High-throughput Functional and Morphological Neurotoxicity Screening In Human NerveSIm®
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 AXoSIim has developed a novel microphysiological human Nerve-on-a-Chip system, or

NerveSIm®, comprised of an IPSC-derived neuron and primary human Schwann cell D

3D coculture system that forms a morphological and electrophysiological simulacrum
Of a human nerve. IC50: 1.01 r.]M IC50: 5.45 nM : IC50: 5.39 nM : IC50: 7.43 nM : O O $ (
 This system is employed in a 24-well Embedded Electrode Array (EEA) culture plate to oo o0 O O O O O O O
provide high-throughput electrophysiological characterization amenable to testing e ¢ Vincristine
multi-drug panels for neurotoxicity on a clinically relevant nerve model.
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B | Ner‘ées!”l@) Coculture spheroids (B) are formed and placed into NerveSim® EEA )
e anarl’yses plates plates (A). Neurites bundle and grow down the channel creating ' ' | e
| a three dimensional nerve model. Once developed, cultures are 7*'0
Ner"eg'rr?ioc_gg“'t“re stimulated for evoked electrophysiology, imaged for degeneration
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Results
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. IC50: 3.9 ug/mL
- I - and 4 with 48 uA. The evoked responses on electrode 2 show latency : |
| S0 chermoal ;H shifts corresponding to stimulation distance with consistent velocities ¢ 0 0.2 0.4 0.6 0.8 1
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Toxicological Prioritization Index (ToxP1) score that ranks all compounds which were tested via a dosing series. This

with IHC analysis _ _
plot combines the IC50s from VDI and Fiber length dose response curves to rank order compounds where the

most toxic compound has a score of 1 (MMAE In this case). ADCs were converted to nM concentration by taking
Into account the molecular weight and the Drug/Antibody Ratio (DAR).
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A O O CAP Analysis (VDI): Raw signals were processed (A)
3 o3 DOQG VLIJQLAFDQW SHDNV ZHUH GHWHF
~ o trode recording. Recordings from multiple electrodes

S 0 0 In a single well were combined (C) into a maximal ve - E

%s L o} locity projection (MVP) to quantify the population-level 72410 (C50: 8.52 nM (C50: 6.02 1M

> I [ response to electrical stimulation for each individual . |

o E E NerveSim®. The area under the curve of the MVP was

8 calculated to create a velocity density index (VDI). _ _ _

. Time Vejocity > Class Modality VDI IC50  Deg.In IC50 Fib.L IC50  Fib.C IC50

o 0.72 m/s T . - _ _ o Vincristine  Vinca Small molecule  1.01 nM 5.45 nM 5.39 nM 7.43 nM
B CI) Car e C g Individual Electrode Recordings % Maximal Velocity Prohj/lthIIC)an .t IC50:65.2 M (C50:379.7 M C50: 401 M C0:629.6mM Vinblastine Vinca - Small molecule 14.4 nM 50.5 nM 29.2 nM 25.8 nM

> 0.56 m/s T —All Velocity Signals T = projection o : * DM4-SMe Maytansinoid Payload 2.42 nM 10.9 nM 7.8 nM 6.42 nM

= W o > —AlVelocly Signals TDM1 Maytansinoid ADC 3.9 yg/mL  OoR OoR 7.69 pg/mL

o Fpepep—— - = T 5\/\/ Sutro Hemi  Hemiasterlin? Payloac 3.53 nM 13.5 nM /.15 nM 29.1 nM

a > > S Novel-MTI NA Payloac 7.24 nM 8.92 nM 6.02 nM 13.5 nM

> 2 : MMAF Auristatin  Payloac 65.2nM  379.7nM  401nM  629.6 nM

o \) v IC50: 0.46 M 1C50: 2.55 IC50: 3.94 1M, IC50: 1.85 M MMAE Auristatin Payloac 0.46 nM 2.55 nM 3.94 nM 1.85 nM

_ . .o HER2-MMAE Auristatin ADC 4.61 pg/mL OoR OoR OoR
velocity (m/s) Tubulysin Tetrapeptide Payload NA NA NA NA
D s T ;\,/5\/ .- Acetaminophen Analgesic Control NA NA NA NA
T e Lo0sl o e tonst m e to0st o 5 o0st 5 o0st 5 o0s( s o0s e Summary of IC50s for the tested metrics and compounds. VDI - velocity density index, Deg.In - degeneration index, Fib.L -
C50: 4.61 gL 1C50 Out of Range C50 Out of Range C50 Out of Range Fiber length, Fib.C - Fiber count, OoR - Out of range. All tested chemotherapeutics are microtubule inhibitors (MT]I).
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 VInC also showed high neurotoxicity and had ~10-fold lower electrophysiology IC50 and ~6-fold lower growth IC50 than

E DIVEO VinB. LDH showed expected dose response curves at DIV50.

 T-DM1 (trastuzumab emtansine) electrophysiology IC50 was ~ 10 fold higher than the maytansinoid payload DM4-SMe

-------------------------------------------------------------------------------------- No IC50 No1CS0 No1CS0 No 1C50 (3.9 ug/mL or 26.8 nM vs 2.42 nM). Growth IC50 for T-DM1 exceeded dose range while DM4-SMe growth IC50 was 7.8
nM.
Vincristine ) e 6XWUR +HPL KDG D SRWHQW HOHFWURSK\VLRORJ\ -& RI Q0 '"HIHQHUDW
(100 nM) A A Q0 DQG Q0 UHVSHFWLYHO\ )LEHU FRXQW ZDV a IROG KLJKHU WKDQ
OHVV LPSDLUPHQW RI 4EHU QXPEHU

............................................................ * Novel-MTI was also neurotoxic, with an electrophysiology IC50 of 7.24 nM and comparable potency via degeneration

100 pm - A Ao meeher p— p— - Sp— | metrics.
No IC50 No IC50 No IC50 « MMAE show high neurotoxicity and had ~100 fold lower electrophysiology IC50 and growth IC50 than MMAF. LDH was
Bright Field Imaging for Degeneration . Live image of NerveSIm® at 43 days in culture prior to dosing (D). Image is HOHYDWHG IRU ERWK GD\V DIWHU GRVLQJ 00$( DW LWV KLJKHVW FRQFHQV
one slice of a z-stack. There is axon bundling and aligned neurite growth down the channel (arrows). After 7 days of * « HER2-MMAE had a similar electrophysiology IC50 to T-DM1 (4.61 pg/mL and 3.9 pg/mL respectively) with both having
GRVLQJ ZLWK Q0 9LQFULVWLQH WKH EXQGOHY DUH QR ORQJHU YLVWEOH DQ_GAL;J_Q_LA_I;D_QW | growth IC50s that exceeded the tested dose range.
DUURZKHDGY ( 4XDQWL4FDWLRQ RI GHIHQHUDWLRQ LV GROQH E\ FRMS3DULQJ FKDQJHV WR WK « 7TXEXO\VLQ QHDUO\ DEROLVKHG DOO HOHFWURSK\VLRORJLFDO DFWLYLW)\ DW

c SFHWDPLQRSKHQ KDG QR VLIJQL4FDQW H*HFW RQ HOHFWURSK\VLRORJ\ DW
DQG /'+ 4UVW WLPH SRLQW RQO\ ZKLFK FRXOG EH GXH WR ELRORJLFDO YD

combination over time using a mask to highlight edges of processes.




