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Personalized medicine in lymphoma N

Ex-vivo analytics for personalized
treatment; the functional
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Personalization of Combinations? + i

Synthetic lethality Synergistic Additive Mild antagonism
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Nature Reviews | Clinical Oncology

7%= 117,649 combinations

Lopez, J. S. & Baneriji, U. (2016) Combine and conquer:
challenges for targeted therapy combinations in early phase trials
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Quadratic Phenotypic Optimization Platform (QPOP) d

SCIENCE TRANSLATIONAL MEDICINE | RESEARCH ARTICLE

CANCER
Optimizing drug combinations against multiple
Bayesian modelling myeloma using a quadratic phenotypic optimization
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Case Study: 55yM with Hepatosplenic Gamma-Delta T-Cell Lymphoma ™ &g
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Top-ranking single drugs, 2- and 3-drug combinations

* 12 drugs per patlent Copanlisib 0.4:-'399 0.5:3_860
«  All with established clinical safety/ dosing vnanatine 07250 [N
* Preclinical/ clinical activity in lymphoma as HH  HL LH L
Dasatinib + Copanlisib 0.33947
single agents "'SQ;’L?L?E!:;(;SZS;‘!!.?ZE-o.m pitoos IR o
« 2 dose levels, kept << Cmax HHH HLH HHL LHH LHL LLH HLL LLL

Vinorelbine + Dasatinib + Copanlisib|
Everolimus + Dasatinib + Copanlisib 0.29528
. L Lower concentration (i.e. 1C+s)
Dead alized Cell Via Live
H Higher concentration (i.e. |Cap)

Table 1: Concentrations of drugs used in QPOP

1Co (MM) IC45 (UM) IC3 (M) PKmax (UM)*

D1 Vinorelbine 0 0.12 0.24 0.811

D2 Olaparib 0 3 6 13.1

D3 Everolimus 0 0.001 0.002 0.064

D4 Palbociclib 0 0.015 0.03 0.101 . .

alboaicl Forrest plot of top-ranking combinations

D5 Dasatinib 0 0.04 0.08 0.264

D6 Brentuximab 0 0.3135 0.627 0.209

Dasatinib= ]
D7 Bortezomib 0 0.000648 0.001296 0.312
) Copanlisib- ——
D8 Panobinostat 0 0.0003 0.0006 0.082
Vinorelbine= —L—
D9 Azacitidine 0 0.3 0.6 3.07
Vinorelbine + Copanlisib+ [
D10 Procarbazine 0 0.3 0.6 3.13
Vinorelbine + Dasatinib- —La—
D11 Copanlisib 0 0.3 0.6 9.63
Dasatinib + Copanlisib= i
D12 Ruxolitinib 0 0.15 0.3 1.09
Vinorelbine + Dasatinib + Copanlisib] ==
“Liston & Davis, Clin Can Res, 2017 Everolimus + Dasatinib + Copanlisib- —
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Experience summary
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Subset of patients received QPOP directed off-label therapy N
(Physician/ patient choice, affordability)

Q P O P—g u i d ed QPOP044 3 1—> Nivolumab + Ifosfamide + Everolimus
tre atm e ntS SLS-0922 : P Rituximab + Everolimus + Palbociclib
QPOP016 { » Bortezomib + Romidepsin Legend
SLS-0607 E Rituximab + Venetoclax + Cyclophosphamide E S;f’)i:iu;izdh;:e:ttment
. i i Partial R
mmm CR 2981-TY B———@)| Romidepsin = PutaRoogorae
QPOP052 Bortezomib + Venetoclax + Dexamethasone, AlloHSCT R s
— PR o ResponseEnd
= S D QPOP038 —J Sustained response
QPOP032
_ P D T T T T T T T 1
RIS R T T R SR S \QQQ
Days
CR
« Bortezomib-Romidepsin
- Bortezomib-Venetoclax 48% response rate in highly refractory lymphomas
« Copanlisib-Romidepsin
n=16 - Everolimus-Palbociclib

6 G3/G4 toxicities

* Venetoclax-Cyclophosphamide . . o . __
1 G5 toxicity (neutropenic sepsis; vinorelbine+dasatinib)

PR:

* Vinrorelbine-Dasatinib
» [fosfamide-Everolimus
* Romidepsin-Ifosfamide
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“Controls” for personalized medicine studies
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Ex vivo cell viability score
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» T4yF with relapsed/ refractory DLBCL (transformed MZL)
+ Treated with BR, R-CHOP, ineligible for transplant, no suitable clinical trials/ CAR-T
- Post-QPOP

Cell : Combination of Everolimus + Pr%QPOP osetQ 0
- survival lbrutinib 1 o Palbociclib studied in breast "
. Venetoclax { = cancer :
0.6 -
055 ) Bor-ttezbc-:mib E :... RP2D
05 “Oxaliplatn | 1" PALBO 100 mg/day (21 of 28 days)
oLtk | + EVE 5mg/day

Cell Everolim_u§+ i e
/ ~~~~~~ death Palbocielo | i NCT02871791, Barroso-Sousa et al
o, DS ® P

Ex vivo cell killing score

Increasing cell death

. . Treatment QPOP Treatment Treatment QPOP Treatment
Diagnosis . g . ..
received prediction outcome received prediction outcome
DLBCL R-GDP No response PD Everolimus + Response CR
Palbociclib
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- ‘ An ex vivo platform to guide drug combination

< ’ < treatment in relapsed/refractory lymphoma
RESEARCH ARTICLES | 15.0CT2 —_— Jasmine Goh'%, Sanjay De Mel?3*, Michal M. Hoppe', Masturah Bte Mohd Abdul Rashid?,

. - . . Xi Yun Zhang', Patrick Jaynes’, Esther Ka Yan Ng', Nur'Atiqa Diana Binti Rahmat', Jayalakshmi’,

Blopsy based dmg combination Clementine Xin Liu?, Limei Poon??3, Esther Chan?-3, Joanne Lee?3, Yen Lin Chee??, Liang Piu Koh?,
testing I.ISiI'Ig QPOP in Lip Kun Tan®, Teck Guan Soh?, Yi Ching Yuen®, Hoi-Yin Loi’, Siok-Bian Ng'%%, Xueying Goh?®,

Donovan Eu®, Stanley Loh?, Sheldon Ng’, Daryl Tan'%?, Daryl Ming Zhe Cheah'2, Wan Lu Pang'?,
Dachuan Huang'?, Shin Yeu Ong'", Chandramouli Nagarajan'’, Jason Yongsheng Chan314,
Jeslin Chian Hung Ha'3, Lay Poh Khoo'?, Nagavalli Somasundaram?, Tiffany Tang'?,

Choon Kiat Ong'%1>1%, Wee-Joo Chng'%*17, Soon Thye Lim'314.18, Edward K. Chow.%19:20.21%,

THESTRAITS TIMES oo Anand D. Jeyasekharan’37+

relapsed/refractory lymphoma
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Copanlisib-based combination still most frequent in B-NHL

Romidepsin-based combination still most frequent in NK/T-NHL

Frequency of Combination
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QPCP Median Rank

QPOP Median Rank
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Concordance between distinct time points

Patient LYMO36 - Follicular lymphoma transformed to DLBCL

B
Lines of treatment Drugs used in QPOP QPOP results (2-drug combinations) cgo\ 1 "}S'
S > p;
v v v R-DHAP + ASCT - £ o R
BAcglabrut{_mb el o -d’,
. : , " endamustine ®© 5
Patient LYMO19 - Chronic lymphocytic leukaemia (CLL) QPOP046 6 November 2020 nggazr?lriggg > % . ;“,,,
S| 2 2 .
CAR-T Eveais ol Y
Q Hydroxyurea e o
L & QPOP102 4 August 2021 Olaparib > '
& & & ugus Oxaliplatin = 0 1st QPOP 1
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Venetoclax Dasatinib ©| g o & o ] Z
VCOpaTtI)I'SIb >l o i CHOP K - 1 ‘;,p!"
QPOP026 20 July 2021 INOKCIOING | 2 4 e Z o
Polatuzumab S| 81 Brentuximab-CHP Eorerh 5|5 v
g 7 Copanlisib S| a e
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® Copanlisib combinations
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Improved PFS ratios in QPOP guided patients
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10 T | .
s ® l ,N=63
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—— QPOP guided
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63.3% patients PFSqpqp/PFS
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Bispecifics/BiTEs were removed from the
survival analysis
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Patient samples collected (n=126)
B-NHL (n=59)
NK/T-NHL (n=67)
N Excluded (n=9)
d Cells were not viable
v
Performed QPOP (n=117)
B-NHL (n=55)
NK/T-NHL (n=62)
Excluded (n=12)
> Did not pass QC (n=4)
Non-NHL (n=8)
v
Evaluable QPOP data (n=105)
B-NHL (n=52)
NK/T-NHL (n=53)
Excluded (n=12)
> No treatment received (n=10)
Repeated tests (n=2)
A A
Received clinician-guided treatment Received QPOP-guided treatment Clinical
(n=64) (n=29) | Non-Responder Total
1.0
7 27
Excluded (n=9)
Underwent stem cell transplant 0.8
or immunotherapy frials : 18 22
- 25 p-value = 0.0001
n=55 n=29 g 064
»> Survival analysis < ‘B Sensitivity 83.3%
&S 0.4
) Specificity 72.0%
Excluded (n=44) Excluded (n=2) 0.2 o ., AUC = 0.7032; ” -
» i < 6 Cl=[0. . Positive Predictive Val 74.19
Trleatltnzr?t rg(l'fggc; was not | No response assessment [ 95% ;’f\l}a"v['% 5=53%13 5517] ositive Predictive Value %
evaluated in rug panel ’ . -
0.04 . | . . . Negative Predictive Value 81.8%
0.0 0.2 0.4 0.6 0.8 1.0 A 77 69
n=22 n=27 1 - Specificity couracy 6%
> Clinical concordance evaluation <
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Considerations
Cell

Combination Cancer Therapy Can Confer Benefit via

« Limitations Patient-to-Patient Variability without Drug Additivity
or Synergy
— Is the response related to Graphical Abstract Authors
single agent activity? e,

non-responders peter_sorger@hms.harvard.edu

— Heterogeneity in samples

— Need for “normal” controls *;** * *Y**** I:';j“:%g:ﬁ:‘n:“’“‘:,fb';.“
— Cell-extrinsic factors - * * "’ onarmacologroaly aditive or synergitic
*;H "'
[

tumors effect in individual patients.

influencing outcome respond

to Drug A

— Scalability

Some tumors
respond to Drug B

= Clinical benefit from combination cancer therapy
without additive or synergistic drug interactions
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Commercialisation of QPOP Platform KCYAGN

KYAN Technologies Clinical Lab
Temaselk Lifesciences Laboratory MOH Clinical Licence Approval to offer LDT on May 26,
SR 2023 (KYAN Technologies/Optim.Al)

sooptim.ai FINAL REPORT KYA

uuuuuu suTics
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Appendix A

First MOH approved ex vivo drug sensitivity LDT for oncology
103 samples run to date

98% LDT report generation success rate
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Clinical trial considerations

 What drugs, and who will * Possible strategy:
o
. Trial Design
* Focus on single company QPOP guided novel
r? combination
aSSGtS : (75% dose doublet
e . —— therapy)
* Truly individualized vs choose Retractory
from top 5 combinations? Lymphoma [ Previously Eva.uated]
. . Combination
* Primary end-point? (100% dose)
° |ntra_pat|ent Compansonsf? Primary outcome = Response rate

Safety outcome = tolerability of novel combinations
Secondary outcomes = Survival (PFS/OS)

Engagements with Pharma, STCC, MOH/HSA to continue to bring individualized treatment to patients
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Novel doublet for PTCL, but not fundable L~

75yM with PTCL-NOS

* Relapsed after CHOPx6 (transplant ineligible), CD30
negative

e (QPOP done at patient request

* Treated with Venetoclax-Ifosfamide based on QPOP (no

data in PTCL, but part of VIPOR regimen)
e Remainsin CR BEFORE

CURRENT AND REVISED MEDISHIELD LIFE
AND MEDISAVE LIMITS

Current Revised

$$3,000 per month for all | Ranges from $$200 to
cancer drug treatments | $$9,600 per month for
and services cancer drug treatments

MediShield Life on the positive list

Additional $$1,200 per
year for cancer drug
services
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Conclusions

* Ex-vivo drug combination testing through QPOP is feasible in a clinically
actionable time frame with typical incision biopsies

* Not just IC50 dependent (for all drugs)

* Potential to uncover clinically usable combinations, requires phase 1 like
monitoring

* Funding clinical trials is challenging in this space; T-cell ymphoma remains the
key unmet need

* Potential for incorporation of ADCC and monoclonal antibodies
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Patterns of Oncogene Coexpression at
Single-Cell Resolution Influence Survival
inLymphoma *

Patrich Loy,

Output (Viability) =
C;+ Cox + Cyy + Cyxy + Cox? + Cy?,

where C,,C,, C;,C,, Csand Cg are
patient specific coefficients while x and
y are the two interacting drugs.

IR % SOSRARINSLHIL, |
* ":‘01.:,::0:{0:0:0,:.::,:& R
SR
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Output (Viability)
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