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8.41BBz

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGG
IMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEITPIQEEEEE
ETETNFPEPPODQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQVQLQQPGAELVRPGASVKLSCKA
SGYTFTSYWMNWVKQRPDOGLEWIGRIDPYDSETHYNQKFKDKAILTVDKSSSTAYMQLSSLTSEDSAVYYCARGNWDDYWGQGTTLTVSS
GGGGSGGGGSGGGGSDVQITQSPSYLAASPGETITINCRASKSISKDLAWYQEKPGKTNKLLIYSGSTLOSGIPSRESGSGSGTDFTLTIS
SLEPEDFAMYYCQOHNKYPYTFGGGTKLEIKSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGVL
LLSLVITLYCKRGRKKLLYIFKQPFMRPVOTTQEEDGCSCRFPEEEEGGCELRVKEFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRR
GRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

8.28z

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLEFRRMSSLVGPTQSFFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGG
IMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLFLGILSVMLIFAFFQELV\IAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEIIPIQEEEE
EETETNFPEPPODQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQVQLOQPGAELVRPGASVKLSCK
ASGYTFTSYWMNWVKQRPDOQGLEWIGRIDPYDSETHYNQKFKDKAILTVDKSSSTAYMQLSSLTSEDSAVYYCARGNWDDYWGQGTTLTVS
SGGGGSGGGGSGGGGSDVQITQSPSYLAASPGETITINCRASKSISKDLAWYQEKPGKTNKLLIYSGSTLOSGIPSREFSGSGSGTDFTLTI
SSLEPEDFAMYYCQQOHNKYPYTFGGGTKLEIKSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLAGTCGV
LLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKESRSADAPAYQQGONQLYNELNLGRREEYDVLDKRR
GRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

716.8.28z

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFEFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGG
IMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEITPIQEEEEE
ETETNFPEPPODQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQIQLVQSGPELKKPGETVKISCKA
SGYIFTNYGMNWVKQAPGKSFKWMGWINTYTGESTYSADFKGRFAFSLETSASTAYLHINDLKNEDTATYFCARSGGYDPMDYWGQGTSVT
VSSGGGGSGGGGSGGGGSDIVLTQSPASLAVSLGOQRATISCRASESVDNYGNTFMHWYQQKPGQPPKLLIYRASNLESGIPARFSGSGSRT
DEFTLTINPVEADDVATYYCQQSNEDPPTFGAGTKLELKTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYIWAPLA
GTCGVLLLSLVITLYCRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYQQGONQLYNELNLGRREEYDV
LDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAYSEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

28.28z

MTTPRNSVNGTFPAEPMKGPIAMQOSGPKPLFRRMSSLVGPTQSFFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGG
IMYITSGSLLAATEKNSRKCLVKGKMIMNSLSLFAATISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLEFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEITPIQEEEEE
ETETNFPEPPQDQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQVQLOQPGAELVRPGASVKLSCKA
SGYTFTSYWMNWVKQRPDQGLEWIGRIDPYDSETHYNQKFKDKAILTVDKSSSTAYMQLSSLTSEDSAVYYCARGNWDDYWGQGTTLTVSS
GGGGSGGGGSGGGGSDVQITQSPSYLAASPGETITINCRASKSISKDLAWYQEKPGKTNKLLIYSGSTLOQSGIPSRESGSGSGTDFTLTIS
SLEPEDFAMYYCQQHNKYPYTFGGGTKLEIKSSIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVT
VAFITFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDEFAAYRSRVKEFSRSADAPAYQQGONQLYNELNLGRREEYDVLDKRRGRD
PEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

28.28.41BBz

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLWGG
IMYITSGSLLAATEKNSRKCLVKGKMIMNSLSLFAATISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEITIPIQEEEEE
ETETNFPEPPODQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQVQLOQPGAELVRPGASVKLSCKA
SGYTFTSYWMNWVKQRPDOQGLEWIGRIDPYDSETHYNQKFKDKAILTVDKSSSTAYMQLSSLTSEDSAVYYCARGNWDDYWGQGTTLTVSS
GGGGSGGGGSGGGGSDVQITQSPSYLAASPGETITINCRASKSISKDLAWYQEKPGKTNKLLIYSGSTLOSGIPSRESGSGSGTDFTLTIS
SLEPEDFAMYYCQQOHNKYPYTFGGGTKLEIKSIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACYSLLVTV
AFTITIFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSKRGRKKLLY IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCELR
VKEFSRSADAPAYQQOGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQG
LSTATKDTYDALHMQALPPR

Supplemental Figure 1: Amino acid sequence of genes encoding CD20, 2A, and individual
CD123-CARs. One letter code amino acid sequence of used constructs.
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Supplemental Figure 2: CD123-CARCP20 T-cells have similar transduction
efficiencies. (A,B) CD123-CAR ¢P20 T-cells were stained and analyzed by flow
cytometry for % CAR and CD20 expression and mean fluorescence intensity (MFI).
(A) CAR MFI (N=5, p=NS). (B) CD20 MFI (N=5, p=NS).
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Supplemental Figure 3: T cells transduced with 28.28z-CARs express higher MFI levels of
CARs than T cells transduced with 8.28z-CARs. Fold-change of 28.28z- and 8.28z-CAR T
cells using the data presented in Figure 1 and Supplemental Figure 2 (n=5; shaded area: 0.7- to

1.3-fold change).
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Supplemental Figure 4. CD123-CARCP?0 T-cells have similar CD4:CD8 ratios, expression
of CD27, PD1 and TIM3 and are effectively eliminated by rituximab in vitro. (A) CD4:CD8
ratio distribution as assessed by flow cytometry. (B-D) Evaluation of CD27, PD1 and TIM3
expression using flow cytometry assay. (E) T-cells treated with rituximab (RTX) alone or
rituximab plus baby rabbit complement (RTX+C’) were analyzed by flow cytometry to determine
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the percent of CD20+ cells lysed (N=15).
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Supplemental Figure 5: CD123-CARCP20 T-cells have antitumor activity in vivo without any
weight changes. This is supplemental data for the animal experiment shown in Figure 5. (A, B)
Representative images of animal experiments using 1x107 and 3x10° T-cells as treatment (scale:
1x10%-1x109). (C) Weights of animals.
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MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFFMRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVIVWYPLWGG
IMYITISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSIMDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPSTQY
CYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNIVLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEIIPIQEEEEE
ETETNFPEPPODQESSPIENDSSPASRAEGRGSLLTCGDVEENPGPMALPVTALLLPLALLLHAARPQIQLVQSGPELKKPGETVKISCKA
SGYIFTNYGMNWVKQAPGKSFKWMGWINTYTGESTYSADFKGRFAFSLETSASTAYLHINDLKNEDTATYFCARSGGYDPMDYWGQGTSVT
VSSGGGGSGGGGSGGGGSDIVLTQSPASLAVSLGQRATISCRASESVDNYGNTEMHWYQQKPGOQPPKLLIYRASNLESGIPAREFSGSGSRT
DFTLTINPVEADDVATYYCQQSNEDPPTFGAGTKLELKIEVMYPPPYLDNEKSNGTIIHVKGKHLCPSPLFPGPSKPFWVLVVVGGVLACY
SLLVTVAFITIFWVRSKRSRLLHSDYMNMTPRRPGPTRKHYQPYAPPRDFAAYRSRVKEFSRSADAPAYQQGONQLYNELNLGRREEYDVLDK
RRGRDPEMGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLYQGLSTATKDTYDALHMQALPPR

Supplemental Figure 6: Scheme and sequence of 716.28.28z CAR. (A) Scheme, (B) amino
acid sequence.
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Supplemental Figure 7: Comparison of CD28z based CD123-CARCP20 T-cells. CD123-
CARCDP20 T-cells were generated by transduction with lentiviral vectors encoding 292 scFV-
based (CD28.CD28z) or 716 scFV-based (716.CD28.CD28z) CARs and CD20. (A) CAR
expression, (B) CD20 expression, (C) Fold expansion, (D) viability, (E) Percentage of double
transduced T cells, (F) CD4:CD8 ratio, (G) Tim3/PD1 expression (n=4; no significance

NT
28.28z
716.28.282

28.28z
716.28.28z

CD123
CAR

CD20

CD123-CAR

CD20 (%)

1001

N o ®
o o o
1 1 1
o+0
o0—+00

N
<

<
NT
28.28z
716.28.282

1004

o
Q
@
c
IS
=%
x
w
=
[
L

716.28.28z

80—

60—

40

204

N

716.28.28z

>l

&
ET 604
ég 404
>
204
0-
CD4*
1004
—~ 8041
S
o 601
>
2
@ 401
[e]
o
204
0_
- N N
0 o
Z 8«
o 00
N
©
—
~

CD4* Tim3* PD1*

201

154

104

Expression (%)

&-o
%o

NT
28.28z
716.28.28z

|

N
716.28.28z

28.28z

1004

Positive (%)
5 3 8

n
o
1

b
NT
28.28z
716.28.28z

201

= =
T 9

Expression (%)
[3,]

cD8*

o
I

difference between CD28.CD28z vs 292.CD28.z for all analyzed parameters).

NT
28.28z
716.28.28z

iy |

CD8* Tim3* PD1*

TD

Naive



600001

° 1001 _
° NT I NT
T—E‘ 400004 ° o 28.28z 801
> 8 o 716.28.287 S £ 28.282
Z » Il 716.28.28z
000 2 401
i O
204
....... 4: ol
Media K562 MOLM13 K562 MOLM13
1000
800
| 6001
4001
200
o opd .8;
Meldia KSIGZ
C
(] NT © CD28.CD28z (] 716.CD28.CD28z
THUTCL Th2Tc2 Tyl7 Chemokines
T 120001 o
g 10000 .
i )
o 8000 ® °
o 6000+ ®
o 8
o 4000
£ Q
X 2000 &
8 R PRI TS, Pt -t G o - Pho| [Plisgre | ||| PRy -
> 0 0 9 9 0 °
o R N QS8
[T = 5 2 2 4 O O O O
- o O O O

GM-CSF
IL-10
IL-13

IL-17A8
CXCL8®©

Supplemental Figure 8: Comparison of CD28z based CD123-CARC®P20 T-cells. (A) Effector
cells were grown in cocultures with media, K562 (CD123-), or Molm13 (CD123*) at an E:T ratio
of 2:1 for 24 h. Supernatants were collected and evaluated for IFN-y content by ELISA (n =4; p
< 0.0001 for nontransduced [NT] vs both CD123-CARCP20 T-cell groups, and p > 0.05 for
comparison 28.28z vs 716.28.28z). (B) Target cell populations were labeled with CFSE,
incubated with effector T cells at the indicated ratios overnight and analyzed by flow cytometry
by using absolute counting beads to determine cytotoxicity. n = 4; p > 0.05 for comparison on
K562 targets and p < 0.0001 for CD123-CAR®P20 T-cell groups as compared with NT on
Molm13. (C) Effector cells were grown in cocultures with media, K562 (CD123-), or Molm13
(CD123%) at an E:T ratio of 2:1 for 24 h. Supernatants were collected and evaluated by Multiplex
analysis. High level of cytokine production was defined as >1,000 pg/ml (indicated by dotted
line).



