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2 8

3.

120

4.

5 7

300 mg/m2 1 1 3

30 mg/m2 1 1 3

5.

CAR T 0.75 106

/kg 7 mL/ CAR T

0.5 106 1.0 106 /kg 1.0 108

1.

2.
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5 7
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1.
1.1

T BCMA

CAR T

CAR BCMA 2 VHH CD8

4-1BB CD3

BCMA T

BCMA

2

6 23 R2 18

1.2
MM B

M

2018 . ; 2020. p320

Cancer Cell 2013; 24: 275-7

CD38 MM

Pharmacother 2017; 37: 129-43

QOL DOR 3

MM

13 Leukemia 2017; 31: 2443-8 MM

30% Lancet Oncol 2013; 

14: 1055-66 Leukemia 2017; 31: 107-14 QOL

Legend MM

Legend-2 2016 3 Janssen Biotech

MM b MMY2001 2018 7

MMY2001 2022 2 CARVYKTI is a B-cell maturation 

antigen BCMA -directed genetically modified autologous T cell immunotherapy indicated for the treatment of 

adult patients with relapsed or refractory multiple myeloma after four or more prior lines of therapy, including a 

proteasome inhibitor, an immunomodulatory agent, and an anti-CD38 monoclonal antibody.

MMY2001 2022 5 CARVYKTI is indicated for the 



5

treatment of adult patients with relapsed and refractory multiple myeloma, who have received at least three prior 

therapies, including an immunomodulatory agent, a proteasome inhibitor and an anti-CD38 antibody, and have 

demonstrated disease progression on the last therapy.

MMY2001 2019 12

MMY2001

2.
PBMC T

BCMA CAR

T

2.1
HIV-1 SIN

LTR BCMACAR

BCMA 1 CD8 4-1BB

CD3

HIV-1 5’LTR hEF1

BCMA CAR 3’LTR HIV-1

Gag/Pol Rev VSV-G

2.1.1
3

hEF1 BCMA CAR

Gag/Pol VSV-G Rev

2.1.2
HEK293F

1 BCMA
BCMA VHH VHH

BCMA CAR
VHH 2 VHH

CAR
VHH BCMA
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HEK293F ; MCB WCB

MCB WCB EPC ICH Q5A R1 Q5D

1

MCB WCB MCB WCB

1
in vitro MRC-5 Vero 293
in vivo
in vitro BTV BAV BPV BRSV BVDV IBR PI3 RABV REO3 BT Vero

BHV qPCR
in vitro BVDV PI3 PAV HEV PPV RABV REO3 TGEV PT-1 HCT-8 PCV qPCR
in vitro EBV HAV HBV HCV HSV-1 HSV-2 HHV-5/hCMV HHV-6 HHV-7 HHV-8 HIV-1

HIV-2 HTLV-1 HTLV-2 PVB19 SV40 HuPyV AAV-5 HPV EV RUBV VZV WNV

Feline S+ L-

2.1.3

2.1.4
HEK293F 2

2 HEK293F

HSA

2.1.7
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2.1.5

3

A B

B C

C D

D C

2 2.2.4

3

A
B
C

D   

2.1.6
2.1.6.1

4

4

RCL DNA
DNA

2.1.6.2
RCL DNA

DNA

RCL DNA DNA

RCL

2

*A *B *C
*D

*A *B

*C *D

*A *B *C
*D
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2.1.7
pH

DNA

DNA in vitro

Vero MRC-5 HeLa

RCL

BCMA CAR BCMA CAR T IFN-

2.1.8
5

5

4
4

2.2
2.2.1

EVA 3

BCMA CAR T

CryoStor CS5

2.2.2
T

T

3 2 50 250 mL 30 70 mL

*A *B *C *D
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2.2.3
2.2.3.1

15 210

HBV HCV HIV

2.2.3.2
6

6

HSA

HSA *

*

2.2.4
7

8

7
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2.2.7
10

10

/
1 *1

120

9

EVA

mL
5 93

1*2 *3

2*2 *3

3*4 *5 *6  mL

2 mL
6

RT2  mL
3 mL

*1
*2
*3 9
*4

*5
*6 9

2.5

EVA 120 9

2.5

2.3

CQA

CQA

CQA

RCL

CQA
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RPMI8226.Luc 6 A549.Luc 7

BCMA

A549.Luc BCMA RPMI8226.Luc

E/T T

1

1 BCMA

3.1.3 BCMA CTD 4.2.1.1.16
MM T

RPMI8226.Luc A549.Luc 3.1.2

IFN- ELISA BCMA A549.Luc

IFN- BCMA RPMI8226.Luc

E/T IFN- T

IFN- 2

6 MM RPMI8226
7 A549
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2 BCMA IFN-

3.2 in vivo

3.2.1 MM NCG CTD 4.2.1.1.174

NCG 3.5 106 MM RPMI8226.Luc 6

4.0 106 MM MM T

n 8 T 0 98
8 T

p 0.01 Student T test T

20 45.5 69

0.75 106 MM RPMI8226.Luc

3.2.2 MM NCG CTD 
4.2.1.1.184

NCG 4.0 106 MM RPMI8226.Luc 6

Vehicle 1.3 105 6.6 105 3.3 106

CAR T 2.46 104 1.251 105 6.257 105 MM 1.3 105 6.6

105 3.3 106 CAR T 2.61 104 1.327 105 6.633 105

MM T 1.3 105 6.6 105 3.3 106

n 6 0 62 8

MM 3.3 106 MM

T p 0.01 Student T test

MM 3.3 106

8 RPMI8226.Luc
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MM T 9

MM T

MM 6.6 105 3.3

106

3.R

in vitro BCMA IFN-

in vivo BCMA MM

BCMA MM

4.

4.1 MM NCG CTD 4.2.1.1.184

MM RPMI8226.Luc NCG 3.3 106

3.2.2 0 8 6 20

34 48 CAR qPCR

MM CAR

20 34 48

4.R

5.
in vitro IL-2

Claudin-9

5.1
BCMA 3.1.1

9 62 MM 3.3 106

1.3 105 6.6 105 MM T 6.6 105

2
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MM

5.1.1 MM CTD 4.2.1.1.184

MM RPMI8226.Luc NCG 3.3 106

3.2.2

5.1.2
5.1.2.1 CTD 4.2.1.1.74

5,647 HEK293 in vitro

BCMA

Claudin-9

5.1.2.2 Claudin-9 CTD 4.2.1.1.104

Claudin-9

5.1.2.1 11

11 Claudin-9

Claudin-9 HEK293
*1

Claudin-9 MM
H929 *2

Claudin-9
mDC

LAB003-
His*3

LAB003-His
Claudin-9

LAB003-His
Claudin-9

*1 BCMA
*2 H929 BCMA BCMA Claudin-9
*3 BCMA C His

Claudin-9

Claudin-9 MM H929 Claudin-9

Claudin-9 Claudin-9

LAB003-His Claudin-9

 

 

5.2

in vitro IL-2
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LTR

5.2.1 CTD 4.2.3.3.1.14

Shearing Extension Primer Tag Selection/Ligation-Mediated PCR

12

12

DNA
Shearing Extension 

Primer Tag Selection/Ligation-Mediated PCR

CpG DNase GC

5.2.2 in vitro IL-2 CTD 4.2.3.7.7.14

IL-2 in vitro 13 IL-2

13 in vitro IL-2

IL-2 39 IL-2 IL-2
7

5.3

5.4
CryoStor CS5

5.R

5.R.1
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BCMA B Blood 2007;

109: 729-39 J Clin Invest 2003; 112: 286-97 BCMA

Clin Cancer Res 

2013; 19: 2048-60 5.1.2

B BCMA

CAR T B

2022 2 24

6.
MMY2001

6.1 MMY2001 CTD 5.3.5.2.110

6.1.1 CAR
CAR MMY2001 97 b 29

68 9

MMY2001 MM 0.75 106 /kg

CAR 2 3 7 10

14 21 28 42 56 78 100 4 1

qPCR

10 CSR 20
CSR CAR

2021 2 11
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CAR 12.7 12.9

3 CAR

14 CAR Cmax AUC0-28d t1/2

3 MMY2001 CAR

14 MMY2001 CAR

N 9*3 N 97*4 N 106*5

Cmax*1 copies/ g 44,077 39,911 48,692 27,174 48,301 28,252
tmax*2 days 12.87 8.72 13.84 12.71 8.73 329.77 12.75 8.72 329.77

Clast*1 copies/ g 7,549 13,852 2,874 8,462 3,271 9,044
tlast*2 days 129.89 24.97 324.88 125.90 20.04 702.12 126.30 20.04 702.12
tbql*2 days 96.87 19.73 157.86 99.98 27.89 364.73 99.97 19.73 364.73

AUC0-28d*1 day copies/ g 592,118 7,473,95 504,496 385,380 511,935 423,025
AUC0-6m*1 day copies/ g 2,295,832 3,810,335 1,033,373 1,355,394 1,141,584 1,709,104
AUClast*1 day copies/ g 2,921,598 5,219,114 1,098,030 1,387,010 1,252,861 2,023,634

t1/2*1 days 22.2 17.6 23.5 24.2 23.4 23.7
*1
*2
*3 tbql N 7 t1/2 N 3
*4 AUC0-6m N 96 tbql N 65 t1/2 N 42
*5 AUC0-6m N 105 tbql N 72 t1/2 N 45

CAR Cmax AUC0-28d

PR 3 0

103 9
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CAR Cmax AUC0-28d

CRS ICANS

CAR Cmax AUC0-28d CAR

Cmax AUC0-28d

Grade 3 CRS 5 0 Grade 3 ICANS 2

0

6.1.2
MMY2001 97 b 29 68

9 97 19 19.6%

9 2 22.2% 11

CAR Cmax AUC0-28d

 

 
CRS ICANS

 

6.R

7.
15 b 1

11



21

15

MMY2001 b MM

b 35

78
13

BCMA CAR T
0.75 106

/kg 0.5 1.0 106

/kg

9.

7.1
7.1.1
7.1.1.1 b CTD 5.3.5.2.1 MMY2001 2018 7

2021 7 22
MM b 24 50

60 8

21 4 16

16

18 20 MM
MM 3
1 2

PD 1

CD38
12 6

1
M 1.0 g/dL M 200 mg/24 h
FLC FLC 10 mg/dL 100 mg/L FLC

ECOG PS 0 1

CAR T BCMA
6 12

CNS

POEMS
AL

b 2
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LD 100

101 12

BCMA CAR T 0.75 106 /kg 0.5

1.0 106 /kg 1.0 108

MR Grade 3 Grade 2

6 PD

BCMA CAR T 0.75 106 /kg

3 300 mg/m2

30 mg/m2 1 1 LD LD

5 7 LD

SD

LD 13

b

24 14 50

50% 2.5% 90% 30%15

60

b 113 b 35

78 LD 12

2 8 LD 4 3

1 97 b 29 68

13

LD 4 2 1

9 1 8

1

IMWG Lancet Oncol 2016; 17: e328-46 IRC

b
16

12 2
13 14 5

21 MM 14
14 7 14

5%

14 CRS 10% 24
1 90%

15 MM
30% Lancet Oncol 2013; 14: 1055-66 Leukemia 

2017; 31: 107-14
16 b
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6 2020 9 1

17 95%CI % 96.9 91.2, 99.4

30%

17 IMWG IRC 2020 9 1
%

b
29 68 97

sCR 25 86.2 40 58.8 65 67.0
CR 0 0 0

VGPR 3 10.3 22 32.4 25 25.8
PR 1 3.4 3 4.4 4 4.1
MR 0 0 0
SD 0 0 0
PD 0 1 1.5 1 1.0
NE 0 2 2.9 2 2.1

sCR CR VGPR PR 29 65 94
%

95% CI*1 %
100

88.1, 100
95.6

87.6, 99.1
96.9

91.2, 99.4
p *2 0.0001

*1 Clopper-Pearson
*2 2.5% 30%

12 2021 7 22

2021 2 11 18 8

95%CI % 100 63.1, 100

18 IMWG
IRC 2021 7 22 2021 2 11

%

8 b
29 68 97

sCR 4 50.0 28 96.6 50 73.5 78 80.4
CR 0 0 0 0

VGPR 4 50.0 0 14 20.6 14 14.4
PR 0 1 3.4 2 2.9 3 3.1
MR 0 0 0 0
SD 0 0 0 0
PD 0 0 1 1.5 1 1.0
NE 0 0 1 1.5 1 1.0

sCR CR VGPR PR 8 29 66 95
%

95% CI* %
100

63.1, 100
100

88.1, 100.0
97.1

89.8, 99.6
97.9

92.7, 99.7
* Clopper-Pearson

2021 2 11 21

31 10

11 3 CRS
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1 6 17

18 19 CRS20 21 22 1

7.R
7.R.1

MM

7.R.1.1
MMY2001 b

PFS OS

MMY2001

b

b

17 6 7 CRS Grade 1 8 ICANS Grade 1 CRS Grade 2
10 19 Grade 1 30 Grade 3 57

Grade 3 52 CT 64 Grade 
3 ICU 72 Grade 3 119

18 7 2 CRS Grade 2 8 6 ICANS Grade 3
Grade 4 14 17 40 Grade 

4 45
19 5 9 CRS Grade 1 11 Grade 2 13 Grade 3 101

Grade 1 161
20 7 3 CRS Grade 1 11 Grade 3 13 Grade 4

anakinra 99
HLH CRS

21 5 8 CRS Grade 2 ICANS Grade 1 11 43
Grade 2 100 Grade 3 105 Grade 3 246

22 6 8 CRS Grade 1 ICANS Grade 2 9 11
CRS Grade 1 ICANS Grade 1 14 12 88 Grade 

3 91 93 Grade 4 Grade 2 anakinra
116 Grade 4 121
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MM DOR PFS OS

DOR PFS OS

b

MMY2001

17

MMY2001

7.R.1.2
MM

MMY2001 IMWG IRC

95%CI % 96.9 91.2, 99.4 30%

2020 9 1

DOR 95 2021 2 11

95%CI 21.8 21.8, 12

95%CI % 72.9 62.6, 80.9

PFS 2021 2 11 95%CI

22.8 22.8, 12 95%CI % 76.3

66.5, 83.6

OS 2021 2 11 95%CI

12

95%CI % 87.6 79.2, 92.8

MMY2001 8 2021 7 22

95%CI % 100 63.1, 100

4 DOR 95%CI

10.3, 12 6

PFS 95%CI 11.17, OS 95%CI

,
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7.R.2 9. 
CRS HLH

TLS

MM

7.R.2.1

MMY2001 2021 2 11

2021 7 22 19 24 2

ICU

19
MMY2001 2021 7 22 2021 2 11

%

9 b
29 68 97

9 100 29 100 68 100 97 100
Grade 3 8 88.9 29 100 68 100 97 100

1 11.1 11 37.9 42 61.8 53 54.6
0 6 20.7 15 22.1 21 21.6
0 4 13.8 7 10.3 11 11.3

ICU 0 0 4 5.9 4 4.1
ICU 0 0 4 5.9 4 4.1

9.1 b MMY2001

10% Grade

Grade3 5% 20

24 100
1 HBV

2 15 1
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20 10% Grade Grade3
5%

MMY2001 2021 7 22 2021 2 11

PT
MedDRA/J ver.23.0

%

9 97
Grade

3 33.3 10 10.3
2 22.2 11 11.3
2 22.2 1 1.0
3 33.3 19 19.6
3 33.3 19 19.6
1 11.1 1 1.0
1 11.1 1 1.0
1 11.1 0
1 11.1 0

Grade 3
7 77.8 58 59.8
3 33.3 9 9.3

3 33.3 5 5.2

2 22.2 1 1.0
1 11.1 0
1 11.1 0

1 11.1 3 3.1
1 11.1 1 1.0
1 11.1 0

10%

MMY2001

7.R.2.2
MMY2001
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7.R.2.2.1 CRS HLH
CRS CRS HLH CRS

CRS

CRS HLH

CRS MedDRA PT

MMY2001 21 ASTCT Biol Blood Marrow Transplant 

2019; 25: 625-38

21 CRS Grade ASTCT
Grade 1 *1 38.0

Grade 2
*1 38.0 *2

*3

Grade 3

*1 38.0 *2

/
*3

Grade 4
*1 38.0 *2

CPAP BiPAP
Grade 5

*1
CRS CRS

CRS
*2 CRS
*3 6 L/

6 L/

MMY2001 CRS 22

22 CRS
MMY2001 2021 7 22 2021 2 11

%

9 b
29 68 97

8 88.9 27 93.1 65 95.6 92 94.8
Grade 3 0 3 10.3 2 2.9 5 5.2

1 11.1 5 17.2 15 22.1 20 20.6
0 1 3.7 0 1 1.0

7.5 4 11 7.0 2 12 7.0 1 10 7.0 1 12
5.0 2 6 3.0 2 97 4.0 1 14 4.0 1 97

MMY2001 Grade 3 CRS 23

CRS 1 b 20 HLH

CRS 1 MMY2001

HLH 1
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23 Grade 3 CRS MMY2001
/ Grade /

5 1 4 5 /4
5 3 10 5 /1
6 1 11 3
6 1 10 4 /1
6 4 8 2 /1

7
3 11 2

/54 13 86
5 99 1

5 1 7 4
6 1 10 3 /1
6 1 5 3 /2
5 1 7 2 /2
5 3 13 1 /1
4 3 8 7 /1
5 1 9 3
6 2 10 3
5 2 11 3 /2
7 1 14 6 /1
7 2 2 7 /2
5 1 10 4
7 2 10 2 /2
6 1 7 6 /3
6 1 9 3

CRS

CAR T CRS

CRS CAR T

Oncology 2019; 37: 48-52 Blood 2016; 127: 3321-30 Cancers 2021; 13: 1684 Br 

J Haematol 2018; 183: 364-74 CAR T Br J Haematol 2018; 183: 364-74

Blood 2017; 130: 2295-306 Blood 2017; 130: 2295-306 Sci Transl Med 2014; 6: 224ra25

MMY2001 CRS 1

HLH CRS

CRS MMY2001

25 Grade 3 CRS 12.5% 2/16

4.5% 1/22 3.4% 2/59  

25

80% M 5 g/dL FLC 5000 mg/L

50% M 3 g/dL FLC 3000 mg/L
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LD CRS

Grade 3 CRS 20.0% 2/10

3.4% 3/87  
CRS CRS

CRS Grade 1 2 7.0 1 12 4.0

1 14 CRS Grade 3 6.0 3 9

5.0 3 11  
MMY2001 Grade 3

CRS CRS

CRS

CRS

MMY2001 CRS 24

24 CRS MMY2001
Grade

Grade 1 38

Grade 2

38

*

8 mg/kg 800 mg/body 1

8

24 3
CRS

4

24

1 mg/kg
1 2 10 mg

6
Grade 1

3

Grade 3

38

1

*
Grade 2 Grade 2

Grade 4

38

CPAP BiPAP

Grade 2

Grade 2

1,000 mg 1 1 3

* 6 L/ 6 L/
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CRS CRS HLH

22 1 2 CRS

CRS HLH CRS

ICU CRS

7.R.2.2.2
CAR T ICANS

CAR T ICANS  
CAR T ICANS

MMY2001 25 26

25 CAR T
MMY2001 2021 7 22 2021 2 11

%

9 b
29 68 97

CAR T
0 4 13.8 16 23.5 20 20.6

Grade 3 0 1 3.4 9 13.2 10 10.3
0 2 6.9 13 19.1 15 15.5
0 0 1 1.5 1 1.0

8.0 3 26 8.0 4 101 8.0 3 101
4.5 2 70 51.0 2 519 34.0 2 519

ICANS
0 3 10.3 13 19.1 16 16.5

Grade 3 0 1 3.4 1 1.5 2 2.1
0 1 3.4 4 5.9 5 5.2
0 0 0 0

8.0 3 8 8.0 4 12 8.0 3 12
3.0 2 6 4.0 1 12 4.0 1 12

0 1 3.4 11 16.2 12 12.4
Grade 3 0 0 9 13.2 9 9.3

0 1 3.4 10 14.7 11 11.3
0 0 1 1.5 1 1.0

26.0 27.0 11 108 26.5 11 108
70.0 79.0 2 482 74.5 2 482
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26 3% CAR T
MMY2001 2021 2 11

PT
MedDRA/J Version23.0

%

b
29 68 97

Grade Grade3 Grade Grade3 Grade Grade3

CAR T 4 13.8 1 3.4 16 23.5 9 13.2 20 20.6 10 10.3
ICANS 3 10.3 1 3.4 13 19.1 1 1.5 16 16.5 2 2.1

0 0 5 7.4 0 5 5.2 0
1 3.4 0 4 5.9 1 1.5 5 5.2 1 1.0

0 0 4 5.9 0 4 4.1 0
0 0 4 5.9 3 4.4 4 4.1 3 3.1
0 0 4 5.9 3 4.4 4 4.1 3 3.1

1 3.4 0 3 4.4 0 4 4.1 0
1 3.4 0 2 2.9 0 3 3.1 0

0 0 3 4.4 1 1.5 3 3.1 1 1.0
1 3.4 0 2 2.9 0 3 3.1 0

0 0 3 4.4 0 3 3.1 0
0 0 3 4.4 1 1.5 3 3.1 1 1.0
0 0 3 4.4 0 3 3.1 0

1

MMY2001 Grade 3 CAR T

27
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27 Grade 3 CAR T MMY2001
PT

MedDRA/J ver.23.0 Grade

6 ICANS 2 13 3
ICANS 1 15 3

6 3 8 2
ICANS 3 8 2

6 2 26 70

5
1 101 5
2 105

6 4 93

5
3 100 148
3 105
5 247 1

6 ICANS 2 5 4
7 3 11 2

6

3 108 10
3 108 5
3 110 8
3 130 223
3 130 23
3 130 259
3 130 286
3 132 17
3 136 217
3 136 217
3 168 4
3 168 2

6 ICANS 1 10 4

7
3 74 54
3 74 9

7
3 29 28
1 56

7 3 21 6
3 26 54

7

ICANS 3 6 1
ICANS 4 7 3
ICANS 3 10 5

3 17

6
3 30
3 64 5

CAR T ICANS

CRS ICANS CRS ICANS

CRS ICANS Front Immunol 

2020; 11: 577027  
CAR T

CD8 T

J Natl Cancer Inst 2019; 111: 646-54  
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MMY2001 2021 2 11

5 25 60.0% 3

20.0% 1 1

2,348 mm2

60.0% 3 20.0% 1

20.0% 1

92 14.1% 13

22.8% 21 63.0% 58

5 Grade 2 CRS

4 Grade 1 ICANS CRS ICANS

CAR Cmax AUC0-28d

5 CAR 6.1.1

MMY2003 1

Grade 4 CRS ICANS MMY2001

20 1

Grade 2 CRS Grade 3 ICANS

CRS ICANS

i) ii)Grade 2 CRS Grade

ICANS iii) CAR T 2

ICANS

CRS ICANS

Blood Cancer J 2022; 12: 32

MMY2001

 
CRS Grade 2 ICANS Grade

 
CAR T
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250

5%

0.5%

CAR T MedDRA SOC

MMY2001 28 29

28 CAR T
MMY2001 2021 7 22 2021 2 11

%

9 b
29 68 97

4 44.4 21 72.4 41 60.3 62 63.9
Grade 3 0 1 3.4 2 2.9 3 3.1

0 2 6.9 2 2.9 4 4.1
0 0 0 0

20.5 8 77 8.0 1 79 8.0 1 99 8.0 1 99
4.5 1 7 66.0 1 927 56.0 1 578 60.5 1 927

29 3% CAR T
MMY2001 2021 7 22 2021 2 11

PT
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade3 Grade Grade3 Grade Grade3 Grade Grade3

4 44.4 0 21 72.4 1 3.4 41 60.3 2 2.9 62 63.9 3 3.1
3 33.3 0 10 34.5 0 15 22.1 0 25 25.8 0

0 0 5 17.2 0 15 22.1 0 20 20.6 0
0 0 2 6.9 0 11 16.2 0 13 13.4 0
0 0 1 3.4 0 5 7.4 0 6 6.2 0
0 0 0 0 5 7.4 0 5 5.2 0
0 0 1 3.4 0 4 5.9 0 5 5.2 0
0 0 2 6.9 0 2 2.9 0 4 4.1 0
0 0 1 3.4 0 2 2.9 0 3 3.1 0
0 0 1 3.4 0 2 2.9 0 3 3.1 0
0 0 2 6.9 0 1 1.5 0 3 3.1 0
0 0 1 3.4 0 2 2.9 0 3 3.1 0

1 11.1 0 2 6.9 0 0 0 2 2.1 0

MMY2001 Grade 3 CAR T

30
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30 Grade 3 CAR T
PT

MedDRA/J ver.23.0 Grade

6 1 13 2
5 3 26 3
6 3 40 1
6 3 49 2

CAR T

Grade 3

Grade 3

7.R.2.2.3

MedDRA SOC 31

32 MMY2001

30

31
MMY2001 2021 7 22 2021 2 11

high level group term
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade3 Grade Grade3 Grade Grade3 Grade Grade3

1 11.1 0 18 62.1 4 13.8 38 55.9 18 26.5 56 57.7 22 22.7
0 0 2 6.9 0 6 8.8 1 1.5 8 8.2 1 1.0
0 0 5 17.2 1 3.4 17 25.0 6 8.8 22 22.7 7 7.2
0 0 0 0 1 1.5 1 1.5 1 1.0 1 1.0
0 0 1 3.4 1 3.4 0 0 1 1.0 1 1.0

 1 11.1 0 16 55.2  4 13.8 23 33.8 13 19.1 39 40.2 17 17.5

30 MMY2001 72.2% 68.0% 99.0%
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32 5%
MMY2001 2021 7 22 2021 2 11

PT
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade3 Grade Grade3 Grade Grade3 Grade Grade3

1 11.1 0 18 62.1 4 13.8 38 55.9 18 26.5 56 57.7 22 22.7
1 11.1 0 9 31.0 0 6 8.8 1 1.5 15 15.5 1 1.0

0 0 3 10.3 3 10.3 6 8.8 6 8.8 9 9.3 9 9.3
0 0 2 6.9 0 4 5.9 2 2.9 6 6.2 2 2.1
0 0 1 3.4 0 4 5.9 2 2.9 5 5.2 2 2.1
0 0 1 3.4 1 3.4 4 5.9 4 5.9 5 5.2 5 5.2

1 11.1 0 0 0 1 1.5 0 1 1.0 0

3 1

21 b 4 17

2 5

2

Grade 3

7.R.2.2.4

MedDRA SOC

33

33
MMY2001 2021 7 22 2021 2 11

SOC
PT
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade3 Grade Grade3 Grade Grade3 Grade Grade3

8 88.9 8 88.9 29 100 29 100 68 100 67 98.5 97 100 96 99.0
8 88.9 8 88.9 29 100 29 100 64 94.1 63 92.6 93 95.9 92 94.8
3 33.3 3 33.3 1 3.4 1 3.4 9 13.2 8 11.8 10 10.3 9 9.3
6 66.7 6 66.7 22 75.9 15 51.7 57 83.8 51 75.0 79 81.4 66 68.0
7 77.8 7 77.8 25 86.2 20 69.0 52 76.5 38 55.9 77 79.4 58 59.8
4 44.4 4 44.4 20 69.0 20 69.0 40 58.8 39 57.4 60 61.9 59 60.8

0 0 16 55.2 15 51.7 35 51.5 33 48.5 51 52.6 48 49.5
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34

34
MMY2001 2021 7 22 2021 2 11

PT
MedDRA/J ver.23.0

9 b
29 68 97

* * * *

3.0
1 10

85.0
19 521

2.5
1 44

37.5
2 661

4.0
1 125

43.0
1 580

4.0
1 125

42.0
1 661

3.0
5 22

73.5
39 363

1.0
1 9

65.0
15 156

2.0
1 30

56.0
2 548

2.0
1 30

57.0
2 548

0
3 2

70.0
26 104

1.0
1 7

63.0
9 675

1.0
4 32

53.5
2 571

1.0
4 32

59.0
2 675

6.0
2 10

7.0
5 8 58.0 5 8.0

1 51
5.0

1 29
8.0
1 58

5.0
1 29

8.0
1 29

23.5
2 923

1.0
4 33

166.0
2 612

5.0
4 33

60.0
2 923

10.0
2 26

32.0
15 353

10.0
1 24

85.0
2 600

5.5
10 101

100.5
1 529

8.0
10 101

93.0
1 600

*

7/97 7.2%

4 b 1 3 3

b 1 2 1 1/9

11.1%

7.R.2.2.5

24 MedDRA SMQ

MMY2001 2021 2 11

5 5.2% 4 4.1% 2 2.1%

1 1.0% Grade 3 2021

7 22

650 1,000 mg 50 mg
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Grade 3

CD19 CAR T BCMA CAR T Grade 3

7.R.2.2.6

MedDRA PT

2021 2 11 12/97 12.4%

2021 7 22 1/9 11.1% Grade 3

2/97 2.1%

Grade 3

CD19 CAR T BCMA CAR T

BCMA CAR T B

7.R.2.2.7 TLS
TLS

TLS MedDRA PT MMY2001

2021 2 11 1 Grade 4 Grade 

3 TLS

3 11 6 7

2021 7 22

MMY2003 MMY3002 20

Grade 4 TLS 1

CD19 CAR T BCMA CAR T
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TLS

TLS TLS

7.R.2.2.8
7.R.2.2.8.1

MMY2001 2021 2 11 10/97

10.3% 35 2021 7 22

MMY2001 MMY2003

MMY3002 20 T

35 MMY2001
PT

MedDRA/J
ver.23.0

Grade

6
3 141
3 338
5 418

5
4 447
4 569
5 582

5 4 723
6 4 491
6 4 478
5 3 428
7 4 162
6 2 47

5
4 712
5 718

7
1
1 421

MMY2001

3

MMY2001

15
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7.R.3
3

PI IMiD CD38

7.R.1 7.R.2 7.R.4

BCMA T  
3 PI IMiD CD38

CD38 3

 

7.R.3.1

MM Pharmacother 2017; 37: 129-

43 MM

QOL 3

MM

13 Leukemia 2017; 31: 2443-8

MM 30% PFS 3.7 4

Lancet Oncol 2013; 14: 1055-66 Leukemia 2017; 31: 107-114 MM
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MMY2001 3 MM

MMY2001 BCMA CAR T 0.5 106 1.0 106 /kg

2021 2 11

3 4 5 3 17

100% 88.2% 4 16 93.8% 75.0% 5

64 98.4% 79.7%

2021 7 22 3 4 5

3 2 100% 50.0%

4 1 100% 100% 5 5 100%

40.0%
31 MMY2001

1 sCR

8 96 95%CI

% 100.0 63.1, 100.0 97.9 92.7, 99.7 95%CI

% 50.0 15.7, 84.3 80.2 70.8, 87.6

MMY2001

CD38 3

31

IMWG PD
MR PD 60 PD
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7.R.3.2 BCMA
BCMA

BCMA

MMY2001 BCMA

62 BCMA

MM 13 MM MM

BCMA

Blood Cancer J 2020; 10: 73 BCMA MM

MMY2001 BCMA 62 95%CI

% 98.4 91.3, 100 BCMA 35 95%CI %

97.1 85.1, 99.9

MM BCMA

BCMA

BCMA

7.R.3.3 HSCT
HSCT

MMY2001 HSCT 8/97 2/9

2021 2 11 HSCT 8

89 95%CI % 87.5 47.3, 99.7 98.9

93.9, 100 HSCT 2 sCR VGPR

2021 2 11 HSCT

8 89 Grade 3

100% HSCT 25% Grade 3

CRS

HCST 2 Grade 3

HSCT

HSCT

HSCT

CAR T CAR T

CAR T

GVHD HSCT GVHD
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HSCT GVHD

MMY2001 HSCT

HSCT GVHD

GVHD

HSCT GVHD

HSCT GVHD

8.

7.R.4

1.

T

2.

2 8

3.

120

4.

5 7

300 mg/m2 30 mg/m2 1 1 3

Grade 3 Grade 1 14

21

Grade NCI-CTCAE v5.0

5.

CAR T 0.5 106 1.0 106 /kg

1.0 108
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1.

2.

3.

 
Grade 3

Grade 3

Grade 1  
Grade NCI-CTCAE v5.0

4. Infusion reaction 30 60

5.

6. 37 2

15

7. 2.5

8.

9.

10.

11.

12.

13.

14.

7.R.1 7.R.2 7.R.3
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1.

T

2.

2 8

3.

120

4.

5 7

300 mg/m2 1 1 3

30 mg/m2 1 1 3

Grade 3 Grade 1 14

21

Grade NCI-CTCAE v5.0

5.

CAR T 0.75

106 /kg 7 mL/ CAR T

0.5 106 1.0 106 /kg 1.0 108

 

GVHD
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1.

2.

3.

Grade 3

Grade 3

Grade 1

Grade NCI-CTCAE v5.0

3. Infusion reaction 30 60

4.

5. 37 2

15

6. 2.5

7.

8.

9.

10.

11.

12.

13.

7.R.4.1 LD
LD

LD

LD
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CAR T CAR T LD

CAR T CAR T

CAR T Chimeric 

Antigen Receptor T-Cell Therapies for Cancer. Elsevier; 2020. p29-44 https://lymphomahub.com/medical-

information/lymphodepletion-optimization-for-car-t-cell-therapy 2022 3 7

DLBCL LD 300 mg/m2

30 mg/m2 3 LD 5 CD19

CAR T

Molecular Therapy 2014; 22: S295 J Clin Oncol 2017; 35: 1803-13

MMY2001 MM LD

300 mg/m2 30 mg/m2 3

LD

MMY2001 LD
13

MMY2001 LD

LD

LD 32 LD

LD Grade 3

LD

LD

LD

LD

LD

LD

LD

7.R.4.2

32 LD 14 Grade 3 Grade 3
LD 21

LD
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CAR T

0.5 106 1.0 106 /kg 1.0 108

MMY2001 b Legend-2 33

Legend-2 74 CAR T 0.07 2.10 106 /kg

CRS CAR

T 0.75 106 /kg 1.0 106 /kg Grade CRS

Legend-2 74 65 2

9

MMY2001 b CAR T

0.722 106 /kg 0.52 0.89 106 /kg b

IRC 95%CI % 100 88.1, 100 TTR

0.95 0.9 2.8 b

96.9% 2020 9 1

100% 2021 7 22

CRS

MMY2001

MMY2001

CAR T 0.75 106

/kg CAR T 0.5 106 1.0 106 /kg

1.0 108

MMY2001

7.R.4.3

MMY2001 30

33 MM
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97 19 5 71 9 11 7 22

70 mL 30 140 mL 30 mL 30 70 mL

4 2 70 mL 2

2 30 mL 2

1 70 mL

125 mg 3.2 mEq 45.8 mEq/L

20 mEq/ 7.2 mL/

MMY2001

3 1

72

DMSO DMSO

mL/ DMSO 1651

TRANSFUSION 2014; 54: 2514-22

7 mL/

7.R.4.4
MMY2001 MR 6

PD

MMY2001 1 PD

Grade 3 4
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CRS

MMY2001 CAR

T BCMA

BCMA CAR T

8.

MM

MMY2001

CRS HLH ICANS

CNS HIV/HBV/HCV

MMY2001

300

1 5 8

15 MMY2001

7.R.2

TLS

7.R.3.3 HSCT
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CNS MMY2001 CNS

9.
7.1

9.1 b MMY2001

96/97 99.0%

10% 36

36 10% MMY2001

SOC
PT
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade 3 Grade Grade 3 Grade Grade 3 Grade Grade 3

9 100 8 88.9 29 100 29 100 68 100 68 100 97 100 97 100

8 88.9 8 88.9 29 100 29 100 64 94.1 63 92.6 93 95.9 92 94.8
7 77.8 7 77.8 25 86.2 20 69.0 52 76.5 38 55.9 77 79.4 58 59.8
6 66.7 6 66.7 22 75.9 15 51.7 57 83.8 51 75.0 79 81.4 66 68.0
4 44.4 4 44.4 20 69.0 20 69.0 40 58.8 39 57.4 60 61.9 59 60.8

0 0 16 55.2 15 51.7 35 51.5 33 48.5 51 52.6 48 49.5
3 33.3 3 33.3 1 3.4 1 3.4 9 13.2 8 11.8 10 10.3 9 9.3
2 22.2 2 22.2 0 0 11 16.2 1 1.5 11 11.3 1 1.0
2 22.2 1 11.1 0 0 1 1.5 0 1 1.0 0

CRS 8 88.9 0 27 93.1 3 10.3 65 95.6 2 2.9 92 94.8 5 5.2
1 11.1 0 1 3.4 0 11 16.2 2 2.9 12 12.4 2 2.1

2 22.2 1 11.1 3 10.3 0 17 25.0 2 2.9 20 20.6 2 2.1
0 0 6 20.7 3 10.3 24 35.3 4 5.9 30 30.9 7 7.2

1 11.1 0 3 10.3 0 25 36.8 1 1.5 28 28.9 1 1.0
1 11.1 0 0 0 0 0 0 0

0 0 2 6.9 0 29 42.6 3 4.4 31 32.0 3 3.1
0 0 6 20.7 0 21 30.9 1 1.5 27 27.8 1 1.0
0 0 1 3.4 0 12 17.6 0 13 13.4 0
0 0 2 6.9 0 20 29.4 4 5.9 22 22.7 4 4.1

2 22.2 0 10 34.5 0 19 27.9 1 1.5 29 29.9 1 1.0
3 33.3 0 6 20.7 0 21 30.9 1 1.5 27 27.8 1 1.0
3 33.3 0 5 17.2 0 14 20.6 0 19 19.6 0

0 0 7 24.1 0 14 20.6 0 21 21.6 0
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SOC
PT
MedDRA/J ver.23.0

%

9 b
29 68 97

Grade Grade 3 Grade Grade 3 Grade Grade 3 Grade Grade 3

1 11.1 0 9 31.0 0 6 8.8 1 1.5 15 15.5 1 1.0
1 11.1 0 0 0 1 1.5 0 1 1.0 0

1 11.1 1 11.1 6 20.7 1 3.4 30 44.1 4 5.9 36 37.1 5 5.2
0 0 3 10.3 0 17 25.0 0 20 20.6 0
0 0 2 6.9 0 18 26.5 0 20 20.6 0
0 0 3 10.3 0 14 20.6 0 17 17.5 0

1 11.1 1 11.1 2 6.9 0 1 1.5 0 3 3.1 0

1 11.1 0 4 13.8 0 11 16.2 0 15 15.5 0
1 11.1 0 1 3.4 0 9 13.2 0 10 10.3 0

0 0 4 13.8 0 10 14.7 0 14 14.4 0

3 33.3 3 33.3 10 34.5 2 6.9 18 26.5 3 4.4 28 28.9 5 5.2

2 22.2 1 11.1 9 31.0 2 6.9 15 22.1 1 1.5 24 24.7 3 3.1

0 0 2 6.9 1 3.4 10 14.7 2 2.9 12 12.4 3 3.1

1 11.1 0 0 0 12 17.6 0 12 12.4 0
- 1 11.1 1 11.1 2 6.9 1 3.4 11 16.2 5 7.4 13 13.4 6 6.2

3 33.3 0 5 17.2 0 14 20.6 0 19 19.6 0
0 0 4 13.8 0 14 20.6 0 18 18.6 0

ICANS 0 0 3 10.3 1 3.4 13 19.1 1 1.5 16 16.5 2 2.1
1 11.1 0 0 0 1 1.5 1 1.5 1 1.0 1 1.0

0 0 8 27.6 0 26 38.2 0 34 35.1 0
0 0 3 10.3 0 9 13.2 0 12 12.4 0
0 0 4 13.8 0 11 16.2 0 15 15.5 0

0 0 2 6.9 0 13 19.1 2 2.9 15 15.5 2 2.1
1 11.1 0 3 10.3 1 3.4 15 22.1 5 7.4 18 18.6 6 6.2
1 11.1 0 0 0 0 0 0 0

0 0 2 6.9 0 11 16.2 0 13 13.4 0

0 0 1 3.4 0 12 17.6 1 1.5 13 13.4 1 1.0

b 11/29 37.9%

42/68 61.8% 53/97 54.6% 1/9 11.1%

2 CRS 20 20.6% ICANS

5 5.2% 4 4.1%

3 3.1% 2

2.1% CRS 20 ICANS 5 4

3 2
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1

CRS 1 11.1%

10.
10.1

10.2 GCP

CTD 5.3.5.2.1-3 GCP

11. 1

MM
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2

4 7 13

3 12 6

1.

20 12 25 20 8

1.1
1 7.R.1 MM

MMY2001

MM

1.2
1 7.R.2

CRS HLH

TLS

MM

1.3
1 7.R.3
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MMY2001 SD MR

5 95%CI % 100 47.8, 100

2 sCR VGPR

BCMA T

CD38 3

1.4
1 7.R.4

1

1.

2.

2 8

3.

120
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4.

5 7

300 mg/m2 1 1 3

30 mg/m2 1 1 3

5.

CAR T 0.75 106

/kg 7 mL/ CAR T

0.5 106 1.0 106 /kg 1.0 108

GVHD

1.

2.

3. Infusion reaction 30 60

4.

5. 37 2

15

6. 2.5

7.
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8.

9.

10.

11.

12.

13.

1.5

300 8

1 8.

TLS

7.R.3.3 HSCT

CNS MMY2001

CNS

37
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37

Center for International Blood and Marrow Transplant Research CIBMTR
FormsNet

MM
8

300

CRS HLH ICANS
TLS

HIV/HBV/HCV

1.6
1.6.1

EVA 120 9

1.6.2

26 11 5 1105 1 1105 2

2.

10

BCMA T

CD38 3
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1.

2.

2 8

3.

120

4.

5 7

300 mg/m2 1 1 3

30 mg/m2 1 1 3

5.

CAR T 0.75 106

/kg 7 mL/ CAR T

0.5 106 1.0 106 /kg 1.0 108

1.

2.



i 

AAV adeno-associated virus

ASTCT American Society for Transplantation and 
Cellular Therapy

AUC area under the blood concentration-time 
curve

AUC0-28d area under the curve of the transgene level 
from time of dose to 28 days postinfusion 

28

AUC0-6m area under the curve of the transgene level 
from time of dose to 6 months postinfusion

6

AUClast area under the curve of the transgene level 
from time of dose to time of last 
measurable

BAV bovine adenovirus
BCMA B cell maturation antigen B

BCMA CAR BCMA
BHV bovine herpesvirus
BPV bovine parvovirus
BRSV bovine respiratory syncytial virus RS
BTV bluetongue virus
BT
BVDV bovine viral diarrhea virus
CAR chimeric antigen receptor
CD cluster of differentiation

CD19 CAR CD19
CI confidence interval
Clast last measurable transgene level

Cmax maximum transgene level
CMV cytomegalovirus
CNS central nervous system
CQA critical quality attribute
CR complete response
CRS cytokine release syndrome
CSR clinical study report
CT computed tomography
DLBCL diffuse large B-cell lymphoma B

DMSO dimethyl sulfoxide
DOR duration of response
EBV Epstein-Barr virus

ECOG Eastern Cooperative Oncology Group

ELISA enzyme-linked immunosorbent assay
EV enterovirus



ii

EVA ethylene vinyl acetate
EPC end of product cell
FLC free light chain
gDNA genomic DNA DNA
GVHD graft versus host disease
HAV hepatitis A virus A
HBV hepatitis B virus B
HCT-8 human colon tumor cells
HCV hepatitis C virus C
HEV hepatitis E virus E
HEK293F human embryonic kidney 293F 293F
HEK293T human embryonic kidney 293T 293T
HeLa
HHV human herpes virus
HIV human immunodeficiency virus
HLH hemophagocytic lymphohistiocytosis
HPV human papillomavirus
HSA human serum albumin
HSCT hematopoietic stem cell transplant
HSV herpes simplex virus
HTLV human T-cell leukemia virus T
HuPyV human polyomavirus
IBR infectious bovine rhinotracheitis
ICANS immune effector cell-associated

neurotoxicity syndrome 
ICU intensive care unit
IFN- interferon-gamma
Ig immunoglobulin
IL interleukin
IMWG International Myeloma Working Group
IMWG IMWG
IRC Independent Response Committee
ITT intention-to-treat
LD lymphodepleting chemotherapy
Legend Nanjing Legend Biotech, Inc.
LTR long terminal repeat
Kd apparent binding affinity
MAS macrophage activation syndrome
MCB master cell bank
mDC myeloid dendritic cells
MedDRA Medical Dictionary for Regulatory 

Activities
ICH

MedDRA/J Medical Dictionary for Regulatory 
Activities Japanese version

ICH

MM multiple myeloma
MMY2001 68284528MMY2001
MMY2003 68284528MMY2003
MMY3002 68284528MMY3002

MR minimal response



iii

MRC-5
NCG NOD-Prkdcem26Cd52Il2rgem26Cd22/Nju
NCI-CTCAE National Cancer Institute - Common 

Terminology Criteria for Adverse Events 
NE not evaluable

OS overall survival
PAV porcine adenovirus
PBMC peripheral blood mononuclear cell
PCV porcine circovirus
PD progressive disease
PFS progression free survival
PI3 parainfluenza-3 3
PPT polypurine tract
PPV porcine parvovirus
PR partial response
PS performance status
PT preferred term
PT-1 porcine testis cells
PVB19 parvovirus B19 B19
qPCR quantitative polymerase chain reaction
QOL quality of life

RABV rabies virus
RCL replication competent lentivirus
Reo reo virus
RRE Rev-responsive element Rev
RSV respiratory syncytial virus RS
RUBV rubella virus
sCR stringent complete response
SD stable disease
SIN self-inactivating
SMQ standardised MedDRA queries MedDRA
SOC system organ class
SPR surface plasmon resonance
SV40 simian virus 40 40
t1/2 half-life of the transgene level
tbql time of the first BQL below quantification 

limit transgene level
TGEV transmissible gastroenteritis virus
tlast time of last measurable transgene level

TLS tumor lysis syndrome
tmax time of maximum observed transgene 

level



iv

TTR time to response
Vero

VGPR very good partial response
VHH variable fragments of heavy chain 

antibody
VSV-G vesicular stomatitis virus G glycoprotein -G

VZV varicella zoster virus
WCB working cell bank
WNV West Nile virus
WPRE woodchuck hepatitis virus 

posttranscriptional regulatory element

Cyclophosphamide Hydrate

Tocilizumab (Genetical Recombination)
Fludarabine Phosphate


