Selective inhibition of Bruton’s tyrosine kinase by
a designed covalent ligand leads to potent
therapeutic efficacy in blood cancers relative to
clinically used inhibitors
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Figure S1. Maximum tolerated concentration assay. Starting at 2 days post-fertilisation, different groups of
random non-injected zebrafish larvae were exposed to different concentrations of JS25 (a), Ibrutinib (b) and
Venetoclax (¢). Graphs represent the zebrafish survival at different concentrations of JS25, Ibrutinib and
Venetoclax.
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Figure S2. Ex vivo cytotoxicity in primary DLBCL samples. (a) Fraction of viable target cancer cells for
increasing concentrations of JS25 relative to DMSO (“Relative Cell Fraction” or RCF); RCF < 1 indicates a
selective anticancer effect over non-cancerous cells. RCF > 1 stronger toxicity against non-cancer than cancer
cells. Green indicates a DRS > 0, red indicates DRS < 0. DRS scores > 0 indicates “on-target” cytotoxic response,
< 0 indicates general cytotoxicity or “off-target” cytotoxic response. Positive DRS have previously been shown
to associate with prolonged progression free survival. Data are shown as mean + SE shown, each concentration
point for each sample was performed in 4 replicates, at a single 72 h hour incubation time point. (b) Relative cell
fraction (RCF) of the viable target cells for Ibrutinib and DMSO.
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Table S1. Clinico-pathological characterisation of CLL patients.

CLL Gender/ St Binet/Rai B2 IGHV Patient status at Citogenetic
Patient Age BeUE Staging LT mutations sampling alterations
(Risk Group) [mg/L]
Natve."Watch and
#1 M/75 na* A/0 Unknown Unknown  wait" since 2013. Unknown
Venetoclax
7 interruption due to
#2 M/69 (Very High) A/0 7,24 No severe infection. dell7p+
Ty Hig Partial Response
(5th line).
Natve. "Watch
#3 M/73 n.a* B/l Unknown Unknown and wait"since Unknown
February 2021.

M - male; n.a.* not applicable to patients not eligible for treatment

Table S2. Stereological analysis of the mice treated with Ibrutinib and JS25.

ANIMAL® Metastasis volume {mme) Secondary tumour (mm?)
Liver Brain Spinal Lung
Control #1 0.61 093  39.60 0.00 76.82
Control #2 1046 196 51.36 0.00 290.14
Control #3 0.00 0.14  42.00 0.00 84.63
Control #4 10.58 1.21  71.85 0.00 82.41
Control #5 6.08 023 5940 88.59 195.39
Average 555 0.89 52.84 17.72 145.88
St.D 458 0.67 11.83 3543 84.63
Ibrutinib #1 0.00 048 99.35 0.00 96.59
Ibrutinib #2 12.05 086 5571 13459 0.00
Ibrutinib #3 11.54 082 86.64 0.00 224.46
Ibrutinib #4 0.03 0.00 4.378 0.00 0.00
Ibrutinib #5 0.00 1.72  10.76 0.00 0.00
Average 473 0.78 51.37  26.92 64.21
St.D 578 0.56 38.53 53.84 88.43
JS25(10) #1 0.00 092 1831 0.00 0.00
JS25(10) #2 994 098 10942  0.00 0.00
JS25(10) #3 83.71 233 122.01 130.18 84.38
JS25(10) #4 43.05 0.15 88.70 0.00 0.00
JS25(10) #5 0.00 127 98.09 0.00 0.00
Average 2734 1.13 8731  26.04 16.88
St.D 3232 071 3625 52.07 33.75
JS25(20) #1 0.00 044 3697 0.00 0.00
JS25(20) #2 2.00 0.03 12.59 0.00 91.12
JS25(20) #3 335  0.82 70.62 0.00 86.92
JS25(20) #4 0.64 0.00 14.65 0.00 8.82
JS25(20) #5 0.70  0.00 0.69 0.00 3.06
Average 1.34 026 27.10 0.00 37.98
St.D 120 033 24.72 0.00 41.79

“Neoplastic cells in the heart, kidney, bone marrow of the ribs, femur and pelvis, were excluded from the calculation, as these were not
observed in totality and consistently in all animals. ®JS25(10) — JS25 10 mg/Kg; JS25(20) — JS25 20 mg/Kg.
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Table S3. Heat map with selectivity screening values.

Ibrutinib

CLL, MCL, WM, NHL,
32 36 c¢GVHD
— FDA approv'?
CLL, MCL - FDA
>1000 1000 approv;
WM - Phase 23#

62

Acalabrutinib

MCL - FDA approv;

200 &l CLL, WM — Phase 33°

Not tested

30

Zanubrutinib

WM — approv in Japan;
> 20000 3020 300 5515 7313 CLL, RA, NHL
— Phase 1/27

Tirabrutinib

Evobrutinib 13% 0% 36% 0% Not tested MS — Phase 3810

MCL, WM, CLL,
TG-1701 >3000 270 ~1000 >3000 >3000 DLBCL
— Phase 1/212

RA, Lupus

100 Not tested Not tested >500 Not tested _ Phase 213

Branebrutinib

FL, WM, CLL,
>6000 Not tested Not tested DLBCL, MCL
— Phase 2141

Vecabrutinib

RA, Lupus — Phase 2;
FL, CLL, MCL,
DLBCL — Phase 1;
MS — Phase 3'7-1°

>1000 >1000 >1000 >1000 >1000 >1000

Fenebrutinib >1000

220 190 440 > 3000 ~3000 > 3000 > 3000

IConM IO 11-100 101500  501-1000 > 1000

*1 uM inhibition screening; **non-covalent; approv — approved; CLL — chronic lymphocytic leukaemia; MCL — mantle cell lymphoma; WM — Waldenstrom macroglobulinemia; NHL — Non-Hodgkin lymphoma;
c¢GVHD - chronic graft-versus-host disease; RA — Rheumatoid arthritis; MS — multiple sclerosis; FL — Follicular lymphoma; DLBCL — diffuse-large B-cell lymphoma.
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