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MHKHLWFEFFLLLELVAAPRWVLSQVOQLVASGAEVKRKPGASVK
VSCUCKASGYTFTTAGMQWVRAQAPGQGLEWMGWINTHSGYV
PRKYAEDFRGRVTISADTSTSTAYLGLSSLKSEDTAVYY
CARSGFGSSYWYFRVWGQGTLVTVSSASTRGPSVFEFPLA
PESKSTSGGTAALGCLVHKDYFPEPVTIVSOSWNSGALTSGY
HTFPAVLQSSGLYSLSSVVTITVPESSSLGTQTY ICONVNHRK
PENTHKVDKRVEPKSCRDKTHTOPPOCPAPELLGGPSVFLF
PPHKPHDTLMISRTPEVTCOCVVVDVISHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVEVLTIVLHQDWLNGREY
KOKVENKALPAPIEKTISKAKGQPREPQVY TLPPSESREE
MTHENQVSLTCLVKGFYPSDIAVEWESNGQAQPENNYKTTP
PVLDSDGSFFRFLYSKLTVDRKSRHRWAGQGGNVFSOCSVMHEALH
NHYTOQKESLSLSPGK

(SEQ ID No. 1: Amino acid sequence of a

heavy chain of the anti-TROP2 antibody)

FIG. 1

MVLQTQVFISLLLWISGAYGRIOQMTQSPSSLSASVGEGDR
VTITOCKASQDVSTAVAWYQQAQKPGKAPKLLIYSASYRYT
GVPSRFSGSGSGTDFTLTISSLQPEDFAVYYCQAQHY I T
PLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLRKSGTASY
YOLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKARYEKHKVYVYACEVTHQGLSSPYTKS

FNRGEC . .
(SEQ ID No. 2: Amino acid sequence of

a light chain of the anti-TROP2 antibody)
FIG. 2

TAGMAQ

(SEQ ID No. 3: Amino acid sequence of
CDRH1 of the anti-TROP2 antibody)

FIG. 3



WO 2023/175483 PCT/1B2023/052428

2/28

WINTHSGVPKYAEDFKG

(SEQ ID No. 4: Amino acid sequence
of CDRH2 of the anti-TROP2 antibody)

FIG. 4

SGFGSSYWYFDV

(SEQ ID No. 5: Amino acid sequence
of CDRH3 of the anti-TROP2 antibody)

FIG. 5

KASQDVSTAVA

(SEQ ID No. 6: Amino acid sequence
of CDRL1 of the anti-TROP2 antibody)

FIG. 6

SASYRYT

(SEQ ID No. 7: Amino acid sequence of
CDRL2 of the anti-TROP2 antibody)

FIG. 7

QQHYITPLT

(SEQ ID No. 8: Amino acid sequence of
CDRL3 of the anti-TROP2 antibody)

FIG. 8
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QVQLVQSGAEVKKPGASVKVSCKASGYTFTTAGMQWYVR
QAPGQGLEWMGWINTHSGVPKYAEDFKGRVTISADTST
STAYLQLSSLKSEDTAVYYCARSGFGSSYWYFDVWGQG

TLVTVSS
(SEQ ID No. 9: Amino acid sequence of a heavy

chain variable region of the anti-TROP2 antibody)
FIG. 9

DIQMTQSPSSLSASVGDRVTITCKASQDVSTAVAWYQQ
KPGKAPKLLIYSASYRYTGVPSRFSGSGSGTDFTLTIS
SLQPEDFAVYYCQQHYITPLTFGQGTKLEIKRT

(SEQ ID No. 10: Amino acid sequence of a light

chain variable region of the anti-TROP2 antibody)

FIG. 10

QVQLVQSGAEVKKPGASVKVSCKASGYTFTTAGMQWVR
QAPGQGLEWMGWINTHSGVPKYAEDFKGRVTISADTST
STAYLQLSSLKSEDTAVYYCARSGFGSSYWYFDVWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD
YFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVV
TVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTH
TCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSD
IAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

(SEQ ID No. 11: Amino acid sequence of a

heavy chain of the anti-TROP2 antibody)

FIG. 11
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Gl i

(Humanized anti-TROP2 IgG1 mAb?)

FIG. 12



WO 2023/175483

5/28

PCT/1B2023/052428

METHOD FOR
PREDICTING PATIENT
RESPONSE TO AN ANTI-
TROP2 ADC THERAPY

10

CS™RT D 4

ACQUIRE A DIGITAL IMAGE OF A TISSUE SAMPLE
THAT HAS BEEN STAINED USING A DYE LINKED
TO A DIAGNOSTIC ANTIBODY WHICH BINDS TO A
PROTEIN ON A CANCER CELL

~ 11

v

PERFORM IMAGE ANALYSIS ON THE DIGITAL
IMAGE TO GENERATE POSTERIOR IMAGE
LAYERS FOR CANCER CELL NUCLEI AND

MEMBRANES USING A CONVOLUTIONAL NEURAL
NETWORK

~—12

v

GENERATE INDIVIDUAL CANCER CELL OBJECTS
THAT INCLUDE A CELL NUCLEUS AND A CELL
MEMBRANE USING A HEURISTIC ALGORITHM

~—13

'

IDENTIFY EACH CANCER CELL AS EITHER
OPTICAL-DENSITY POSITIVE IF THE MEAN
OPTICAL DENSITY OF THE MEMBRANE IS EQUAL
TO OR GREATER THAN A THRESHOLD OPTICAL
DENSITY OR OPTICAL-DENSITY NEGATIVE IF THE
MEAN OPTICAL DENSITY OF THE MEMBRANE |S
LESS THAN THE THRESHOLD OPTICAL DENSITY

~— 14

v

GENERATE A BINARY PROXIMITY SCORE FOR
THE TISSUE SAMPLE EQUALING A PERCENTAGE
OF CANCER CELLS IN THE DIGITAL IMAGE THAT

ARE EITHER OPTICAL-DENSITY POSITIVE OR

OPTICAL-DENSITY NEGATIVE BUT WITHIN A
PREDEFINED DISTANCE OF AN OPTICAL-DENSITY
POSITIVE CANCER CELL

~15

v

IDENTIFY THE CANCER PATIENT AS ONE WHO
WILL LIKELY BENEFIT FROM ADMINISTRATION OF
THE ADC IF THE BINARY PROXIMITY SCORE
EXCEEDS A PREDETERMINED THRESHOLD

~16

v

RECOMMEND A THERAPY INVOLVING THE ADC
TO THE CANCER PATIENT WHEN THE PROXIMITY
SCORE EXCEEDS THE PREDETERMINED
THRESHOLD

~17

CEo D
FIG. 13
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Digital image of a TROP2 Posterior layer for cell nuclei,
stained tissue section 8 generated by a CNN

3

s ¢
R
.. %a Y

Posterior layer for cell membranes  Unique Identifiers for cells, initially
generated by the CNN empty

In the images, dark corresponds
to high probability, and white
corresponds to low probability

FIG. 14
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7128

Cell segmentation results by region growing of each nucleus with
restrictions:

(1) not to grow downhill in the membrane posterior,

(2) and use a minimal object density constraint for the cell border
18

The unique identifier (UID) for each
membrane object is the same as that
of the associated nucleus object.

FIG. 15



WO 2023/175483 PCT/1B2023/052428

8/28

Cytoplasm and membrane segmentation results by identification
of cell border pixels as membrane, and then region growing of the
membrane into pixels with membrane posterior >20%.

cytoplasm membrane

) VA&

Unique ldentifiers for cells at the
nuclei, cytoplasm and membrane
pixels

FIG. 16
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TUMOR CELLS IN WHICH THE MEAN OF THE OPTICAL DENSITY
OF THE MEMBRANE PIXELS IS = 12 OF A MAXIMUM SCALE OF 220.

TUMOR CELLS FOR WHICH BOTH THE MEAN OF THE OPTICAL
DENSITY OF THE MEMBRANE PIXELS IS <12 AND THE CELL IS
WITHIN 25 uvt OF A TUMOR CELL FOR WHICH THE MEAN
OPTICAL DENSITY OF THE MEMBRANE PIXELS IS 2 12.

&, TUMOR CELLS FOR WHICH THE MEAN OF THE OPTICAL
L DENSITY OF THE MEMBRANE PIXELS IS <12

bSPS(r, THRESHOLD) = ((# TUMOR CELLS HAVING SINGLE CELL
OPTICAL DENSITY SCORE = THRESHOLD) + (# TUMOR CELLS
HAVING BOTH SINGLE CELL OPTICAL DENSITY SCORE <
THRESHOLD AND BEING WITHIN RADIUS r OF A TUMOR CELL
WITH SINGLE CELL OPTICAL DENSITY SCORE 2 THRESHOLD)) /
(NUMBER OF ALL TUMOR CELLS)

FOR EXAMPLE ILLUSTRATED ABOVE:
bSPS(r=2541m1 , membrane OD,,,=12) = (3+2)/10 = 0.5 = 50%

Binary Spatial Proximity Score (bSPS)
to estimate ADC bystander activity

FIG. 18
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......

cancer cel I s

1 cell nucleus

| cell membrane: gray value represents average DAB
| optical density of all membrane pixels (brighter
corresponds to more amount of diagnostic antibody)

| cell cytoplasm: gray value represents average DAB
| optical density of all cytoplasm pixels.

FIG. 20
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uiD X Y Optical density Optical density
[pixels] | [pixels] | membrane (ODM) cytoplasm (ODC)
1 480 190 242i2585 = 949 205/288 = 798
P 5496 130 G4/ 258 = 388 136/285 = B33
3 144G 500 1271255 = 438 B4/255 = 383

FIG. 21
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GENERATING A SCORE FOR EACH CELL WHICH REFLECTS THE
LIKELIHOOD THAT A CANCER CELL IS DAMAGED IN FUNCTION OR KILLED

Single Cell ADC score = Weighted sum of this cell and neighboring cells of a
bilinear combination of the amounts of Target Protein on the cells membrane

and cytoplasm, the weights depend on the distance of the neighboring cells to
this cell.

Mathematics for cell i with position r;, on the slide and average
membrane (cytoplasm) optical density values ODM, (ODC))

single_cell_score; = Sum, with |r; - rjj<d { a(r, - rj}) x ODM? +
a,(Ir; - 1)) x ODM; x ODG; + ag,(Ir; - 1) x ODCZ + agy(Ir; - ) }

with the functions a,; depending on the distance |rj - r| of the cell ] to the cell |,
eqg., ak‘(|rj -r]) = Agx exp(- |rj - /v om) With A, and r, constants determined by

optimized therapy success prediction.

FIG. 23



PCT/1B2023/052428

WO 2023/175483

16/28

SLN3ILVd §LL

v 9Old

0zZ= W ¥ud - - - -
09= V¥ as gZIN9 054~ Mieulq™ (gouesw)quiswiapuejsiq
Iz2= @ ad
vi= ¢ 3N
1N30¥3d
0p} 06 08 02 09 05 oy 0¢ 0z 0} 0
[ | -001-
[ ] - 08-
- 09-
m
° -ov- ¢
0
LL'0-=d —0¢- W
o gy S —yy—L 1o m
& -0z
e ° i °
. =0t
-09
e ILELNEE



PCT/1B2023/052428

17/28

WO 2023/175483

G¢ oOld

SZIN9” 0S4~ Aleulq (Qoueaw)quiaw aapuelsiq
(SHLNOW) JNIL

gc 0¢ Si oL ] 0

(] [ [ [ [ ]

0 l c 8 A 88 |==— sod sdsq
0 0 0 l 14 LC |+====baN sdsq

MSIY 1V SLN3ILYd 40 ¥3gNNN

S0d 10j Sddw
(SHLNOW) 3L Sk’ BaN 10} Sddw

T4 0z Sl 0L g LA
[ [ 1 [l {1 1
: ~00'0

AT T

%8v) = 440 --s
S )
' -G2°0
%L6°66> SdS .
HON SASH samm= :
%16'66% SdSd 1¥000'0 =d .
ERNRCNTY pu— jueu 6o

- &
4
d
=
0
=)
AlLlTigavaodd TvAIANLNS

T
n
™~
o

eI TR P L LS

-00°L



PCT/1B2023/052428

WO 2023/175483

18/28

9¢ Ol

GZIN9 oG4~ Ateulq— (goueaw)quawiapuejsiq

(SAva) aniL AdNLS 40 Aolyad
008 009 (111} 002 0
~ . 00lL-
AN
/ cml
- - ——— le
-0
e e n\\ ==0¢
T ™
(syuaned gg) aAnisod S4Sq
00}-
[ _scsnste, N§
llllllllllllllllllllllllllllllllllllllllllllll -lII EEEE - - - On.
.’\ IO
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| === 0C
0S

(syuaned 22) aanebaN SdSd

JOVIUNIYHS/HLMOYO dONNL 3OVINIOH3d



PCT/1B2023/052428

WO 2023/175483

19/28

XA

sjuoned oANEBON SdSA 12 [
%S26°66 > SASA R

sjuaiyed aARISOd SdSd ¥8 04V Ol SLN3ILVd S0l 40 SISNOdS3Y
%SG.6°66 < SdSq

]

Pl A, |
]
1
1]
]

GZIno 0G4~ Aseulq (gouesw)quaw aapuelsiq

ool-

08-

ov-

0¢-

114

oy

09

08

FOVINIYIHS/HLMO™O JONNL 3OVLINIOYAd



WO 2023/175483 PCT/1B2023/052428

20/28 METHOD OF

PREDICTING THE
EFFICACY OF AN ANTI-

TROP2 ADC THERAPY
CSTART 2

ACQUIRE A DIGITAL IMAGE OF A TISSUE SAMPLE OF

A CANCER PATIENT THAT HAS BEEN STAINED USING
A DYE LINKED TO A DIAGNOSTIC ANTIBODY THAT [~33

BINDS TO A PROTEIN ON A CANCER CELL, WHEREIN
AN ADC ANTIBODY ALSO TARGETS THE PROTEIN

v

PERFORM IMAGE ANALYSIS ON THE DIGITAL IMAGE
USING A CONVOLUTIONAL NEURAL NETWORK TO

GENERATE IMAGE OBJECTS OF CANCER CELLS, [~34

MEMBRANES AND CYTOPLASM

Y

FOR EACH CANCER CELL, DETERMINE THE MEAN
OPTICAL DENSITY (OD) OF STAINING OF THE DYE IN [~—35
THE MEMBRANE OF THE CANCER CELL

Y

FOR EACH CANCER CELL, DETERMINE THE MEAN
OPTICAL DENSITY (OD) OF STAINING OF THE DYE IN [~36
THE CYTOPLASM OF THE CANCER CELL

v

FOR EACH CANCER CELL, COMPUTE THE
NORMALIZED MEMBRANE OPTICAL DENSITY
EQUALING THE MEAN OPTICAL DENSITY OF

STAINING OF THE MEMBRANE DIVIDED BY THE SUM [~37
OF THE MEAN OPTICAL DENSITY OF STAINING OF
THE MEMBRANE PLUS THE MEAN OPTICAL DENSITY
OF STAINING OF THE CYTOPLASM

v

IDENTIFY EACH CANCER CELL AS NORMALIZED
MEMBRANE POSITIVE IF THE NORMALIZED
MEMBRANE OD IS EQUAL TO OR LESS THAN A
NORMALIZED MEMBRANE THRESHOLD OR ~— 38
NORMALIZED MEMBRANE NEGATIVE IF THE
NORMALIZED MEMBRANE OD IS GREATER THAN THE
NORMALIZED MEMBRANE THRESHOLD

v

GENERATE RESPONSE SCORE BASED ON PERCENT
CANCER CELLS THAT ARE NORMALIZED MEMBRANE
POSITIVE SUCH THAT SCORE IS POSITIVE IF PERCENT]
POSITIVE CELLS IS EQUAL TO OR GREATER THAN A |~ 39
PERCENT THRESHOLD AND NEGATIVE IF PERCENT
POSITIVE CELLS IS LESS THAN PERCENT THRESHOLD

v

IDENTIFY THE CANCER PATIENT AS ONE WHO WILL
LIKELY BENEFIT FROM THE ADC IF THE RESPONSE |44
SCORE IS POSITIVE

FIG. 28
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METHOD FOR
PREDICTING PATIENT
RESPONSE TO AN ANTI-
TROP2 ADC THERAPY

41

42
N

& ;

\‘

IAQUIRE A DIGITAL IMAGE OF A TISSUE SAMPLE]
OF A CANCER PATIENT THAT HAS BEEN
STAINED USING A DYE LINKED TO A
DIAGNOSTIC ANTIBODY THAT BINDS TO A
PROTEIN ON A CANCER CELL, WHEREIN AN
ADC ANTIBODY ALSO TARGETS THE PROTEIN

43
q

IDENTIFY EACH CANCER CELL AS EITHER
OPTICAL-DENSITY POSITIVE IF THE MEAN
OPTICAL DENSITY OF MEMBRANE STAINING
IS EQUAL OR GREATER THAN AN OPTICAL
DENSITY THRESHOLD OR OPTICAL-DENSITY
NEGATIVE IF THE MEAN OPTICAL DENSITY OF
MEMBRANE STAINING IS LESS THAN THE
OPTICAL DENSITY THRESHOLD

PERFORM IMAGE ANALYSIS ON THE DIGITAL
IMAGE USING A CONVOLUTIONAL NEURAL
NETWORK TO GENERATE IMAGE OBJECTS OF
CANCER CELLS, MEMBRANES AND
CYTOPLASMS

49
\ 4 Ped

44
\

Y

FOR EACH CANCER CELL, DETERMINE THE
MEAN OPTICAL DENSITY (OD) OF STAINING
OF THE DYE IN THE MEMBRANE AND

IDENTIFY THE TISSUE SAMPLE AS PROXIMITY
POSITIVE IF THE TOTAL PERCENT OF
CANCER CELLS THAT ARE EITHER OPTICAL-
DENSITY POSITIVE OR OPTICAL-DENSITY
NEGATIVE BUT WITHIN A PREDEFINED
DISTANCE OF AN OPTICAL-DENSITY POSITIVE
CANCER CELL EXCEEDS A PROXIMITY
PERCENTAGE THRESHOLD

CYTOPLASM OF THE CANCER CELL

y i

45
Y

Y

FOR EACH CANCER CELL, COMPUTE A
NORMALIZED MEMBRANE OPTICAL DENSITY
EQUAL TO THE MEAN OPTICAL DENSITY OF
|IMEMBRANE STAINING DIVIDED BY THE SUM OF
THE MEAN OPTICAL DENSITY OF MEMBRANE
STAINING PLUS THE MEAN OPTICAL DENSITY

OF CYTOPLASM STAINING

4 |
IDENTIFY EACH CANCER CELL AS EITHER
NORMALIZED POSITIVE IF THE NORMALIZED
MEMBRANE OD IS EQUAL TO OR LESS THAN A
NORMALIZED MEMBRANE THRESHOLD OR
NORMALIZED NEGATIVE IF THE NORMALIZED
MEMBRANE OD IS GREATER THAN THE
NORMALIZED MEMBRANE THRESHOLD

Yy Y
IDENTIFY THE TISSUE SAMPLE AS
NORMALIZED MEMBRANE POSITIVE IF THE
PERCENT CANCER CELLS THAT ARE NORM-
ALIZED POSITIVE IS EQUAL OR GREATER THAN
A NORMALIZED PERCENTAGE THRESHOLD
AND NORMALIZED MEMBRANE NEGATIVE IF
THE PERCENT CANCER CELLS THAT ARE
NORMALIZED POSITIVE IS LESS THAN THE

IDENTIFY THE CANCER PATIENT AS ONE
WHO WILL LIKELY BENEFIT FROM
ADMINISTRATION OF THE ADC IF BOTH THE
TISSUE SAMPLE 1S NORMALIZED MEMBRANE
POSITIVE AND THE TISSUE SAMPLE IS
PROXIMITY POSITIVE

NORMALIZED PERCENTAGE THRESHOLD

FIG. 33
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