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HuMab-CD38 a human IgG1 mAb that specifically binds human and cynomolgus monkey CD38
-CD38  

IgG immunoglobulin G G  
mAb monoclonal antibody  
MM multiple myeloma  
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2.6.1  
2 H 2 L

148 kDa G1 IgG1

mAb CTD 2.3.S.3.1  

CD38 CD38

MM 45 kDa II
1 , 2 , 3

MM CD38

 

 

 
 

  
 

 1 16 mg/kg
 

 
1 1 8 2 9 24 4 25  

 
1 1 9 3 10 24 4 25  
 

 

2.6.1.1  

1  Quarona V, et al. CD38 and CD157: a long journey from activation markers to multifunctional 

molecules. Cytometry B Clin Cytom. 2013;84:207-17. 

2  Lee HC, et al. Structures and activities of cyclic ADP-ribose, NAADP and their metabolic 

enzymes. Mol Cell Biochem. 1999;193:89-98. 

3  Berthelier V, et al. Human CD38 is an authentic NAD(P)+ glycohydrolase. Biochem J. 

1998;330:1383-90. 
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7-AAD 7-amino-actinomycin D 7- D  

ABTS 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) 
2,2'- 3- -6-  

ADCC antibody-dependent cell-mediated cytotoxicity 

ADCP antibody-dependent cellular phagocytosis
ADP adenosine diphosphate

cADPR cyclic adenosine diphosphate ribose 
 

CDC complement-dependent cytotoxicity

CFSE carboxyfluorescein succinimidyl ester 

cGDPR cyclic guanosine diphosphate ribose 
 

CHO Chinese Hamster Ovary
CI confidence interval
CNS central nervous system
DP double positive
EC50 50% effective concentration 50%  
ELISA enzyme-linked immunosorbent assay  
FITC fluorescein isothiocyanate  
GFP green fluorescent protein  

GLP Good Laboratory Practice 
 

GM-CSF granulocyte macrophage colony-stimulating factor 
 

HEK human embryonic kidney  
HPLC high performance liquid chromatography  
HRP horseradish peroxidase  
HuMab-KLH human anti-keyhole limpet hemocyanin KLH  
Ig immunogloblin  
IHC immunohistochemistry  
IVIG intravenous immunoglobulin  
ka association constant  
kd dissociation rate constant  
KD dissociation constant  
KLH Keyhole Limpet Hemocyanin  
LOS lipooligosaccharide  
LPS lipopolysaccharide  
mAb monoclonal antibody  
MFI mean fluorescent intensity  
MM multiple myeloma  

NGD nicotin amide guanine dinucleotide 
 

PBMC peripheral blood mononuclear cell  
PBS phosphate buffered saline  
PI propidium iodide  
SCID severe combined immunodeficiency  
SD standard deviation  
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SEM standard error of the mean  
TLC thin layer chromatography  
TNF-  tumor necrosis factor- -  
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2.6.2  

2.6.2.1  

MM

in vitro

in vivo ICH S6 R1) S7A

CNS

GLP  

CD38

CD38 HuMab-CD38 CD38

 

 

2.6.2.1.1  

CD38 G1 IgG1

mAb CD38 45 kDa
1 , 2 , 3

MM CD38 CD138
4 , 5 MM

CD38 CD38  

 

2.6.2.1.1.1  

CDC

ADCC ADCP

CD38

CD38  

Biacore CD38

KD 4.36×10-9 mol/L ELISA

CD38 50%

EC50 55.2 ng/mL CD38

 

CD38 Fc CDC ADCC

ADCP CD38

 

CD38 Daudi Daudi-luc

CD38 CHO CHO-CD38 in 

vitro 1 2

CDC

EC50 CDC
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MM 8/12 CDC

MM CDC 56.92%  

ADCC ADCP

Daudi-luc

ADCC EC50 20.9 ng/mL MM

MM 4 ADCC In vitro in vivo

 

MM CD38 Fc Fc R

In vitro

In vivo Fc R

in vivo 15%  

CD38 In vitro

CD38

 

GLP

IHC T B

 

CD38 IHC

CD38

PBMC

 

CD38 HuMab-CD38

CD38 CDC

CD38

HuMab-CD38

HuMab-CD38

 

 

2.6.2.1.1.2  

SCID Daudi-luc

7 14 in vivo

CD38
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SCID

ED50 0.065 g/kg

10 g/ 0.5 mg/kg  

 

2.6.2.1.2  

CD38 T T

PBMC

 

PBMC T

Fc

IgG

 

 

2.6.2.1.3  

ICH S6 R1 ICH S7A CNS

6 HuMab-CD38

2

HuMab-CD38  

 

2.6.2.1.4  

MM ex vivo

MM

MM
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2.6.2.2  

2.6.2.2.1  

2.6.2.2.1.1  

4.2.1.1.1  

CD38 HuMab-CD38 Biacore ELISA

 

 

(1) Biacore  

CD38 HuMab-CD38 Biacore

 

CD38 KD 4.36 × 10-9 mol/L  2.6.2-1  

 
 2.6.2-1 CD38 HuMab-CD38  

 ka M-1s-1  kd s-1  KD mol/L  
 1.24 × 105 ± 3.33 × 104 5.08 × 10-4 ± 7.51 × 10-5 4.36 × 10-9 ± 1.47 × 10-9 

HuMab-CD38 2.71 × 105 ± 1.23 × 105 2.00 × 10-4 ± l.63 × 10-5 8.18 × 10-10 ± 2.61 × 10-10 
± SD n=3  

* HuMab-CD38 2  

 

(2) ELISA  

CD38 HuMab-CD38

HA His CD38 ELISA  

HA CD38 HuMab-CD38 CD38

 2.6.2-1 His CD38

EC50 55.2 ng/mL  2.6.2-2  
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 2.6.2-1 CD38 HuMab-CD38  

HA CD38 ELISA  
HA mAb ELISA HA-CD38

HuMab-CD38 3000 1.4 ng/mL
HRP IgG Fc 2,2'- 3-

-6- ABTS 405 nm
 

 

 
 2.6.2-2 CD38 His CD38 ELISA  

His CD38 ELISA 10000 0.61 ng/mL
HRP IgG Fc ABTS

405 nm  
±SD n=3  

 

(3) CD38  

CD38 HuMab-CD38 Daudi

CD38 CHO CHO-CD38

 

HuMab-CD38 Daudi CHO-CD38 CD38

 2.6.2-3 Daudi CHO-CD38

HuMab-CD38 
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EC50 0.26 0.47 g/mL HuMab-CD38 EC50

0.99 0.96 g/mL  

 

 

 
 2.6.2-3 Daudi CHO-CD38 CD38  

HuMab-CD38  
 

CD38 HuMab-CD38 Daudi CHO-CD38
105 Daudi CHO-CD38 0.01~30 g/mL HuMab-CD38

HuMab-KLH FITC
IgG  

± SEM n=3  

 

MM CD38 HuMab-CD38

7 MM UM9 L363 RPMI8226 UM6 XG1 U266 UM3

MM MM MM CD138

CD138 FITC

HuMab-CD38  

HuMab-CD38 U266 MM

CD38

RPMI8226 HuMab-CD38 EC50

0.89 4.86 g/mL  

A 

B 

HuMab-CD38 
HuMab-KLH 

HuMab-CD38 
HuMab-KLH 



  2.6.2  
   
   

   
 10  

7 MM HuMab-CD38

HuMab-CD38 7

1 HuMab-CD38  2.6.2-4  

 

 2.6.2-4 MM CD38 HuMab-CD38  
MM CD138 FITC

HuMab-CD38  

 

CD38 CD38

HuMab-CD38  

 

2.6.2.2.1.2  

4.2.1.1.2  

CD38 PEPSCAN CD38

C 138 PEPSCAN

HuMab-CD38 ELISA

CD38

HuMab-CD38 ELISA

 

PEPSCAN CD38 C 138

SKRNIQFSCKNIYR 267 280 EKVQTLEAWVIHGG 233 246

KRN 268 270 VQTL 235 238

HuMab-CD38 LEAWVIH 238 244 SKRNIQFSCKNIY 267 279

 

CD38 5 199 202 237 272 274

A199T T237A D202G Q272R

S274F HuMab-CD38

CD38  

HuMab-CD38 CD38 C 138

HuMab-CD38 
HuMab-KLH 
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CD38 202 272 274

 

 

2.6.2.2.1.3  

4.2.1.1.3  

HuMab-CD38 CDC Daudi-luc CHO-CD38 MM

1 2

2 cDNA HEK

CDC CD38

PI

 

 

(1) Daudi-luc  

Daudi Daudi-luc

CDC CDC 60%

CDC 84% EC50

Student’s t-test P<0.001  2.6.2-2 HuMab-CD38

CDC  

 
 2.6.2-2 Daudi-luc HuMab-CD38  

CDC  
 

 
 

 
CDC a (EC50)

b 

HuMab-CD38 
 

CDC a (EC50)
b 

 
CDC a (EC50)

b 

0578-117 DJA 64 0.15  63 59.09 91 0.50  
0449-096 DJA 71 0.15  58 47.95  89 1.91  
0449-104 DJA 56 0.44   81 3.43  
0449-105 DJA 48 0.34   77 2.80  
0449-106 DJA 62 0.19   76 1.50  
0576-006 KGE 56 0.21  56 90.84  92 1.64  

 60* 0.25 # 59 65.96  84 1.96  
SD 8 0.12  4 22.26    7 1.03  

a CDC %  
b EC50 g/mL  

±SD n=6 3  
*P<0.001 vs Student’s t-test #P<0.001 vs Student’s t-test  

HuMab-CD38  

 

Daudi-luc

CDC  

CDC EC50  

2.6.2-5  2.6.2-3 EC50

Daudi-luc

クローンA* クローンB*

クローンC*

クローンA*

クローンD*

クローンA* クローンD*

クローンA*

クローンD*

クローンB*

クローンA*

クローンB*

クローンA* クローンB*

クローンC*

*新薬承認申請時に置き換え

クローンA*
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CDC HuMab-CD38

Daudi-luc CDC  2.6.2-3  

 

 

 2.6.2-5 Daudi-luc CDC  
Daudi-luc HuMab-KLH

PI
EX3003-0578-127 DJA  

1 2
HuMab-KLH KLH  

 
 2.6.2-3 Daudi-luc CDC  

 
 

CDC a (EC50)
b 

HuMab-CD38 
CDC a (EC50)

b 
 

CDC a (EC50)
b

    - 

0578-127 DJA 69 0.28  59 0.20    93 0.93  
0578-159 DJA  60 2.63  120 18.91 n.d.  
0650-021 LUO   100 0.94  n.d.  
0650-023 LUO   99 0.72  n.d.  
0650-026 LUO  76 0.17  65 0.10  n.d.  

 69 0.28  65 1.00  96 5.17   93 0.93  
SD  9 1.42  23 9.17    

a CDC %  
b EC50 g/mL  
n.d. SD  

1 2
 

HuMab-CD38  

 

(2) CHO-CD38  

CHO-CD38 CDC

 2.6.2-4 HuMab-CD38 1

CHO-CD38 CDC EC50 3.65 g/mL

EC50 EC50 0.21 g/mL 18  

 

クローンE*

クローンA* クローンB*

クローンA*

クローンB*

クローンA* クローンB* クローンC*

クローンE*

クローンA*

クローンB*

クローンC*

クローンD*

*新薬承認情報提供時に置き換え

クローンE*

クローンA*
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 2.6.2-4 CHO-CD38 HuMab-CD38  

CDC  

 1  
CDC a (EC50)

b 
 

CDC a (EC50)
b 

  
 

HuMab-CD38 
 

 
 

HuMab-CD38 
 

0449-099 DJA 89 0.04  84 2.421    
0576-005 KGE 67 0.37  50 4.89    
0650-021 LUO   76.9 0.167  58.1 2.93  

 78 0.21  67 3.66    
a CDC %  
b EC50 g/mL  

 

(3) MM  

HuMab-CD38 MM

13 MM CDC  

CDC ±SD

56.92% ±27.87% 12 MM 8

CDC 48% 4 MM CDC

HuMab-CD38 CDC ±SD 13.20%

±10.81% MM 2 30% CDC

HuMab-CD38 EC50

CD38 MM CDC

 

 

CD38 Daudi-luc CHO-CD38

CDC

MM CDC

MM CDC 56.92% CD38

HuMab-CD38 MM CDC  

 

2.6.2.2.1.4  

4.2.1.1.4  

HuMab-CD38

ADCC in vitro ADCC 51Cr

HuMab-CD38
51Cr  

 

(1) Daudi-luc  

Daudi-luc ADCC  2.6.2-6

ADCC

クローンA* クローンD* クローンC* クローンE*

クローンA* クローンD*

*新薬承認情報提供時に置き換え
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 2.6.2-6 EC50

20.9 ng/mL HuMab-CD38 52.5 ng/mL 55.3 ng/mL  2.6.2-5  

 

 

 2.6.2-6 Daudi-luc HuMab-CD38 ADCC  
2 PBMC Donor A B

±SD n=3  
HuMab-CD38  

 
 2.6.2-5 Daudi-luc HuMab-CD38 ADCC  

 
ADCC %  EC50 ng/mL  

 HuMab-CD38 HuMab-CD38 
578-118 DJA-A 36 42 55 Nca 68 624 
578-118 DJA-B 30 31 25 20 102 57 
578-122 DJA-A 71 76 66 23 41 29 
578-122 DJA-B 28 35 28 147 179 118 
449-091 DJA-A 54 56 43 8 37 38 
449-091 DJA-B 50 70 51 8 80 53 

 36.3 40.2 36.2 20.9 52.5 55.3 
 27.5 46.8 30.6 51.5 26.9 47.3 5.5 51.1 35.2 74.4 24.8 102.6

aNc =  

 

 

 

HuMab-KLH 

 
 

クローンD*

クローンA*

クローンD*

クローンA*

クローンA* クローンD*

*新薬承認情報提供時に置き換え
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(2) MM  

MM JK6L AMO-1 HuMab-CD38

ADCC  

HuMab-CD38 JK6L ADCC

ADCC EC50

14 ng/mL HuMab-CD38 95 ng/mL Student’s t-test p<0.001

AMO-1 HuMab-CD38 ADCC

ADCC 36.3% HuMab-CD38 25.7%

EC50 50. 5 ng/mL HuMab-CD38 454.8 ng/mL AMO-1

JK6L EC50 JK6L CD38

 

 

(3) MM  

MM MM HuMab-CD38

ADCC  

4 MM HuMab-CD38 ADCC

16.1 20.8% ADCC

 

 

MM ADCC

 

 

2.6.2.2.1.5  

4.2.1.1.5  

In vivo ADCP

Fc 1 DARA-

K322A IgG2 DARA-

IgG2-K322A in vitro

F4/80

Daudi CD19

 

ADCP

DARA-IgG2-K322A ADCP  2.6.2-7  
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 2.6.2-7  

DARA-K322A DARA-IgG2-K322A 1 g/mL
Daudi 1:1 F4/80

CD19  
A Daudi DP; double positive

F4/80 CD19  
B 100 F4/80 / F4/80 ×100%

 
±SEM n=3 **P<0.01 ****P<0.0001 Bonferroni’s multiple comparison test 

 

Daudi-luc DARA-K322A

DARA-IgG2-K322A

 2.6.2-8A Daudi-luc

DARA-K322A DARA-IgG2-

K322A  2.6.2-8B  

in vivo ADCP
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 2.6.2-8 In vivo  

A Daudi-luc SCID-BEIGE 8
>800 mm3 Kaplan-Meier

IgG1-b12 250 g/ ~12.5  mg/kg DARA-IgG2-K322A DARA-K322A
P<0.004 Mantel-Cox  

B Daudi-luc SCID-BEIGE 10
>50,000 cpm Kaplan-Meier 10 g/

~0.5 mg/kg PBS  
IgG1-b12 HIV-1 gp120 mAb 

 

MM

ADCP in vitro  

12 11 MM

 2.6.2-9A ADCP MM

CD38 MM ~35,000 / 11

ADCP  2.6.2-9B CD38 ADCP

CD38 1 ~10,000 / 6

ADCP  2.6.2-9B  
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 2.6.2-9  

MM  
1 g/mL MM

2:1
Daudi-luc MM

12 CD38 6
10,000 / 5 550,000 /  

A DP % B %  
±SEM n=3 DP; CD11b patient nr;  

 

ADCP

MM

 

 

2.6.2.2.1.6 CD38  

4.2.1.1.6  

CD38 CD38 CD38

HuMab-CD38  

 

CD38 ADP

CD38 CHO-CD38

NGD 8 - 8NH2-NAD

NGD

cGDPR 8NH2-NAD

8 - 8NH2-

cADPR HPLC

NGD CD38  2.6.2-

10A CHO-CD38  2.6.2-10B

HuMab-CD38 8NH2-NAD
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HuMab-CD38 8NH2-cADPR

30 g/mL HuMab-CD38 8NH2-cADPR

40 25%  2.6.2-11  

 

CD38 cADPR CD38

cADPR ADPR HPLC 32P-cADPR
32P-ADPR TLC  

cADPR HuMab-

CD38 cADPR  2.6.2-12 30 g/mL

65% HuMab-CD38 3 g/mL 35%

EC50 1.2 g/mL HuMab-CD38

IC50 0.2 g/mL  

 

 2.6.2-10 CD38  
His CD38 A CHO-CD38 B HuMab-CD38
0.03 0.3 3 30 g/mL NGD 80 mmol/L NGD

cGDPR Envision 340 nm 430 nm  
±SEM n=3 2  

 

HuMab-CD38 
HuMab-KLH 

HuMab-CD38 
HuMab-KLH 
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 2.6.2-11 8NH2-cADPR  

CD38 HuMab-CD38 0.03 0.3 3 30 g/mL
8NH2-NAD

HPLC  

 

 
 2.6.2-12 cADPR  

cADPR CD38 40 L 4.3 mmol/L cADPR
ADPR HPLC  

 

HuMab-CD38 

HuMab-CD38 
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2.6.2.2.1.7  

4.2.1.1.7 4.2.1.1.8  

CD38

 

 

(1) In vitro  

P273934 HuMab-CD38

Ramos HuMab-CD38 IgG

24 annexin-V/PI caspase-3  

annexin-V/PI IgG

HuMab-CD38 annexin-V/PI

72±18% ±SD p=0.002 vs HuMab-

CD38 84±13%  2.6.2-13A HuMab-CD38 caspase-3

±SD 46±10% 38±9% p < 0.0001 vs 

 2.6.2-13B  

 

Fc IgG 3

Ramos OPM-1 Daudi-luc  2.6.2-6  

1 g/mL CD38

Fc  
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 2.6.2-13  

HuMab-CD38 HuMab-KLH 1 g/mL
IgG 10 g/mL Ramos  

A FITC annexin V PI ±SD n=5 HuMab-
CD38 HuMab-KLH n=2  
B caspase-3 ±SD n=3  
**p = 0.002 vs Student’s t-test ***p < 0.0001 vs HuMab-KLH

Repeated Measures ANOVA, post hoc Tukey test  
HM-003 HuMab-CD38 daratumumab None mAb FITC

PI  
HuMab-CD38  

 
 2.6.2-6 CD38  

 Annexin V PIa Caspase-3a 
 Ramos OPM-1 Daudi-luc Ramos OPM-1 Daudi-luc 

3003-2050-350 39.6 13.8 17.3 24.1 7.8 7.5 
3003-2050-352 40.6 10.5 24.0 46.5 23.1 22.1 
3003-2050-365 49.6 19.9 23.8 39.6 21.4 19.3 

SD  43.3 5.5  14.7 4.8  21.7 3.8 36.7 11.5 17.4 8.4  16.3 7.7  
a  

 

mAb 
mAb  

mAb 
mAb  

A 

B 

クローンD*

*新薬承認情報提供時に置き換え
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CD38 MM L363-CD38 UM9-CD38

Fc

 

Ramos OPM-1 Daudi-luc L363-CD38 UM9-

CD38 IgG annexin-V

7- D 7-AAD

 

 

Fc

Fc R Fc

Fc R B Fc RI

IIA1.6-hFc RI ADCC  

L363-CD38 UM9-CD38

IIA1.6-hFc RI annexin-V  2.6.2-14A

 2.6.2-14B 7-AAD  2.6.2-14C

L363-CD38 UM9-CD38 Fc RI

IIA1.6

Fc  
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 2.6.2-14 Fc R  
GFP L363-CD38 CFSE UM9-CD38
IIA1.6-hFc RI 1:1 24  
A  Flow cytometry annexin-V B C 7-AAD

 
±SD n=3  

DARA isotype control mAb HIV-1 gp120
IgG1 b12 7-AAD 7- D CFSE

GFP  

 

(2) In vivo  

Fc R Fc R NK

NOTAM

FcR FcR / in vivo
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FcR / Fc R Fc RIIb

NOTAM Fc R FcR
6  2.6.2-15A NOTAM

Fc R ADCC

CDC DARA-K322A CTD 2.6.2.2.1.5

CDC EL4 CD38

EL4-CD38 CFSE NOTAM FcR /

1 2 g DARA-K322A ~0.1 mg/kg 4

CFSE EL4-CD38 annexin-V 7-AAD

 2.6.2-15B  

FcR / DARA-K322A annexin-V 7-AAD

 2.6.2-15C D Fc RIIb

DARA-K322A in vivo

NOTAM DARA-K322A annexin-V 7-AAD

 2.6.2-15C D  

Fc R Fc RIIb

mAb K9.361 F(ab’)2  2.6.2-15A 

FcR / Fc RIIb DARA-K322A

 2.6.2-15E F NOTAM Fc RIIb

in vivo

Fc RIIb Fc R F RI Fc RIII

Fc RIV  2.6.2-15E F  
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 2.6.2-15 Fc R  

in vivo  
A Fc Rs  
B 30 Fc RIIb F(ab’)2

K9.361 F(ab’)2 NOTAM FcR -/- CFSE EL4-CD38 5 × 106

DARA-K322A 2 g/ PBS 4
 

C E annexin-V D F 7-AAD  
±SD n=4 6 *p < 0.05 **p < 0.01 ***p < 0.001 unpaired t-test C E Bonferroni’s 

multiple comparison test D F  
CFSE PBS 7-AAD 7-

D 

 

in vitro in vivo CD38 MM

Fc Fc R

Fc RIIb Fc R
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Fc R

 

 

2.6.2.2.2  

in vivo

 

 

2.6.2.2.2.1  

4.2.1.1.9 4.2.1.1.10  

SCID Daudi-luc Daudi

HuMab-CD38

HuMab-KLH 100 g/ 6 GMB3003-

007

 

HuMab-CD38  

 

SCID Daudi-luc

10 1 0.1 0.01 g/ 6 8

GMB3003-017  

HuMab-KLH

p<0.001 50% 0.0013  g/ 95%

CI 0.00036 g ~ 0.0043 g 0.065 g/kg 95% CI 0.018 

g/kg ~ 2.15 g/kg  

 

2.6.2.2.2.2  

4.2.1.1.9  

HuMab-CD38 2

 

SCID Daudi-luc 7

HuMab-CD38 HuMab-KLH 300 g/ 4 5

 

28 34 HuMab-CD38 HuMab-

KLH  2.6.2-16A 55 HuMab-CD38

 

SCID Daudi-luc 14

HuMab-CD38 10 g/ 6
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49 HuMab-CD38 HuMab-KLH

 2.6.2-16B  

 

 
 2.6.2-16 

in vivo  
SCID Daudi-luc 2.5×106  

±SEM n=4~6  
A 7 300 g/ 4 5 *** P<0.001 28 34

HuMab-KLH one-way ANOVA * P<0.01 55 HuMab-CD38
two-way ANOVA  

B 14 10 g/ 6 49 HuMab-
CD38 HuMab-KLH p < 0.05 two-way ANOVA followed by Bonferroni 
posthoc test  

 

SCID

10 μg/ 0.5 mg/kg  

 

A 

B 

HuMab-KLH 

 

HuMab-CD38 

 

 

HuMab-KLH 

HuMab-CD38 
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2.6.2.2.3  

2.6.2.2.3.1  

CD38

CTD 2.6.6.3.1  

 

(1)  

4.2.1.1.11  

HuMab-CD38

IHC  

IHC HuMab-CD38 T B

HuMab-CD38

HuMab-CD38

 

HuMab-CD38

E-

 

HuMab-CD38

HuMab-CD38 HuMab-CD38

 

 

(2)  

4.2.1.1.12  

CD38 HuMab-CD38 IHC

 

CD38 HuMab-

CD38  

 

(3)  

4.2.1.1.13  

HuMab-CD38

IHC  

HuMab-KLH

HuMab-CD38
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CD3 T CD3 B

 

IHC

1 5 g/mL HuMab-CD38 0.01

0.1 g/mL  

HuMab-CD38

 

 

(4)  

4.2.1.1.14  

B T

HuMab-CD38 B T

CD20 CD3

 

B T HuMab-CD38

100 g/mL MFI 1000 3000 units 3 B T

HuMab-CD38 100 g/mL

MFI 30 250 units 2 HuMab-

CD38

MFI 10 units 100 g/mL 1 MFI

15 units HuMab-CD38

> 3 g/mL MFI 175 units  

HuMab-CD38

HuMab-CD38

CD38  

 

2.6.2.2.3.2  

CD38 GLP

CTD 2.6.6.3.1  

 

(1) CD38  

4.2.1.1.15  

CD38 CD38

CD38 CD38 CD38

CD38

B Pan EBV3 RNA

Pan EBV3  
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CD38 cDNA

4 CD38

CD38 CD38 Pan EBV3

CD38 ELISA Pan EBV3

B

CD38

Biacore CD38

KD 3.50×10-9±1.66×10-9 4.46×10-9±1.66×10-9 mol/L

NGD

CD38 30%  

CD38

CD38  

 

(2)  

4.2.1.1.16  

CD38 PBMC

PBMC  

CD38 CD38 HIT2

PBMC

HIT2

PBMC CD4 CD8 CD56

CD38

 

 

2.6.2.3  

2.6.2.3.1 PBMC  
4.2.1.2.1 4.2.1.2.2 4.2.1.2.3 4.2.1.2.4  

4  

 

1 4.2.1.2.1 PBMC -6 IL-6

- IFN- HuMab-CD38

PBMC HuMab-CD38 1.1~30 g/mL

20 g/mL 4 3H

18 ELISA IL-6 IFN-
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PBMC IL-6 IFN-

HuMab-CD38

LPS OKT3 CD3 IL-6 IFN-

 

 

2 4.2.1.2.2 PBMC IL-6 IL-1 IFN-

GM-CSF - TNF- granzyme A

PBMC

20 g/mL ELISA IL-6 IL-1 1

IFN- GM-CSF 3 granzyme A

TNF- 1 3

IgG F(ab’)2

F(ab’)2  

F(ab’)2

CD3

LOS 1 IL-6 TNF- IL-1 3 GM-CSF TNF-

 

 

3 4.2.1.2.3 PBMC

1 IL-1 IL-6 TNF- 3 TNF- IFN-

granzyme A 5 0.1 1 10

100 g/mL 1 wet

2 dry 3 dry

Fc wet 4 5  

2.6.2-17 1~4 8 PBMC 4 A D

E H 2 5 8 PBMC 1

HuMab-KLH CD3

LPS  
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 2.6.2-17  
1 2 wet 3 dry

4 dry Fc wet 5
 

 

1 100 g/mL 8 4

p < 0.01  

100 g/mL IL-1 IL-6 IFN-

TNF- 3 IFN-

 

Fc

2 8 4 TNF- 1

50 pg/mL granzyme A 150 units/mL 3

A D IL-6 TNF- 1 3

E H 1

G E F H  IL-1 IL-6

TNF- 3

Fc  

 

4 4.2.1.2.4

daclizumab

0.1 1 10 100 g/mL 3

1 dry 2 dry

Fc wet 3
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LOS CD3 HuMab-KLH

IVIG  

 2.6.2-7 2

3

IL-6 TNF-

3

1 g/mL IL-6 LOS

IgG IVIG

 

IgG1

Fc

3 GMB3003-018 IgG4

IgG1

1  

IgG1 Fc  

 
 2.6.2-7  

 

 
 

 
1  

dry  
2  

Fc wet  
3  

( g/mL)       

IL-1  1       

100  KLH KLH/IVIG  KLH  

IL-6 

1    
 

 
 

KLH 

KLH   
 

 
KLH IVIG 

100 KLH KLH  
 

 
KLH 

 
 

 
KLH 

 
 

 
KLH 

 
 

 
KLH IVIG 

TNF-  

1    
 

Daclizumab
 

KLH 

   

100 KLH KLH  
 

 
KLH 

 KLH  

IVIG KLH HuMab-KLH 
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2.6.2.3.2  
4.2.1.2.5 4.2.1.2.6  

CD61

 

1.23 100 g/mL 70% 0.05 g/mL 8%

100 g/mL 43% 3.7 g/mL

28% 0.05 g/mL

 

EC50 1 g/mL

EC50

 

 

2.6.2.3.3  
4.2.1.2.7  

2

AB

405 nm

56°C AB HuMab-KLH

P

 

1 2 4 -80°C

100% 60 70%

HuMab-CD38  

2 25%

HuMab-CD38

HuMab-KLH  

 

2.6.2.4  
4.2.3.2.2 4.2.3.2.1  

CNS 6

GLP 91~105 CTD2.6.6.3.2

CNS
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1 2 1

30 24 6  

HuMab-CD38 CNS 2

GLP 2 CTD2.6.6.3.1

1 1 8 30 24

CNS 1 1

-7 56 1  

HuMab-CD38 6

2

 

 

2.6.2.5  

2.6.2.5.1 MM  
4.2.1.4.1 4.2.1.4.2  

MM 2  

1 MM

MM UM-9 ADCC

PBMC

2 MM p < 0.05

UM-9 p < 0.001 MM

3 MM

PBMC

PBMC PBMC UM-9

ADCC  

2 MM

MM 2 p < 0.001

MM  

MM MM
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2.6.2.6  

2.6.2.6.1  

CD38 IgG1  mAb Biacore

CD38 KD 4.36×10-9 mol/L

ELISA CD38 CTD2.6.2.2.1.1

 

In vitro MM MM

CDC CTD2.6.2.2.1.3

CDC  

In vitro in vivo ADCC

ADCP CTD2.6.2.2.1.4

CTD2.6.2.2.1.5 IgG1

Fc Fc CD38

ADCC ADCP

16 mg/kg

NK NK

CTD2.7.2.5.3

NK ADCC NK NK

ADCC ADCP

 

In vitro in vivo CD38 MM

Fc Fc R

CTD2.6.2.2.1.7 In vitro

In vivo Fc R

in vivo 15%

Fc R

 

CD38

CTD2.6.2.2.1.6 CD38

Ca2+ 7 CD38

 

 

CD38

Fc CDC ADCC ADCP

CD38
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2.6.2.6.2 PBMC  

CD28 IgG4 mAb TGN1412 T T
8 1

9 TGN1412 CD38 B

CD38 T

T
10

 

PBMC

T CTD2.6.2.3.1

4 HuMab-

KLH IVIG

Fc  

 

2.6.2.6.3 HuMab-CD38  

CD38

CD38

PBMC

CTD2.6.2.2.3.2  

CD38 HuMab-CD38

CDC

CD38 ADCC

 2.6.2-8

HuMab-CD38

HuMab-CD38

HuMab-CD38  

 
 2.6.2-8 HuMab-CD38  

CD38  HuMab-CD38  
CD38 Biacore  KD; 8.18×10-10 mol/L KD; 4.36×10-9 mol/L 

CDC    
ADCC  EC50; 52.5 ng/mL  EC50; 20.9 ng/mL  
ADCP    

 
PBMC  

  

   
 

Annexin V/PI  
84 ± 13%  72 ± 18%  

 
Daudi-luc in vivo  

  

 
CD38  

238 244 267 279
 

233 246 267 280 

IHC  
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2.6.2.6.4  

 

 CD38

Fc in vitro CDC ADCC ADCP

in vivo

MM

 

 6 CNS

 

 

2.6.2.7  

 

 

2.6.2.8  

1  Quarona V, et al. CD38 and CD157: a long journey from activation markers to multifunctional 

molecules. Cytometry B Clin Cytom. 2013;84:207-17. 

2  Lee HC, et al. Structures and activities of cyclic ADP-ribose, NAADP and their metabolic 

enzymes. Mol Cell Biochem. 1999;193:89-98. 

3  Berthelier V, et al. Human CD38 is an authentic NAD(P)+ glycohydrolase. Biochem J. 

1998;330:1383-90. 

4  Konopleva M, et al. CD38 in hematopoietic malignancies. Chem Immunol. 2000;75:189-206. 

5  Lin P, et al. Flow cytometric immunophenotypic analysis of 306 cases of multiple myeloma. Am J 

Clin Pathol. 2004;121:482-8. 

6  de Haij S, et al. In vivo cytotoxicity of type I CD20 antibodies critically depends on Fc receptor 

ITAM signaling. Cancer Res. 2010;70:3209-17. 

7  Aarhus R, et al. ADP-ribosyl cyclase and CD38 catalyze the synthesis of a calcium-mobilizing 

metabolite from NADP. J Biol Chem. 1995;270:30327-33. 

8  Lühder F, et al. Topological requirements and signaling properties of T cell-activating, anti-CD28 

antibody superagonists. J Exp Med. 2003;197(8):955-66. 

9  Suntharalingam G, et al. Cytokine storm in a phase 1 trial of the anti-CD28 monoclonal antibody 

TGN1412. N Engl J Med. 2006;355:1018-28. 

10  Stebbings R, et al. "Cytokine storm" in the phase I trial of monoclonal antibody TGN1412: better 

understanding the causes to improve preclinical testing of immunotherapeutics. J Immunol. 
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