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=5 BRHZHREHAORGD2 —mALDES
g B Ay SCLC
‘ BxPC3 (Sug/ml) Capan-2 (Sug/ml) DMS79 (Sug/ml) H524 (Sug/ml)
H0-/1D | Geo-MFL MFI %3 | Geo-MFL MF1 %iEH | Geo-MFI MFI %E5tE | Geo-MFI MFI % k5t
1B7 5.38 7.3 2.73 548 8.09 11.08 6171 138.69 88.65 79987 | 1304.65 99.95
2H12 2.27 2.77 1.85 473 11.69 13.84 8.15 16.12 31.45 1919.7 291748 97.78
1G2 2.39 3.21 0.73 38 5.33 2.65 5.12 979 14.66 14749 228.29 99.48
2F7 2,78 322 1.31 3.33 3.95 1.29 4.04 6.11 537 526.45 731.9 100
2EI12% 3.77 4.55 10.43 18.17 24.72 71.5 1599 18.85 71.6 456.04 083.34 99.48
31F9 9.94 34.43 67.52 28 32.38 37.51 35.00 101.5 70.71 224934 | 3321.89 97.05
F 32E2 2.26 13.65 62.87 19.94 26.96 82.87 §.92 17.16 35.13 89.53 134.1 98.12
77777777777 MEHEE ST A A A3/ =%
: Lanl-Lue (Sug/ml) Jurkat (Sug/ml) SK-MEL 28 (Sug/ml) SK-MEL19 (Sug/ml)
H0O—/1D | Geo-MFI MFI Y%E5tt | Geo-MFIL MFI %igH | Geo-MFI MFI %EstE | Geo-MFI MFI Y%ESE
1B7 634.22 782.54 100 2043 68.4 64.46 335 3.58 1.32 332 5.3 8.47
2H12 1181.18 | 1776.73 100 1517 72.83 55.62 279 3.4 145 4.68 718 4.52
1G2 109.5 187.99 94,82 364 6.89 6.84 3.05 35 1.71 3381 4.33 0.92
2F7 365.29 612.53 99.65 368 8.1 8.13 2.76 295 0.36 4 4.7 1.49
2E12* 122.66 307.13 94.71 19 8.65 8.71 273 29 021 4.58 5.09 202
31F9 379.28 751.54 99.63 8.74 30.53 3813 65.83 85,92 98.64 200,52 329.63 100
I 32E2 55.99 105.08 86.16 5.16 12.46 18.76 3.71 4.8 6.94 8.99 13.51 35.7
H.o'h B EET A
MCF 7 (Sug/ml) MDA-MB-231 (Sug/ml) Hs527T (Sug/ml) HT29 (Sug/ml)
H0—-/1D | Geo-MFI MFI %51t | Geo-MFI MFI %P5t | Geo-MFI MFI %P5t | Geo-MFI MFI % EmtE
1B7 9348 196.08 91.25 7641 771.46 67.24 12564 | 653.11 90.57 436 6.85 2.9
2H12 3.26 8.23 4.68 94.58 7715 73.38 74 .66 241.04 90.74 4.67 6.52 1.15
1G2 2.84 346 1.02 39 4.59 0.74 6.66 13.47 13.87 447 5.9 1.66
ZF7 2.04 3.51 1.01 0.03 4509 17.61 14.47 927 3371 4.67 5.83 1.79
2E12* 6.85 7.77 3.69 4.19 4.97 0.93 14.97 56.47 52.2 8.08 13.45 7.55
31F9 4.36 5.2 6.15 109.38 178.36 90.7 110.26 | 323.89 97.13 4,15 533 147
32E2 3.77 5.75 7.5 6.02 775 3.99 971 27.47 27.28 5.29 13.27 5.52
"""" AIE
"""" ST88 (Sug/ml) LS 141 (5ug/ml) TC71 (Sug/ml) $a082 (Sug/ml)
H0-1D | Geo-MFEI MFI %EetE | Geo-MFI MFI %t | Geo-MFI MFI %EtE | Geo-MFI MFI1 %5t
1B7 3934 89.69 87.51 14.32 31.67 69.65 1181.21 | 1869.11 99.53 890.37 1159.57 99.74
2H12 34.81 69.31 91.8 23.92 37.31 90,78 430.61 820.56 100 731.18 979.77 99.89
1G2 349 4,11 2,25 34 3.67 0.75 44.57 82,12 95.39 56,16 86.28 96.04
2F7 4.04 6.4 5.74 3.68 4.32 2.22 193.66 377.28 99.44 199.6 317.14 99.63
2E12* 4 9.89 5.15 335 3.69 1.68 77.76 20989 85.59 368.29 664.34 98.98
31F9 16538 | 402.28 98.14 54.87 9362 94.89 12894 | 298.18 94.99 89748 | 1270.06 100
32E2 5.03 7.13 11.19 5.17 6.03 11.1 40.93 68.1 94.87 124 88 162.96 99.58
*1gM, 2 ug/ml
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c HBEE %)
a0—->ID H524 Lanl-lu¢ Jurkat TC-71
1B7 98.09 106.23 69.77 94.54
2H12 54.73 103.76 38.38 NT
1G2 2144 497 NT 623
2F7 -1.07 79.63 63.56 20.57
2E12* 125.04 103.28 NT 91.29
31F9 10.47 -2.09 -10.28 291
31F9V2 72.89 28.9 -3.51 45.33
32E2 -13.43 -8.1 22.48 -25.7
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Figure 1
Q vegL VES GAE V KK
s c x A T s ¥ a
TCCIGCAAGG CITCIGGATA CACCTTCACT
PG QR L E G I N &
58 @ K F Q GR VTV TRD
TCACAG AGTCACCGTT
& s LR 8 ED T AV
ATGGAGCTGA GTAGTTTGAG GARGAC ACGGCTGTG
Iy DFW G QG
TaRCTACCAT
o < cTeecaceTe

TCCTGCAAGG CTTCTGGATA
CCCGGACARA GGCTTGAGTG

cA T

\CCTTCA
GATGGGATGG A

AGICACCGTT

AGTTATGCTA TACATTGGGT GCGCCAGGCC
TCAACGCTG GGAATGGTTA CAGAAARTAT
ACCAGGGACA CATCCGCGAG CACAGCCTAC

TCACAGAAGT TCCAGGGCAG
TAGAGCTG:

TTACTGIGC GAGATTCGAA

Q VQ L VESGAEVYVEKZKUPGAS SV KV
8 CKAS6YTFTESEYALEHNTWYROQA
P G QRLEWMGEGUWINAGNKTGTYRK Y
8 ¢ K F Q GRVTVTURDTSASTHARTY
M EL 8 € LR 8 EDTAVYYCATRTFE
G G M V T A M DF WG QG TLV TV 8§ 8
Figure 2
D v M T Q 8 P L S L PV T P G E P A S
GATGTTOTG TCCACTCTCE CT Tea
I 8¢ R S 85 @ 8 LL HRNG G YNY L DW
Gea CITOGATT
¥ L QK PGQ 8 PQ L L I Y LGS NRA
TacCTa
s GvVY P DRF 5G6 G6GT DFT K 1
o ATCAGGCA CAGATTTTAC
s RV E aED VGV Y YCM QAL QTP
TGTTGGGGTT TATTACTGCA T
b I3
TTCACTTTCG GCCCTGGGAC CAAAGTGGAT ATCAAA
GATGTTOTG: T
= G GRTACARCTA CTTGGATT
b s ATTTGGGTTC TAATCGGGCE
TCCGGGGTCC CTGACAGSTT CAGTGGCAGT GGATCAGGCA CAGATTTTAC AC TC
TTCACTITCG GCCCTGGGAC CAAAGTGGAT ATCARA
DV vV HMTQSPLSLPVYV TP AEETPA S
IS CRSSQSLLERNGETYNTYTILDW
Y L Q KPG QS P QR LLTIYUZLGS N RA
5§ GV PDRFSGSGSGTDEFTLEKTL
& R V EA EDV EV Y Y C M QAL QTP
FTFGPGTE KU VDIK
Figure 5
Q vegL VES& GAE VEKIKUP GAS VKM
s CRA S G T FoT W vV R QA
TCCTGCAGGG CATCTGGATA CACCTTCACC AGGTACTATA TGCACTGGGT GCGACAGGCC
P GoG LEW MGI INPS AGS TS Y
CCTGGACARG GGCTTGAGTG A ATCAACCCTI CACAAGCTAC
A ¢ XK F Q D R v T M T R D T g »R 8 T VY
GCACAGAAGT TCCAGGACAG AGTCACCATG ACCAGGGACA CGTCCAGGAG CACAGTCTAC
M ELS SLR 5§ ED TAYV Y Y CA RRY
TGGAGCTGA GCAGCCTGAG ATCTGAGEAC ACGGCCGTGT
e gaGToL VT
aac TGGTCACCAT CTCCTCA
c ct
TCCTGCAGGG CATCTGGATA CACCTTCACC AGGTACTATA TGCACTGGGT GCGACAGECC

CCTGGACARG GGCTTGAGTG GATGGGAAT:
s T re

A

ATCAACCCTA GIGCTGCTAC CACAAGCTAC

1 CAGGACAG
ATGGAGCTGA GCAGCCTGAG

ATCTGAGGAC

GTAGITGGGE GCCCGTTIGA

CTTCTGEGGC

ACCAGGGACA =X
ACGGCCGTGT ATTACTGTGE GAGAAGGGTG
CAGGGARCCC TGGTCACCGT CTCCTCA

¢ vVegLVESGASEVYVXKPGASUVIXKM
S cCRASGYTFTRTYYMHWYROQA
PG Q GLE WMGETITINZPSAGSTS Y
A QX F QDZRVTHMHTRDTSRSTVY
METLSE&TLREEDTATVYYCARTERY
vV Ve e P FDF WGQGTTDLVTV S §
Figure 6
Qe &8 P 8 L AV R A T
GACATCCAGA TGACCCAGTC TCCAGACTCC CTGGCTGTGT CTCTGGGCGA GAGGGCCACT
I N C K s 8 L 1
TCAACTGCA AGT TGTTTTA T CTACTTAGCT
WYQQ KPG QPP SLLF Y WA 8 T K
AGARACCAGE AGTCTGCTCT TTTACTGGEC ATCTACCCGG
ES GV PDR FSG SGSG T D
TTCAGTGGE AGCGGETCTG GG CTT CACTCTCACT
I 8 8L QA E DVA ¥V YYC Q@Y Y ST
ar TTTATTACT GTCAGCAATA TTATAGTACT
P G @ 6 T X V E I K
CCTCCGACGT TCGGCCAAGS GACCAAGGTG GAAATCAAA

TC TCCAGACTCY

GACATCCAG e
ATCAACTGCA AGTCCAGCCA

c
GAGTGTTTTA

GaGCC
TACAGCCCCA ACAAAAAGAA CTACTTAGCT

TGGTACCAGC AGARACCAGG ACAGCCTCCT AGTCTGCTCT TTTACTGGGC AT
ATTCAGT! GGACAGACTT

ATCAG( GTTTATTACT GTCAGCAATA c

CCTCCGACGT TCGGCCAAGG GACCAAGGTG GAAATCAAR

D IoMTQEPDSLAYSLGETRAT

I NCXSSQSVILYSPNTE KE KTETYTLA

W Y QQKPGQP®P?SsLLFTYWASTHR

E S GVPDRFSGSGSGTDEFTTLT

I s 8 L QAEDYVAYVYJYCOQQYTYST
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ATGGAGTTGA GCAGCCTGAG
6 G MV T AM

ATCTGAAGAC ACGGCTGTGT ATTACTGIGC

GAGATTCGAR

DY

B

CCTGETCAC CGTCTCCIC
caac STGARGETT
TCCTGCAAGG CTTCTGGATA CACCTTCACT AGCTATGCTA TACATTGGGT GCGCCAGGCC
CCCGGACARA GGCTTGAGTG GATGGGATGG ATCAACGCTG GGAATGGTTA CAGAAAATAT
TCACAGAAAT TCCAGGGCAG AGTCACCGTT ACCAGGGACA CATCCGCGAG CACAGCCTAC
TGGAGTTGA GCAGCCTGAG GAGATTCGAA
TGACTGCCAT 555 TCAC CGICTCCTCA
EV oL LES @AE VKEKP GAS VKV
s cCXA S6Y TPFT SYAI EWV ROQA
P G QR L EW M GW I NAG NGY RK Y
&8 Q XK F Q GR VTV T RDT 8 A S T A Y
MELS 8L R 5ED TAVY YCA RFEE
¢ 6 MV T A M DYW G QG T L VT V B8 S
Figure 4
I T Qs PLS L PV T PGE P AS
GACATCCAGG TGACCC e
T s CR S8 s L L BsNG ¥YNTY LDW
TCTCCTGCA GGTCTAGTCA TACAACTA TTTGGATTGE
L QK P@&@Q 8 PQ L L I ¥ LG8 KR A
TACCTGCAGA AGC GTCTCCACAG CTCCTGATCT e
s G v DRF §G6 G6GT DFT L K I
TGACAGSTT ATCAGGCA
& R V E A E c M QT P
AGCAGAGTCG AGCCTGAGGA TGTTGGGGTT TATTACTGCA TGCAAGCTCT ACAAACTCCC
FTOPG PGI KVD IK
TICACTTTCG GOCCTGGGAT CAAAGTGGAT ATCARA
GACATCCAGG TGACCCASTC TCCACTCTCC CTGCCCGTCA CCCCTGGAGA GCCGGCCTCE
ATCTCCTGCA GGTCTAGTCA GAGCCTCCTG CATAGTAATG GATACAACTA TTTGGATTGG
TACCTGCAGA AGCCAGGGCA GTCTCCACAG CTCCTGATCT ATTTGGGTIC TAATCGGGCC
CTGACAGSTT TTT
AGCAGAGTCG AGGCTGAGGA TGITGGGGTT TATTACTGCA TGCAAGCTCT ACAAACTCCC
TTCACTTTCG GCCCTGGGAT CAAAGTGGAT ATCARA
pIrev TQs PLS L PV T PGE P AS
I 8 CR 8 S5 Q@ 8L L HSNG Y NTY L DW
Yy L@ K PGgQ & PQ L L I Y LGS KRA
& GGV ?P DRF 868 ¢ 86T DFT ©L KT
s R vE AED VeV ¥YYcH QAL QTP
FTFG PGI KVD IK
Figure 7

Q Vel VES GAE VKKEBE GAS VRV
s ¢ XA SG6Y RFI § H WV R QA
TCCTGCAAGG CATCTGGATA CAGGTTCATC AGCTACTATA TGCACTGGGT GCGACAGGCC
Q@G L E s e @ s ¥
CCTGGACAAG GGCTTGAGT A ATCAACCCT: CACAAGCTAC
AQ KF QGR VTM T RDT 8T T I Y
AGTCACCAT! CGTCCACGAG CACAATCTAC
M ELS S LR 8 ED T AV ¥ c R N
ATTACTGTGC GOGTCGCAAT

¥ WG QGTL VTV

ATTGTCACGE GTCCATTTGA CTATTGGGGC CAGGGAACCC TGGTCACCGT CTCCTCA
CTGEGGCCTC AGT: T
AGCTACTATA
CCTGGACAAG GGCTTGAGTG GATGGGAATA ATCAACCCTA GTGGIGGIAG CACAAGCTAC
GCACAGAAGT TCCAGGGCAG AGTCACCATG ACCAGGGACA CGICCACGAG CACAATCTAC
c A ATTACTGTGC CCGTCGCAAT
ATTGTCACGG GTCCATTTGA CTATTGGGGC CAGGGAACCC TGGTCACCGT CTCCTCA
QVvVeL VES GAE VKEKZP? GAS VRV
& C XA $6Y RFI 8Y¥YTYM HWVYV ROQA
Peoa& LEW MGI INPSE €& T8 Y
AQKF QG=R VTM TRDT S§TS S TIVY
MELS LR 8ED TAVY ¥Y¥CA RRKN
I vVTGE PFD YWGE QGTTL VTV 58
Figure 8

DVvVvVYM TQT PDS LAYV S LGE RAT
TGACTCAGAC TCCAGACT
I NCK €S5S¢ S§VIL YISN NKN YL A
\TCAACTGCA AGTCCAGCCA GAGTGTTTTA TACATCTC CTACTTAGCT
WY Q@ K PG P P L LI YWA STR
TACCAGC ACAGCCTCCT TGCTCA TTTACIGGGC ATCTACCCGG
E s eV PDR FSa 8GSG TDF T T
GaaT TCCCTEACK AGCGGGTCT CTCT:
1 8 s L QAE DVA VYYC QHTY ¥ ST
ATCAGCAGCC TGCAGGCTGA GGATGTEGCA GTTTATTACT GTCAGCACTA TTATAGTACT
e T K L
CCTCCCACTT TTGGCCAGGG GACCARGCTG GAGATCAAR
TGACTCY T T
ATCAACTGCA AGTCCAGCCA GAGIGTTTTA TACATCTCCA ACAATAAGAA CTACTTAGCT
TGGTACCAGC AGAAACCAGG ACAGCCTCCT AAGCTGCTCA TTTACICGGC ATCTACCCGS
GAATCCGGGE TCCCTGACCE ATTCAGTGEC AGCGGGTCTG GGACAGATTT CACTCTCACC

ATCAGCAGCC TGCAGGCTGA.
CTCCCACTT TTGGCCAGG

GGATGTGGCA GTTTATTACT GTCAGCACTA
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Figure 9

Q Vel VES GAE VEKKE GCAS VKV
s c KA S G RYYM EWV RQ A
k2 CATCTGGATA CACCTTCGCC AGGTACTATA TGCACTGGET

P G QG PEW M GI INPS G666 S T S5 Y

GATGGGCATA ATGAACCCTA
A Q K F 4 r» v TV T RDT 8 T8 T ¥V Y
GCACAGAAST TCCAGGGCAG AGTCACCGTG ACCAGGGACA CGTCCACGAG CACAGTCTAC
MELS s L ED T AV Y Y RV
GEAGCTG GCCTGAG ATCTGAGGAC ACGGCCGTGT ATTACTGTGC
S e ger L v

GTACTTGAGE GCCCATTTGA CTACTGGGGC CAGGGAACCC TGGTCACCGT CTCCTCA
CAGGTGCAGH TGGGGCTGAG cracaaceTe
TCCTGCARGG CATCTGGATA CACCTTCGOC AGGTACTATA TGCACTGGGT GOGACACGCC
COTASCANAG GGCCTGAGIG GATGIGGATA MICRACGOTA GTGGTGGAAG CACAGTTAC
GEACAGARGT TCCAGIGCAG AGICACCTG ACCAGGGACA CGICCACGAG CAGAGTCIAC

© ACGGCCGTGT ATTACTGTSC o
GTACTTGGGG GCCCATTTGA CRGGGAACSC TaATCAGCRT CTocTen
Q veL VES GAE VKK KP GAS VKV
S CKA SG6Y TFA RYYM IV RQA
P G QG PEW M GI INZPS G G 8§ T B8 ¥
A QX F QG R VTV TRDT & T8 TV Y
MELS §LZR 82D TAVY YCA RRY
vV L 66 P FD ¥ WG QG TL VTV 8 8
Figure 10
v s PDS LAV S LGE RA
GACATCCGGG TGACCCAGTC TCCAGACTCC CTGGCTGTGT CTCTGGGCGA GAGIGCCACE
3 s s s N N L a
A TAcAGCTCCA CTACTTAGCT
w Y Q Q K Q PP KL L I Y W 8 T R

AcAce aRGeTaCTCA reraccoae
Es GV P *SG §G8G T D L
TCCCTGACCS ATTCAGTGE GGACAGATTT CACTCTCACC
Tss1L QAZE DV A v vyec gy ¥s T
crrTaTTACT
P Q T XK V E I K
CCTCCGACGT TCGGCCARGG GACCAAGGTG CAAATCAAA
AT TGACCCAGTC TCCAG T TGGC TGT GAmGCCACC
ATCAACTGCA AGTCCAGCCA GAGIGIITIA TACAGCTCCA ACAATAAGAA CTACTTAGCT
TORTACAG AGRAACCAGG ACAGCCTCCT AAGCTGOTCA TTTACTOGG RTCThceos
GAATCCGGGG TCCCTGACCG ATTCAGTGGC AGCGGGTCTG GGACAGATTT CACTCTCACC
EeAGCAGCe TECAGHCTGR AGATGRGOCA, STTNITACE OTCAGCARTA TEATAGTACE
CCTCCGACGT TCGGCCAAGG GACCAAGGTG GAAATCAAA
DI RV T QS P DS LAY S8 L GE RAT
I ¥ ¢ XK s 5@ SV 1L Y S SN NKN Y L A
W ¥ QQ X 2?6 QPP KLLTI Y WA 8 TR
EsavV PDR FE8G 8GS5G TDF T LT
IsSL QAZ DVA YYYC QQY YsT
PP TF GoOG T KUV EIK
Figure 13
EVeL LEGS GAE K c A s v
GAAGTGCAGC TGTTGGAGT CTGAG GTGAAGAAGE CTGGGGS
8§ ¢C XA S 6 Y I F S RYATI HEW
T cen e
P G Q@ G L E W M G W I P F (3 T K Y
CCOGACAA TcanccTT TCARTGGTTT
s o 2 6 v oA L R D S AT T oY
TCAC T TTCAGGGCAG ACTAGGGACA \TCCGCGS
M ELS SLT 830D A v Y caA RLE
rcTanae 2 TACTGTEC C s
s NKE® YAF DIW GOGT v s s

TCTAACAAGT TTTATGCTTT

TCCTGCAAGE CTTCTGGATA

CATCTTCAGT AGATATGC'

CCCGGACAAG GGCTTGAGTG
CAGRAGT TTCAGGGCAG
CcCTG!

TR TCCATTGGGT

GATGGGATGG ATCAACCCTT TCAATGCTTT

AGICGCCCTC ACTAGGGACA GATCCGCGAC
TCTGAAGAC ACGGCTGTGT ACTACTGI

TCTAACRAGT TTTATGCTTT TGATATCTGG CARTGGTCAC COTCTCTTCA
EVQLLESGASVXKKEPGAS SV KV
S ¢ XAGSGEYIFSRYAIEHWYRQ A
P G GLEWMG®W®WTIDNZPFNGTFTIKY
S QX FQGRVALT®RDREATTG Y
M EL S SLTSEDTATVYJYCARTLE
s NKF YAFDIGWGOGTMYTVYV S S
Figure 14
E I vM T¢&S8 P LS L PV P G E P A 8
I 8 CT € 8@ 85 L L E S NG ¥ N Y L DW
TCTCCTGCA CGTCTAGTCA GAGCCTCCTG TAT TTTGGATT
Q XK P GQ 8 P Q L L I ¥ L G 8 N R A
TACTTGCAGA arcTecacaa TITGEGTTC TAATCRGECT
s 6 v r [ G s T T L K I
TCCGGEGTCC CTGACAGGTT CAGTGGCAGT GGATCAGGCA CAGATTTTAC ACTGAARATC
vaev Yy T P
< TGTTGGEGTT ca TecaRGeTCT T
s G T KVE IK
TGGACGTTTG GCCAAGGGAC CAAGGTGGAA ATCARA
o STAA TGACACAGT! c
ATCTCCTGCA CGTCTAGTCA GAGCCTCCTG CATAGTAATG GATATAACTA TTTGGATTGS

TACTTGCAGA AGCCAGGGCA

GTCTCCACAG CTCCTGATCT A

STCC CTGACAGGTT

TGGACGTTTG GCCAAGGGAC
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2F5 VH
EVOL LES GAE VKEKSGE A8 VKV
1 s
5 C K A s 6 ¥ T F T R Y Y M E WV R Q A
61 TCCI( GG TGCACTGGGT
P G Q G L E W M G I I N P S8 s 6 s T S Y
121 TIGAGT TcaAcceT:
A Q K F Q G R v T M T R D T 8§ T 8 T Y
181 T ACCAGGGACA CGTCCACGAG CACAGTCTAC
MELGSG §°L s ED M AV Y c A R RV
241 GCAGCCTAAG ATTACTETAC
¥ V G G P F D Y W G Q G T TV 8 8
301 GeceaTTTEA C \GGGAAC crcerca
1 GaRGTG sac

61 TCCTGCAAGG CATCTGGATA
121 CCTGGACAAG GGCTTGAGTG
181 GCACAGAAGT TCCAGGGCAG

CACCTTCACC AGATACTATA TGCACTGGGT GCGACAGGCC
AR

GATGGGAATA A1

1
3

TA_GTAGTGGTAG

A
AGTCACCATG ACCAGGGACA CGTCCACGAG

241 ATTACTGTGC GAGGAGGGTG
301 GeceaTTTER AGGGAACCC TGGTCACCGT CTCCTCA
1EVeL LES GAE VEKEKP &AS VKUV
21 s C KA SGY TFT RYYM EWY RGQA
41 P G Q6 L EW MG I INPS 8GS T 8 ¥
€1 AQ KF QGR VTM TRDT §TS8 TV Y
9 M E L S S L X 8 ED MAVY YCA RRY
1 VVee PPD YWGE QGTL VTV 88
Figure 12
2F5 VL
DI QL T > D s Vs LG R A T
1 (GACCCAGIC TCCAGACICC CLGGCIGIGT CICIGGGCGA GAGGGCCACT
s 11 N KN YL A

61 ATCAACTGCA AGTCCAGCCA

WY Q@ K ?
121 TGGIACCAGC AGAAACCAGG
E S G P D

GAGTATTTTA TACAGCTCCA ACAATAAGAA CTACTTAGCT
Q

ACAGCCTCCT AAGCTGCTCA TT

TACTGGGC ATCTACCCGG
s 6 s 6 T

301 CCTCCGACGT TCGGCCARGE

1 GACATCCN}T TGACCCAGTC

ATGGC AGCGGGTCTG GGACAGATTT CACTCTCACE

A v oYY Q Q
AGATGTGGCA GTTTATTACT GTCAGCRATA TTATAGTACT

¥ s T

T KV ®
GACCAAGGTG GAAATCAAG

TCCAGACTCC CTGECTGTGT c'rc'rGGGcGA

ACAGCCTCCT ARGCTGCTCA -r-r-mcmc«:c ATCTAC!

61 ATCAACTGCA AGTCCAGCCA GAGTATTTTA TACAGCTCCA A
121 wwnmmc AGRAACCAGE

181 T

24, CAGCC TGCAGGCTY

1 ATCAGCAGC
301 CCTCCGACGT TCGGCCARGG

ATTCAGTGGC AGCGGGTCTG GGACAGATTT CACTCTCACC
‘GA AGATGTGGCA GITTATTACT GTCAGCAATA TTATAGIACT

GACCARGGTG GAAATCAAG
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21 I N C K s 5 Q s I L Y s s N N K N Y L A
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61 ES GV PDR FSG S§GS8G TDF T LT
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vV QL L E 8 G A E V K K P G A 8 vV K Vv
1 TGTTGGACT TGGGGCCTE AGTGAAGSTT
c 8 T F T s Y a M H W v R Q A
61 CTTCTGEAT, cce
P G Q R L i M G W I N a @ N ¢ N T I Y
121 GECTTCAGTG aean CACAATATAT
Q T A Y
c

241 : ATTACTGTGC GAGATGEE:
GG VA 5 Y DYW CQG T VT Vs s

301 TcoTACTT e

"CTC AGTGAAGETT

N . .
61 TCCTGCAAGG CTTCTGGATA
121 CCCGGACAAA GGCTTG!
181 TCACAGAAGT TCCAGGCCAG

CACCTTCACT AGCTATGCTA TGCATTGGGT GCGCCAGGCT

TC CATGGGATGG AICAACGCTG GCAATGGTAA CACAATATAT
AGICACCATT ACCAGGGACA CGICCG

CGAG
ATTACTGTGC GAGATGG

241 G
301 CCTCATACTT C CGTCTCOTCA
10V L L ESGAEVYZKXKPGASV KV
21 s ¢ X A £ ¢ YTFTSYAMEHEMWYREOQA
41 P G Q R L EWMGWINAGENGNTTIY
61 8 Q X F Q A R VTITRDTSASTATZY
1l M E L 8§ 8§ L R &£ EDTATYTYJTYCARTEWTY
01 6 6 VA SYPFDYGWWGQGTTLYVTT VS S
Figure 16
2E12 VL
I v T Qs PLS LSV T PGE PBAS
1 GAAATTGTAT TGACACAST( TGTCCETCA T
T < s o s L ER NG Y NY F DW
61 ATCTCCT CAGCCTCOTG CATAGAAATG GATACAATL.
YL QQ PGQ 5 P Q LI Y L G N R A
121 TACCT GTCTCCACAG CTCCTGATCT ATTITGGGTTC TAATCGGGCC
s av P D RF [ G 86 T DF T L K
181 T¢ GATCAGGC: c

s R VE A E D

241 AGCAGAGTGG AGGCTGASG:
¥ TFG QG

301 TACACITTTG GCCAGGGGAC

VGV ¥YYCM QAL QTP
TGTTGGGGTT TATTACTGCA TGCAAGCTCT ACAAACTCCG

CAAGCTGGAG ATCAAA

1 GAAATTGTAT creTCCETCA T
61 TCA GAGCCTCCTG CATAGAAATG GATACAATT:
121 GTCTCCACAG CICCTGATCT ATTTGGGTTC TAATCGGGCC
181 TCCGAGATCC CTGACAGATT CAGTGGCAGT GGATCAGGCA CAGATTTTAC ACTGAARATC
241 TGTTGGEETT TATTACTGC ACAAACT!
301 T TTTT ATCARA

1 EI VL TQSPLSTILSVTTPGETPA AS

22 1 S CR S S Q8 LLERSNTETYNTYTFTDGW
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Higurel7 Figure 18
O S e e K P G S T K Y 31FOV2VE
S CEA S G6Y TFT § S§DTI NWY R QA Q V. Qg L Q@ @ 8 G A E V KK P G A
T CTTCTGGATA CACCTTCACC AGTTCTGATA T CGACAGECC 1 CAGGTACAGC TGCAGCAGTC TGGGGCTGAG GTGAAGAAGC CTGGGGCCTC
G LEW M GW M NPN S 6N TG Y s ¢cCEA §$66Y TFT S S8DI NWYV
‘i'f"";“cfi s ATGAACCCIR ATACTGOTAR CRCRGSCTAT 61 TCCTGCGAGG CTTCTGGATA CACCTTCACC AGTTCTGATA TCAACTGGGT
T o ACAGECT, E W M G W M NP K S G N
W E LS 8§13 55D T AV Y YCOARER 121 ACTGGACAAG GGCTTGAGTG GATGGGATGG ATGAACCCTA AAAGTGGTAA
ATCTGAGGAC ACGC! ATTACTGTGC GAGAGARAGA A Q XK F Q G R V T M T T § 1 S
PRRR GGG FDI WGOQGOG TMV T VS 181 GCACAGAAGT TCCAGGGCAG AGTCACCATG ACCAGGAACA CCTCCATAAG

M E L S S L R S E

2 241 ATGGAGCTGA GCAGCCTGAG ATCTGAGGAC ACGGCCGTGT ATTACTGTGC

TCA
G 66 F DI WGQG T M V
301 CCCCGGAGGC GTGGGGGTGE TTTTGATATC TGGGGCCAAG GGACAATGGT

CACCTTCACC AG!

ACTGGACAAG GGCTTGAGIG GATGGGATGG

GCACAGAAGT TCCAGGGCAG AGTCACCATG
GCAGCCIGAG AT C

261 TCA

c 1 CAGGTACAGC TGCAGCAGTC TGGGGCTGAG GTGAAGAAGC CTGGGGCCTC
Tca 61 TCCTGCGAGG CTTCTGGATA CACCTTCACC AGTTCTGATA TCAACTGGGT
121 ACTGGACAAG

181 GCACAGAAGT TCCAGGGCAG AGTCACCATG ACCAGGAACA CCTCCATAAG

Q VQeLLEGSGAETYE KEKTPGRAaSTYVKY o o - o

Sl A s cyrrrT e s DI NWYRGERA 241 ATGGAGCTGA GCAGCCTGAG ATCTGAGGAC ACGGCCGTGT ATTACTGTGC

T G Q GLEWMNGHMEHNTPENSGENTGY 301 CCCOGGAGGC GTGGGGGTGE TTTTGATATC TGGGGCCAAG GGACAATGGT

A Q XK FQ GGRYVYTMTRUNTSTI S TAY 361 TCA

MELSSLRSEDTATYVTYTYCARER
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Figure 19 Figure 21
32E2VL
DI VL TQS PDS LAVS LCE RA
DIRXM TQS PSS LSAS VGD RYVT 1 3
T TCCATCCTCC I ¥ ¢ K 8 58 ¢ 8V L Y 8 s N NKNUN Y L A
A 8 Q G I s N ¥ L A WY Q Q K P 61 G 'TTA CTACTTAGCT
ATCACTTGCC W Y Q Q K PG Q PP KL L I Y W A
GKVP XFL I YA ASTTL Q8G V2§ 121 CAGCCTCCT ATCTACCCGS
GGGAAAGTTC CTAAGTTCCT GATCTATGCT GCATCCACTT TGCART TCCCATCT ESsGv PDR FSG SGSG TDF T LT
s s Lo = 181 GAAT ATTCAST GGACAGATTT CACTCICACC
CGGTTCAGTG GCAGTGGATC TTCACTCTCA CCATCAGCAG CCTGCAGCCT I 8§ 8L QAGE DV v Y e g ¥
ED VA T Y Y ¥ NS A PWT Fao 241 ATCAGCAGCC TGCAGGCTGA AGATGTGGCA GTTTATTACT GTCAGCAATA TTATAGTACT
GAAGATGTTG CAACTTATTA TATAACAG” CCCOGTGGAC GTTCGGCC P P TF G Q & T K L E I K
xv = 1 x 301 ccreceactt o
GGGACCAAGG TGGRAATCAR A
1 o
GACATCCGGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CAGAGTCACC 61 ATCAACTGCA AGTCCAGCCA GAGTGTTTTA TACAGCTCCA ACAATAAGAA CTACTTAGET
ATCACTTGCC GGGCGAGTCA GGGCATTAGC AATTATTTAG CCTGGTATCA GCAGARACCA 121 TGATACCAGC AGAAACCAGG ACAGCCTCOT AAGCTGCTCA TTTACTGGGC ATCTACCCGG
GGGAARGTTC CTARGTTCCT GATCTATGCT GCATCCACTT TGCAATCAGG GGTCCCATCT 181 T T ATTCAGT &
COGTTCAGTG \GAT TTCACTCICA 241 RTCAGCAGCC TSCAGGCTGA GTTTATTACT TTATASTACT
GAAGATGTTG CAACTTATTA CTGTY TATAACAGTG GTTCGGCCAR 301 CCTCCCACTT T
c
1T DI VLTS PDSLAVYS L @ETRA AT
D I RMTOGCS@PS S8 S8 DL SASTYGTDTRTUYT 212 I N ¢ K S s @ S VLY S S NUNZIKINTYTLRA
I TCRASG QO GTISDNTYTLAWTYGCOQZX TP 41 W Y Q@ Q K P G Q PP KILTILTI Y WA S T R
G K VP KD olvaAasTLOSGUyDS 51 E S GV PDRFSESGSGSGTDFTTILT
R rF S o5 GeoTDEPTLT IS S L oo 81 I S § L Q A E D V AV Y ¥ CQQ Y ¥YST
EDVATY Y CQ K Y NS A PWTTF G Q 1 P P T F G QST KLELIK
G T XV EIKX
Figure 20

veL VES GARE VKEKP GAS VKV

A S G6Y¥Y TFT NYYM EWY RQA
TCCTGCAAGG CATCTGGATA CACCTTCACC AACTACTATA TGCACTGGGT GCGACAGGCC
) W MG 1 INPS RGS T S Y

a ATCAACCCTA cACAAGCTAC
A QXF @GR VTM TRDT S§TS T VY
C T AGTCACCATG ACCAGGGACA CGTCCACGAG CACAGTCTAC

ELS SLR 8ED TAVJY ¥ C
ATAGAGET c Tac
Q6T L VTV
ATGGCTACAG GCCCOTTTGA CTACTGGGGC GTCACCGT CTCCTCA

CARGTGCAG
TCCTGCAAGG CATCTGGATA CACCTTCACC AACTACTATA TGCACTGGGT GCGACAGECT
CCTGGACARG GGCTCGAGTG GATGGGAATA ATCAACCCTA CACAAGCTAC
SCACAGAAGT TCCAGGGCAG 'ACCAGGGACA CGICCACGAG CACAGICTAC

CAGC c A ATTACTGTGC GCGACGCCAG
TGGCTAGAG GCCCCTTTGA CTACTG TGGTCACCGT CTCCTCA

Q@ VoL VES GAE VKKP A4S VKV

5 CKA §6Y TFT NYYM EWVY ROQA

PE&QG LEW MGI INPS RGS T 5§ ¥

AQXF QGR VTM TRDT S§TS T VY

M ELS SLR SEDTAVYJY Y CA RERQ

M ATG P FD ¥YWG QGTTIL VTV 88
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A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AS1K 39385, 47148; COTK 18/30 (2015.01)
CPC - AB1K 38/38558, 47/48623; COTK 16/3084

According to International Patent Classification (IPC) ot to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPGB): AB1K 39/395, 47/48; C12P 21/08; CO7K 16/30 (2015.01); CPC: AB1K 39/38558, 39/35533, 2039/505, 47/48623, 47/4B569,
47148507, 47/4B369; CO7K 16/30B4; USPC: 424/133.1; 530/387.3, 386, 380, 350; 536/23.53, 23.5, 23.1, 22.1, 18.7, 1.11 -
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Blast; EBSCO; Google/Google ScholarfGoogle Patents: GD2, dzsla!oganglnosnde GYTFTSYA INAGNGYR, ARFEGGMVTAMDF,
QSLLHRNGYNY, LGS, MQALQTPFT, antibody, immunoglobulin, 'cancer treatment’, 'heavy chain', ‘light chain', 'variable region’

C. DOCUMENTS CONSIDERED TO BE RELEVANT -

the priority date claimed

Categury" Citation of decument, with indication, where appropriate, of the relevant passages Relevant to claim No,
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. Associated With Apoptosis and Oxidation. Mol Med. 25 September 2008, Vol. 14, Nos. 11, 12;
pages 665-674; DOI: 10.2119/2008-00102.Catera.
A CHUKWUQCHA, RU et al. Molecular And Genstic Characterizations Qf Five Pathogenic And -3
Two Nonpathogenic Monoclona! Antiphospholipid Antibodies, Mol iImmunol. October 2002, Vol.
39, Nos 5, B; pages 299-311; DOL10.1016/50161-5830(02)00115-3.
D Further documents are listed in the continuation of Box C. D See patent family annex.
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“A” document defining the general state of the art which is not considered date and not in conflict with the alﬂmlm but cited to understand
to be of particular relevance the pnnmple or theory underlying the invention
“E"  earlier appli or patent but published on or after the international *%> document of particular relevance; the claimed invention canaot be
filing date considered novel or cannot be considerad to involve an inventive
“L”  document which may throw doubts on priority ¢laim(s) or which is step when the document is 1aken alone
cited to establish the publlcahon date of anather citation or other .y 4 of p lar rel. Vainyad i ion cannot be
special reason (as specified) considered to mvolve an invenfive step when the document is
*“0"” document refeming to an oral disclosure, use, exhltnuon or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant i
“P*  dosument pub]lshed priar to the international filing date but later than  « &" document member of the same paient Rmily
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Date of mailing of the international search report
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Box No. 11 Observations where certain claims were found unsearchable {Continuation of iteni' 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

I:I Claims Nos.:

becaunse they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they rclntc to parts of the international application that do not mmply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 I:l Claims Nos.:

becanse they are dcpendenl claims and are not drafted in accordance with the second and third sentences of Rule 6. 4(a)

Box No. 11l Obscrvations where anity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

-***Pleasa See Supplemental Page-"**-

1. D As all required additional search fees were timely pmd by the applicant, this international search repost covers all searchable
claims.

2. D As all scarchable claims could be searched without effort justifying additional fees, this Autherity did not invite payment of
addmona] fees:

3. D As only some of the required additional search fees were timely paid by the applicant, this mternatlona] search report covers .
only those claims for which fees were paid, specifically claims Nos.:

4. ﬁ No reqmred additional search fees were nmely paid by the applicant, Consequently, this international scarch repart is
. restricted to the invention first mentioned in the clatms. it is covered by claims Nos.:

-***-Pleasa Sea Supplemental Page-=*-

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where appticable, the -
payment of a protest fee,
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
I:l No protest accompanied the payment of additional search fiees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Information on patent family members Intemational application No.

PCT/US15/33854

-Continued from Box Ne. Hl: Observations Where Unity Of Invention s Lacking:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventlve
concept under PCT Rule 13.1. In ordar for all inventions to be examined, the appropriate addilionai examination fees must be paid.

Groups |+: Claims 1-31 are diracted toward an isolated antibody or functional fragment thereof that binds te GD2.

The isolated antibody or functional fragment theraof will be searched to the extent that it encompasses SEQ 1D NOs: 2 (antibody VH
CDR1 amine acid sequence) and 4 (antibody VL. CDR1 amino acld sequenca). Itis believaed that Claims 1 {(in-part}, 2 (in-part), 3
(in-part), 4 (inpart), 5 (in-part), & (in-part), 7 (in-part}, 8 {in-part), & {In-pan), 10 {in-part), 11 (in-part}, 12 (in-part), 13 (in-part}, 14 (In-part),
15 (in-part}, 16 {in-part}, 17 (in-part), 18 (in-part}, 18 (In-part), 20 (in-part), 21 ({in-part), 22 (in-part}, 23 (in-part}, 24 (in-part), 25 (in-part),
26 (in-part), 27 {in-par), 28 (in-part), 29 (in-part), 30 (in-part) and 31 (in-part) encompass this first namad invention and thus these claims
will be searched without fee to the extent that thay encompass SEQ ID NOs: 2 {antibody VH CDR1 amino acld sequance) and 4
(antibody VL CDR1 aming acld eequenca). Faitura to ciearly identify how any paid additional invention fees are to be applied to the "+*
group(s} will result in only the first claimad Invention 1o ba searched/examined. An Exemplary Elaction would be: SEQ ID NOs: 6
(annbody VH CDR1 amino acid sequenoe) and 8 (antibody VL CDRA amino acid sequence).

No tedmlml faaturas ara shared between the amino acid sequences of Groups 1+ and, amordlngly. these sequences and groups lack
unity a priori. .

Groups |+ share the technical features including an isolated antibody or functional fragment thereof that binds to GD2, said antibody or
functional fragment thereof comprising a variable heavy chain (VH) domain, seid domain having VH CDR1, VH CDR2 and VH CDR3
aming acid sequences; an isclated antibody ar functional fragment thereef that binds to GD2, said antibody or functional fragment
therecl comprising a variable light chain (VL) domain, said domein having VL CDR1, VL CDR2 and VL CDR2 amino acid sequences, an
Isolated antibody or functional fragmant thereof that binds to GD2, said antibody or functional fragment thereof comprising a variable
heavy chain {VH) domain and a variable light chaln (VL) domain; a conjugate comprising an isclated antibody or functional fragment
thereof conjugated or recombinantly fused to a diagnostic agent, detectable agent or therapeutic agent; a method for detecting a tumor
in a subject in need thereof comprising adminlstering an effective amount of the cenjugate to said subject; a pharmaceutical compesition
comprising the entibody or functiohal fragment thareof and a pharmaceutically acceptabla carrler, a mathod for traating or prevanting a
disease comprsing administering a therapeutically effective amount of the pharmacautical composition to a subject in need theraof.

However these shared technical features are previcusly disclosed by US 2013/0216528 A1 to Cheung, et al. (herainafter "Cheung’).

Cheung dlscloses an isolatad antibody or functional fragment theracf that binds to GD2 {anti-GD2 antibodies and fragments theraof {an
isolated antibody or functional fragment thereof that binds to GD2); abstract), said antibody or functional fragment thereof comprising a
variable heavy chain (VH) domain (said antibady or functional fragment thereof comprising a variable heavy chain {VH) domain;
paragraphs [0011], [0013]), said domain having VH CDR1, VH CDR2 and VH CDR3 amino acid sequences (said domain having VH
CDR1, VH CDR2 and VH CDR3 aming acid sequences; paragraphs {0011), [0013}}; an isolated antibody or functional fragment thereof
that binds to GD2 (anti-GD2 antibedies and fragments thereof (an isolated antibody or functional fragment thereef that binds to GD2);
abstract), said antibody or functional fragment thereof comprising a variable light chain {VL) domain {said antibody or functional fragment
thareof comprising a variable light chain (VL) domaln; paragraphs [0011], [0013]), said domain having VL CDR1, VL CDR2 and VL
CDR3 amino acid saquences (paragraphs [0011], [0013]); an isolated antibody or functional fragment thereof that binds to GD2
{anti-GD2 antibodies and fragments thereof (an isolatad antibody or functional fragment therecf that binds to GD2); ebstract}, aaid
antibody or functional fragment theraof comprising a vanable heavy chain (VM) domain (paragraphs [0010], [0011]) and a variable light
chain (VL) domain {paragraphs [0010], [0011]); a conjugate (an immunocenjugate (a conjugate); paragraph [0025]) comprising an
“isolated antibody or functional fragment thereof (comprising the 3f8 anti-GD2 antibedy (comprising an isolaled antibody or functional
fragment théreaf); paragraph [0025]) conjugated or recombinantly fused to a diagnostic agent, detectable agent or therapeutic agent
{bourd to at least one diagnostic agent, detectable agnet or therapeutic agent; paragraph [0025]); a method for detecting a tumer
(paragraph [0032]) in a subjact in need thereof (paragraphs [0032], [0094]) comprising administering an effective amount of the
cenjugate to sald sublject (paragraph [0032]); a pharmaceutical composition (a compasition; paragraph [0039]} comprising the antibody
er tunctional fragment thereof (paragraph [0039]) and a pharmaceutically acceptable carier (paragraph [0039}); a method for treating or
preventing a disease {paragraph [0040]) comprising administering a therapeutically effective amount (paragraph [0040]) of the
pharmacsutical composition (of the composition; paragraph [0840]} to a subject in need thereof (paragraphs [3040], [0024]).

Since nona of the special technical faatires of the Groups |+ inventions is found in more than one of the |nvanhons. and slnce all of the
shared technical faaturas are previpusly disclosaed by the Cheung reference, unity of inventicn is lacking.

Form PCT/ISA/210 (patent family annex} (Janvary 2015)
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