  
(vs 20%)**  [6] 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 F(ab’)2 
>80% 

RPMI-
8226 
(CD138) 

1:5 (4 h) Annexin V+ 
(Annexin V/7-AAD) 

57.46 ± 1.88%  
(vs 33.32 ± 6.92)**  

Current 
study 

scFv-CD3ζ (1st gen) 
NK-
92MI 

EGFP-tagged 
>95% 

1:1 (4 h) 
Annexin V+ 
(Annexin V/PI) 

Approx. 30%  
(vs 15%)* 

[6] 

scFv-CD28- CD3ζ 
(2nd gen) 

Fc 99.9% 1:4 (6 h) 7-AAD+ Approx. 45%  
(vs 25%) 

[7] 

scFv-CD28-4-1BB-
CD3ζ (3rd gen) 

NK-92 
F(ab’)2 
>80% 

REH  
(CD19 and 
CD138) 

1:5 (4 h) 
Annexin V+ 
(Annexin V/7-AAD) 

18.45 ± 1.64% 
(vs 5.83 ± 1.76)** 

Current 
study 

CAR-NK-92 cells targeting CD19 and CD138  – Data from other studies are not available. 

 
*p < 0.05, **p < 0.01 versus control in the same study. Abbreviation: PI, propidium iodide. 
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