Figure 1

¢8| |40 (048]

|Ww/Bn

-0 291 €81 -8} -9

-0°0
. rG0
-0°)
Gl

-0°¢
191

§'¢

|w/Bn

ctol 1481 (049 |8l ¢-8l £-9] y-8 G|

00
. G0
01
-Gl
-0°¢
rG'C

9]

0¢

|W/Bn

eRL 149L 0Bl |01 29| §BL p-9| g9

05900-05¥00

F0°0
FG°0

05900-05¥d0

-0'¢
BPNIIAOY

|w/Bn

§'¢
L-0d 9snoLu 0} Buipuig

¢t8l 8L (8L |8 ¢8| E-8L p-8 G-9|

05900-0SvA0

- 100
50
0
L5
02
52

05900-05¥A0

epniifey

0'¢
1-(d uewny o} Buipuig
(¥SI3) buipuig

1/23



Figure 2

Binding (Flow Cytometry)
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Figure 3

Ligand Blocking (ELISA)
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Figure 4
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Figure 5
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Figure 6

Human PD-1
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Figure 7

Binding Specificity (ELISA)
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Figure 8

Amino acid sequence

Heavy chain

Humanized antibody 1G1-h61
MGWSCIILFLVATATGVHSQVQLVOSGAEVKKPGASVKVSCKASGYTFTGYWM
HWVRQAPGQGLEWMGMIHPNSDTTTYNEKFKNRVTMTRDTSISTAYMELSRL
RSDDTAVYYCAGTDOAAWFAFWGOGTTVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKT
YTCNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPE
VTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLV
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCS
VMHEALHNHYTQKSLSLSLGK **

Humanized antibody 1G1-h68
MGWSCIILFLVATATGVHSQVOQLVOSGAEVKKPGASVKVSCKASGYTFTGYWM

HWVROQAPGOQGLEWIGMIHPNSDTTTYNEKFKNRVITMTRDTSISTAYMELSRLR
SDDTAVYYCTGTDOAAWFAFWGOGTTVTVSSASTKGPSVFPLAPCSRSTSESTAA

2rF 5 i3V N RN EEFNFIAIX VYV A LAE VY ATNS VORI ARY L AANIE LV L 2 Aot NS S iand 1 iy

LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYT
CNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSQEDPEVOQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVM
HEALHNHYTQKSLSLSLGK**

Humanized antibody 1G1-h70
MGWSCIILFLVATATGVHSQVOLVOSGAEVKKPGASVKVSCKASGYTFTGYWM
HWVRQAPGOGLEWIGMIHPNSDTTTYNEKFKNRVTMTRDTSISTAYMELSRLR
SDDTAVYYCAGTDOAAWFAFWGOGTTVTVSSASTKGPSVFPLAPCSRSTSESTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYT
CNVDHKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWL
NGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVM
HEALHNHYTQKSLSLSLGK**
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Figure 9

Amino acid sequence
Light chain

Humanized antibody 1G1-h61
MGWSCIILFLVATATGVHSDIVMTOTPLSLSVTPGQPASISCRSSONIVHSNGDTYL
EWYLOKPGOSPKLLIYKVSKRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY
CFQGSHVPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC**

Humanized antibody 1G1-h68
MGWSCIILFLVATATGVHSDIVMTOTPLSLSVTPGOPASISCRSSOQONIVHSNGDTYL
EWYLQKPGQSPQLLIYKVSKRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY
CFQGSHVPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH

Humanized antibody 1G1-h70
MGWSCHLFLVATATGVHSDIVMTOTPLSLSVTPGOPASISCRSSONIVHSOGDTYL
EWYLQKPGQSPOQLLIYKVSKRFSGVPDRFSGSGSGTDFTLKISRVEAEDVGVYY
CFQGSHVPWTFGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPRE
AKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH
QGLSSPVTKSFNRGEC**
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Figure 10a

DNA sequence

Heavy chain

Humanized antibody 1G1-h6]

ATGGGCTGGTCTTGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGCGTGCATTC
TCAAGTTCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAGCCTGGAGCCAG
CGTGAAAGTGTCCTGCAAGGCCTCTGGCTACACCTTTACAGGCTACTGGAT
GCACTGGGTGCGGCAGGCCCCTGGACAGGGCCTGGAATGGATGGGCATGA
TCCACCCCAACAGCGACACCACAACCTACAACGAGAAGTTCAAGAATAGAG
TGACCATGACAAGAGATACCAGCATCAGCACCGCCTACATGGAACTGAGCA
GACTGCGGTCCGATGACACAGCTGTGTACTATTGTGCCGGCACCGACCAGG
CCGCTTGGTTCGCCTTCTGGGGGCAGGGCACCACAGTCACCGTGAGCTCTG
CCAGCACCAAGGGCCCTTCCGTGTTTCCCCTGGCCCCTTGCTCCCGGTCCACATCT
GAGAGCACCGCCGCCCTGGGCTGTCTGGTGAAGGACTACTTCCCAGAGCCCGTG

ACCGTGAGCTGGAACAGCGGCGCCCTGACAAGCGGCGTGCACACATTTCCCGCC
GTGCTGCAGAGCTCCGGCCTGTACTCCCTGTCTAGCGTGGTGACAGTGCCTTCCT

NN 2 IS (S LU S L AL | 1 A R AL IS AUA NS S GAS 5 Y PSS RN | O v

CTAGCCTGGGCACCAAGACATATACCTGTAACGTGGACCACAAGCCAAGCAATA
CCAAGGTGGATAAGCGGGTGGAGTCTAAGTACGGCCCTCCTTGCCCTAGCTGTCC
TGCTCCAGAGTTTCTGGGCGGCCCTTCCGTGTTCCTGTTTCCACCCAAACCAAAG
GACACACTGATGATCTCTAGAACACCAGAGGTGACCTGCGTGGTGGTGGACGTG
AGCCAGGAGGATCCCGAGGTGCAGTTCAACTGGTACGTGGATGGCGTGGAGGTG
CACAATGCCAAGACCAAGCCAAGAGAGGAGCAGTTTAACTCTACATACAGGGTG
GTGAGCGTGCTGACCGTGCTGCACCAGGATTGGCTCAACGGCAAGGAGTATAAG
TGCAAGGTGTCCAATAAGGGCCTGCCCTCCTCTATCGAGAAGACAATCTCTAAGG
CTAAGGGCCAGCCAAGAGAGCCTCAGGTGTACACCCTGCCTCCAAGCCAGGAGG
AGATGACAAAGAACCAGGTGTCCCTGACATGTCTGGTGAAGGGCTTCTATCCCTC
CGACATCGCCGTGGAGTGGGAGTCTAATGGCCAGCCTGAGAACAATTACAAGAC
CACACCCCCTGTGCTGGACTCTGATGGCAGCTTCTTTCTGTATTCCAGGCTGACC
GTGGATAAGTCTCGGTGGCAGGAGGGCAACGTGTTCAGCTGCTCTGTGATGCAC
GAAGCCCTGCATAATCACTATACTCAGAAAAGTCTGTCACTGTCACTGGGAAAGT
GATAA
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Figure 10b

DNA sequence

Heavy chain

Humanized antibody 1G1-h68
ATGGGCTGGTCTTGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGCGTGCATTC
TCAAGTTCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAGCCTGGAGCCAG
CGTGAAAGTGTCCTGCAAGGCCTCTGGCTACACCTTTACAGGCTACTGGAT
GCACTGGGTGCGGCAGGCCCCTGGACAGGGCCTGGAATGGATCGGCATGAT
CCACCCCAACAGCGACACCACAACCTACAACGAGAAGTTCAAGAATAGAGT
GACCATGACAAGAGATACCAGCATCAGCACCGCCTACATGGAACTGAGCAG
ACTGCGGTCCGATGACACAGCTGTGTACTATTGTACCGGCACCGACCAGGC
CGCTTGGTTCGCCTTCTGGGGGCAGGGCACCACAGTCACCGTGAGCTCTGC
CAGCACCAAGGGCCCTTCCGTGTTTCCCCTGGCCCCTTGCTCCCGGTCCACATCT
GAGAGCACCGCCGCCCTGGGCTGTCTGGTGAAGGACTACTTCCCAGAGCCCGTG
ACCGTGAGCTGGAACAGCGGCGCCCTGACAAGCGGCGTGCACACATTTCCCGCC

T NNTE N AT ALIOTN T T O T AT TOYTO T ACOITCOUITEOIA A IO reT
ATITUOUINIUAVUAUIU I UVUUUUU T UIAVIVUUIUIUVIAUL LU I UAUAV LUV U L IV ]

CTAGCCTGGGCACCAAGACATATACCTGTAACGTGGACCACAAGCCAAGCAATA
CCAAGGTGGATAAGCGGGTGGAGTCTAAGTACGGCCCTCCTTGCCCTAGCTGTCC
TGCTCCAGAGTTTCTGGGCGGCCCTTCCGTGTTCCTGTTTCCACCCAAACCAAAG
GACACACTGATGATCTCTAGAACACCAGAGGTGACCTGCGTGGTGGTGGACGTG
AGCCAGGAGGATCCCGAGGTGCAGTTCAACTGGTACGTGGATGGCGTGGAGGTG
CACAATGCCAAGACCAAGCCAAGAGAGGAGCAGTTTAACTCTACATACAGGGTG
GTGAGCGTGCTGACCGTGCTGCACCAGGATTGGCTCAACGGCAAGGAGTATAAG
TGCAAGGTGTCCAATAAGGGCCTGCCCTCCTCTATCGAGAAGACAATCTCTAAGG
CTAAGGGCCAGCCAAGAGAGCCTCAGGTGTACACCCTGCCTCCAAGCCAGGAGG
AGATGACAAAGAACCAGGTGTCCCTGACATGTCTGGTGAAGGGCTTCTATCCCTC
CGACATCGCCGTGGAGTGGGAGTCTAATGGCCAGCCTGAGAACAATTACAAGAC
CACACCCCCTGTGCTGGACTCTGATGGCAGCTTCTTTCTGTATTCCAGGCTGACC
GTGGATAAGTCTCGGTGGCAGGAGGGCAACGTGTTCAGCTGCTCTGTGATGCAC
GAAGCCCTGCATAATCACTATACTCAGAAAAGTCTGTCACTGTCACTGGGAAAGT
GATAA
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Figure 10c

DNA sequence

Heavy chain

Humanized antibody 1G1-h70
ATGGGCTGGTCTTGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGCGTGCATTC
TCAAGTTCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAGCCTGGAGCCAG
CGTGAAAGTGTCCTGCAAGGCCTCTGGCTACACCTTTACAGGCTACTGGAT
GCACTGGGTGCGGCAGGCCCCTGGACAGGGCCTGGAATGGATCGGCATGAT
CCACCCCAACAGCGACACCACAACCTACAACGAGAAGTTCAAGAATAGAGT
GACCATGACAAGAGATACCAGCATCAGCACCGCCTACATGGAACTGAGCAG
ACTGCGGTCCGATGACACAGCTGTGTACTATTGTGCCGGCACCGACCAGGC
CGCTTGGTTCGCCTTCTGGGGGCAGGGCACCACAGTCACCGTGAGCTCTGC
CAGCACCAAGGGCCCTTCCGTGTTTCCCCTGGCCCCTTGCTCCCGGTCCACATCT
GAGAGCACCGCCGCCCTGGGCTGTCTGGTGAAGGACTACTTCCCAGAGCCCGTG

ACCGTGAGCTGGAACAGCGGCGCCCTGACAAGCGGCGTGCACACATTTCCCGCC
GTGCTGCAGAGCTCCGGCCTGTACTCCCTGTCTAGCGTGGTGACAGTGCCTTCCT

(S LR BN L UOS S Ve (G LU S VIVAY LS LA VS LS D Ve VN VA A" B O ¢ b | S LA WD LY LGN LN | 4 U 3 |

CTAGCCTGGGCACCAAGACATATACCTGTAACGTGGACCACAAGCCAAGCAATA
CCAAGGTGGATAAGCGGGTGGAGTCTAAGTACGGCCCTCCTTGCCCTAGCTGTCC
TGCTCCAGAGTTTCTGGGCGGCCCTTCCGTGTTCCTGTTTCCACCCAAACCAAAG
GACACACTGATGATCTCTAGAACACCAGAGGTGACCTGCGTGGTGGTGGACGTG
AGCCAGGAGGATCCCGAGGTGCAGTTCAACTGGTACGTGGATGGCGTGGAGGTG
CACAATGCCAAGACCAAGCCAAGAGAGGAGCAGTTTAACTCTACATACAGGGTG
GTGAGCGTGCTGACCGTGCTGCACCAGGATTGGCTCAACGGCAAGGAGTATAAG
TGCAAGGTGTCCAATAAGGGCCTGCCCTCCTCTATCGAGAAGACAATCTCTAAGG
CTAAGGGCCAGCCAAGAGAGCCTCAGGTGTACACCCTGCCTCCAAGCCAGGAGG
AGATGACAAAGAACCAGGTGTCCCTGACATGTCTGGTGAAGGGCTTCTATCCCTC
CGACATCGCCOTGGAGTGGGAGTCTAATGGCCAGCCTGAGAACAATTACAAGAC
CACACCCCCTGTGCTGGACTCTGATGGCAGCTTCTTTCTGTATTCCAGGCTGACC
GTGGATAAGTCTCGGTGGCAGGAGGGCAACGTGTTCAGCTGCTCTGTGATGCAC
GAAGCCCTGCATAATCACTATACTCAGAAAAGTCTGTCACTGTCACTGGGAAAGT
GATAA
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Figure 11

DNA sequence
Light chain

Humanized antibody 1G1-hé1
ATGGGCTGGTCATGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGGGTCCATAGTGATATCGTT
ATGACCCAGACCCCTCTGAGCCTGTCCGTGACCCCAGGCCAACCTGCCTCTATCAGCTGTAG
AAGCAGCCAGAACATCGTGCACAGCAACGGCGACACCTACCTGGAATGGTATCTGCAGAAA
CCTGGACAGAGCCCCAAGCTGCTGATCTACAAGGTGTCCAAGCGGTTTTCCGGCGTGCCTGA
TAGATTCAGCGGATCTGGCAGCGGCACAGACTTCACCCTGAAGATTTCTAGAGTGGAGGCCG
AGGACGTGGGCGTCTACTACTGCTTCCAGGGCAGCCACGTGCCCTGGACATTCGGCGGCGG
AACAAAGGTGGAAATCAAGAGGACAGTGGCCGCCCCAAGCGTGTTCATCTTTCCCCCTTCCGACG
AGCAGCTGAAGTCTGGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCTCGGGAGGCC
AAGGTCCAGTGGAAGGTGGATAACGCCCTGCAGTCTGGCAATAGCCAGGAGTCCGTGACCGAGCA
GGACTCTAAGGATAGCACATATTCCCTGTCTAGCACCCTGACACTGAGCAAGGCCGATTACGAGA
AGCACAAGGTGTATGCCTGTGAAGTCACCCATCAGGGGCTGTCATCACCCGTCACTAAGTCATTCA
ATCGCGGAGAATGCTGATAA

Humanized antibody [G1-h68
ATGGGCTGGTCATGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGGGTCCATAGTGATATCGTT
ATGACCCAGACCCCTCTGAGCCTGTCCGTGACCCCAGGCCAACCTGCCTCTATCAGCTGTAG
AAGCAGCCAGAACATCGTGCACAGCAACGGCGACACCTACCTGGAATGGTATCTGCAGAAA
CCTGGACAGAGCCCCCAGCTGCTGATCTACAAGGTGTCCAAGCGGTTTTICCGGEGTGCCTGA
TAGATTCAGCGGATCTGGCAGCGGCACAGACTTCACCCTGAAGATTTCTAGAGTGGAGGCCG
AGGACGTGGGCGTCTACTACTGCTTCCAGGGCAGCCACGTGCCCTGGACATTCGGCGGCGG
AACAAAGGTGGAAATCAAGAGGACAGTGGCCGCCCCAAGCGTGTTCATCTTTCCCCCTTCCGACG
AGCAGCTGAAGTCTGGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCTCGGGAGGCC
AAGGTCCAGTGGAAGGTGGATAACGCCCTGCAGTCTGGCAATAGCCAGGAGTCCGTGACCGAGCA
GGACTCTAAGGATAGCACATATTCCCTGTCTAGCACCCTGACACTGAGCAAGGCCGATTACGAGA
AGCACAAGGTGTATGCCTGTGAAGTCACCCATCAGGGGCTGTCATCACCCGTCACTAAGTCATTCA
ATCGCGGAGAATGCTGATAA

Humanized antibody 1G1-h70
ATGGGCTGGTCATGTATTATTCTGTTTCTGGTCGCAACTGCTACAGGGGTCCATAGTGATATCGTTAT
GACCCAGACCCCTCTGAGCCTGTCCGTGACCCCAGGCCAACCTGCCTCTATCAGCTGTAGAA
GCAGCCAGAACATCGTGCACAGCCAGGGCGACACCTACCTGGAATGGTATCTGCAGAAACCT
GGACAGAGCCCCCAGCTGCTGATCTACAAGGTGTCCAAGCGGTTTTCCGGCOGTGCCTGATAG
ATTCAGCGGATCTGGCAGCGGCACAGACTTCACCCTGAAGATTTCTAGAGTGGAGGCCGAGG
ACGTGGGCGTCTACTACTGCTTCCAGGGCAGCCACGTGCCCTGGACATTCGGCGGCGGAACA
AAGGTGGAAATCAAGAGGACAGTGGCCGCCCCAAGCGTGTTCATCTTTCCCCCTTCCGACGAGCA
GCTGAAGTCTGGCACCGCCAGCGTGGTGTGCCTGCTGAACAACTTCTACCCTCGGGAGGCCAAGGT
CCAGTGGAAGGTGGATAACGCCCTGCAGTCTGGCAATAGCCAGGAGTCCGTGACCGAGCAGGACT
CTAAGGATAGCACATATTCCCTGTCTAGCACCCTGACACTGAGCAAGGCCGATTACGAGAAGCACA
AGGTGTATGCCTGTGAAGTCACCCATCAGGGGCTGTCATCACCCGTCACTAAGTCATTCAATCGCGG
AGAATGCTGATAA
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Figure 12b

3
N O 2
NN N o.zO %o o%w
O & & & NP ¥
RS ,vaov h/& 0@
1 1 1 1 1 1 m.c_‘x.v
—-5-01xG
[
-0 %9
5
~s-0L%x.
=

(Auyy) am

mm

| I—

%k %k %k %k
(uoneroossiq) pi

=c-0lxL

=
Q.
~c-0Lx2 3
)

o0 L %€

—¢-0Lxp

K
N O 2
N NN on%ao@/f
Q' O O & ¥
<Y Y «oov ,WO S
0/\ &nw Ia 0/. /@ /'O
1 1 1 1 L [ |
BleLaN ’
=S11%3"
~c0lxZ
~g 0 xE
[ d [e0Lxt
[
-c 0l %G

Xk Xk k k
(uonelnossy) ey

(s/L) ex

15/23



Figure 13

Cross—reactivity

XY Keytruda(MSD)

Opdivo(BMS)

1G1-chimeric

B2 1G1-h61
1G1-h68
1G1-h70

Rat
PD-1

7222227777777 770

Cynon'1 olgus

Rabbit
PD-1

Mouse

human
PD-1

05900-05¥d0

PD-1

PD-1

16/23



Figure 14
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Figure 15
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Figure 16
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Figure 17
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Figure 18

N-terminal region
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Figure 19a
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Figure 19b
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