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Background

Rituximab (Rb), a monoclonal chimeric anti-CD20 antibody (mAb), has been widely used with chemoimmunotherapeutic regimens in 
the frontline therapy for patients with CD20+ BL (Goldman/Cairo, Leukemia, 2013 and Leukemia, 2021). Obinutuzumab (Ob) is a 
humanized, type II anti-CD20 mAb glycoengineered to enhance Fc receptor affinity (Tiwari/Cairo et al, BJH, 2015). Polatuzumab Vedotin
(PV) is an anti-CD79 mAb drug conjugate and has demonstrated significant preclinical activity against indolent CD79b+ NHL (Polson, et 
al, Cancer Res, 2009). Our group has successfully expanded and engineered peripheral blood NK cells with CAR to target B-NHL 
(Chu/Cairo, et al, Can Imm Res 2015). NKTR-255 is an investigational IL-15Rα-dependent, polymer-conjugated, recombinant human IL-
15 agonist that retains the full spectrum of IL-15 biology, including expansion of NK cells (Miyazaki, JITC, 2021; Robinson, J Clin Invest, 
2021). 

Method
NK cells were expanded with lethally irradiated K562-mbIL21-41BBL cells and isolated as we previous described (Chu/Cairo, et al, JITC

2020). Anti-CD19 CAR mRNA was electroporated to expanded NK cells. 40ng/ml NKTR-255 and 1ug/ml antibody were used for in vitro 

cytotoxicity assays. IFN-r and perforin levels were examined by ELISA as we previous described (Chu/Cairo, et al, JITC 2021). Rituximab-

sensitive Raji and -resistant Raji-2R and Raji-4RH were used as target cells. 

Objective
To investigate the anti-tumor effect of ex-vivo expanded anti-CD19 CAR NK cells combined with 
rituximab, Obinutuzumab, or PV with or without NKTR-255 against BL.

Results
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3 NKTR-255 enhanced OB(Obinutuzumab) dependent anti-tumor cytotoxicity of CAR/NK cells.

0

10

20

30

40

50

60

70

80

90

NK NK+RB NK+OB CAR CAR+RB CAR+OB

0.0011
0.0379

0.0007

0

10

20

30

40

50

60

70

NK NK+RB NK+OB CAR CAR+RB CAR+OB

0.0031
0.0243

0.045

0

10
20

30
40

50
60

70
80

90

NK NK+RB NK+OB CAR CAR+RB CAR+OB

0.0017
0.05

0.0051

Cytotoxicity %

0
100
200
300
400
500
600
700
800
900
1000

NK+IgG NK+RB0.2 NK+OB0.2 CAR+IgG CAR+RB0.2CAR+OB0.2

0.0002
<0.0001<0.0001

0.0464

0

200

400

600

800

1000

1200

NK+IgG NK+RB NK+OB CAR+IgG CAR+RB CAR+OB

0.0155
0.0429

0

500

1000

1500

2000

2500

NK+IgG NK+RB NK+OB CAR+IgG CAR+RB CAR+OB

0.0076
0.0250

0.0441

-100

0

100

200

300

400

500

600

700

NK+IgG NK+RB NK+OB CAR+IgG CAR+RB CAR+OB

0.0056
<0.0001<0.0001

0.0459

<0.0001

-50

0

50

100

150

200

250

NK+IgG NK+RB0.2 NK+OB0.2 CAR+IgG CAR+RB0.2 CAR+OB0.2

0.0188

<0.0001

0

50

100

150

200

250

300

350

400

450

NK+IgG NK+RB NK+OB CAR+IgG CAR+RB CAR+OB

0.0125
0.103

Perforin pg/ml IFN-r  pg/ml

4 NKTR-255 enhanced OB(Obinutuzumab) dependent anti-tumor cytotoxicity of CAR/NK cells.
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Compared to controls, NKTR-255 + Ritux significantly enhanced both the in vitro cytotoxicity of anti-CD19 CAR NK against Raji (p=0.006) 
as well as the release of perforin (p=0.003) and IFN-g (p<0.01). We further confirmed the results utilizing Raji-2R and Raji-4RH cells.  
NKTR-255 + Ob significantly enhanced the in vitro cytotoxicity of anti-CD19 CAR NK compared to controls against Raji (p<0.0081) as well 
as release of perforin (p<0.05), IFN-g (p<0.001) and granzyme B (p<0.01). We further confirmed the results utilizing Raji-2R and Raji-4RH 
cells.  NKTR-255 + PV significantly enhanced the in vitro cytotoxicity of anti-CD19 CAR NK cells compared to control groups such as 
expanded NK cells +NKTR-255+PV against Raji (p<0.0001), Raji-2R (p<0.0003), and Raji-4RH (p<0.0311) (Figure 1), as well as enhanced 
release of IFN-g and perforin. 

Results

Conclusion

We found that NKTR-255 + Ritux, Ob or PV significantly enhanced the in vitro cytotoxicity of anti-CD19 CAR NK cells against 
BL cells. The in vivo effects of NKTR-255 with anti-CD19 CAR NK cells and Ritux, Ob or PV against rituximab-sensitive and -
resistant BL cells using humanized NSG models are under investigation. 

Acknowledgements
This work is funded by Children’s Cancer Fund Laboratory at New York Medical College and Rally foundation.

%
 v

ia
bi

lit
y

* * *

** * * *

** **

*** ***

* *
* * * **

*

* p<0.05, **p<0.01, ***p<0.001

* p<0.05, **p<0.01, ***p<0.001

*
*

*
**

***

***
****

*
***

* *

*

*

*

**

*

*


