Higher Throughput Adult Human
Primary Cardiomyocyte Model
for Drug Safety Screening
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Current Preclinical Cardiac Safety Approaches
Have Significant Limitations

Low sensitivity Termination of
(False negatives) clinical trials
Current preclinical Translation-related

models drug attrition

Low specificity I Delay progression /

(False positives) Termination of
P discovery projects
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for detection of drug-induced cardiotoxicity




Enabling Drug Discovery
IN Human Healthy and Diseased Tissues

Heart

@

Lungs

Sensory Ganglia =
é
Liver
Organs are shipped to
AnaBios

Intestine

Organ donor

Measurement of drug effects

Organs are collected and perfused
with proprietary solutions

» Tissue harvesting methods and solutions are designed to avoid ischemic damage and reperfusion injury
» Complete chain of custody, processing methods and rigorous QC ensure excellent tissue quality
» Large U.S.A.-based network ensures the availability of samples

> Excellent heart quality permits integrated human cardiac drug discovery at the preclinical stages
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Human Ex-Vivo

Cardiac Safety Assessment at AnaBlos

>1400 ex vivo
human hearts tested
2-4 hearts / week

CELL-BASED ASSAYS
(Optimization of drugs)

Arrhythmia &
Inotropy
Ventricular or atrial
myocytes contractility

Intracellular Ca2* lon Channel

Dynamics Block

Atrial or Ventricular
Myocytes

Ventricular or atrial
myocytes V-clamp

Action Potential
Ventricular & Atrial
Myocytes I-clamp

Cardiac Fibrosis
Cardiac Fibroblasts

TISSUE-BASED ASSAYS
(Nomination of drugs)

Inotropy

Contractility
Ventricular & Atrial
Trabeculae

Pro-arrhythmia
Action Potential
Ventricular
Trabeculae

Chronotropy Vaso-
Spontaneous Action constriction
Potential Sinoatrial Dilation

Node Coronary Rings
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New Isolation Method Provides High Yield
of Adult Human Primary Cardiomyocytes

>1400 ex vivo
human hearts tested
2-4 hearts / week

100 pum
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Non-Invasive Measurement of Contraction
Full Retention of Cardiomyocyte Functionality

IIIIIIIIIIIIIIIIII

s
Dizplas Zane Cortrol
(@ Wideo Height: |32 =
" Pt Lerigth [uM]

[ Fiow date | | Length 1802

7 Cauate || M 1682
] co Max 1813

Heb Raset

Experimant - Epoch d@®1C 2C 3C oC 5C 62 |Mak F2| F3|Faf
op Pause Helo
580 75 reman 358075 raman Epach #1 Satbngs: F5| Fe] F7] Fa| Fa|

lonOptix: Sarcomere shortening measured by digital cell geometry tracking; stimulation frequency 1Hz
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Bright-field imaging

Low technical complexity

No cytotoxic fluorescent reagents
High information content



Strong Correlation Between Electrical and Mechanical
Abnormalities in the Human Heart
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Nador et al.,, (1991) Circulation 84:1530-1542 and other papers (De Ferrari et al., 1994;
Nakayama et al., 1998; Haugaa et al., 2009; Ferrari & Schwartz, 2009; Belardinelli et al., 2009)
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Strong Correlation Between Electrical and Mechanical
Functions in the Adult Human Primary Cardiomyocyte

Action
potential
a

Sarcomere (myosin, alcﬁn. troponin and titin)

Baskin et al., 2016 JCI

AnaBios 5

Early Human Insights



Markers of Pro-arrhythmia and Contractility Risk

AP depolarization EAD
izati
" N o Inotropy g
AP repolarization
Relaxation of f _
Sarcomere / contraction A ter-(zzrgactmn
shortening
Normal condition Drug treatment

After-contraction represents the mechanical
manifestation of triggered EAD

TdP arrhythmia arises from PVCs due to
triggered EADs (Kaumann et al. 1968; Noda
et al. 2014)
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Validating Clinical Relevance

 Validated 33 clinical well characterized controls (24 CiPA / 32
JICSA):

1) 23 pro-arrnythmic drugs
2) 10 non-pro-arrhythmic drugs

3) Each drug was tested at multiples of the free Effective Therapeutic
Plasma Concentration (fETPC, mimic pharmacokinetic aspect)

4) Establish pharmacodynamic exposure response

AnaBios
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~AC for Predicting Pro-arrhythmic Risk
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Prediction of Pro-arrhythmic Risk of Drugs

with 96% sensitivity

Table 1. Pro-arrhythmia prediction of the adult human primary cardiomyocyte-based model

Simultaneous Prediction of
Drug-Induced Inotropic and
Pro-arrhythmia Risk

Nathalie Nguyen, William Nguyen, Brynna Nguy ),
Paul E. Miller, Andre Ghetti and Najah Abi-Gerges”

Guy Page,

AnaBios Corporation, San Diago, CA, United States

AnaBios

Qu et al., 2015 Qu et al., 2016

Nguyen et al., 2017

Ajmaline Not tested Not tested

Astemizole® Not tested Not tested
Azimilide® Not tested Not tested
Bepridil® Not tested Mot tested

Not tested Not tested

Chlorpromazine®
Cisapride®
Not tested

Clarithromycin® Not tested

Clozapine® Not tested Mot tested
D, L-Sotalol®
Disopyramide’
Dofetilide®
Domperidone® Not tested Mot tested
Droperidol® Not tested Not tested
Erthromycin Not tested Not tested
Flecainide
Ibutilide® Not tested
Moxifloxacin Not tested
Ondansetron® Not tested Not tested

Procanaimide Not tested Not tested

Quinidine® Not tested Not tested
Sematilide Not tested Mot tested
Terodiline

Vandetanib® Not tested Not tested

Ando et al., 2017

Pro-arrhythmia risk at 10-fold fETPC
L) ) ORIGINAL RESEARCH ANABIOS AMGEN AMGEN JiCsSA FDA FDA
[y ffor:t!grf . 103968 phys 2017.01 Adult human
in Physiclogy - . . hipsc-derived | hiPsc-derived hipsC-derived hipsc-derived hipsc-derived
. Drug name Clinical TdP risk primary . " " . .
Adult Human Prlmary ventricular cardiomyocytes | cardiomyocytes | cardiomyocytes cardiomyocytes cardiomyocytes
H 1%, MEA (Cor.Au, MEA
ardiomyocyte-Based Model for the s s : (icell®, :
C yocyt (sarc. short., AC) | (icell®, MEAFPD] | (icell®, MEAEAD) | (icell®, MEAScore]| ythmia) Arthythmia)

Blinova et al., 2017

Blinova et al., 2017

Mot tested

Not tested
Not tested
Not tested

Not tested
Mot tested
Mot tested
Not tested

Not tested
Not tested
Not tested
Not tested
Not tested

Not tested
Not tested

Not tested
Mot tested
Mot tested

Mot tested
Mot tested
Mot tested

Mot tested
Mot tested
Mot tested
Not tested

Mot tested
Mot tested
Mot tested
Mot tested
Mot tested

Mot tested
Mot tested

Mot tested
Mot tested
Mot tested

cardiomyocytes from Axiogenesis AG; EAD: Early afterdepolarization.

% CiPA-selected drug; Red: positive pro-arrhythmia risk; Green: negative pro-arrhythmia risk;  hiPSC: human induced pluripotent stem cell (hiPSC);
Cellular Dynamics; MEA: micro-electrode array;  FPD: Field Potential Duration; JiCSA: Japan iP5 Cardiac Safety Assessment;

iCell® hiP$C-derived cardiomyocytes from
FDA: Food and Drug Administration; Cor.4U: hiP5C-derived

Early Human Insights
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Human Stem Cell Cardiomyocytes Lack Phenotypic
Stabllity for the Prediction of Pro-arrhythmia Risk

Table 2. Pro-arrhythmia prediction: Adult human primary cardiomyocytes versus stem cell-derived cardiomyocytes
Pro-arrhythmia risk at 10-fold fETPC
ANABIOS CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA CiPA
Drug name Clinical TdP risk Ml:::::mn hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived
ug u: mric:lrar cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocytes
(Mcardia, Site 1, | (Mcardia, Site 2, o (Ncardia, Site 4, | (Ncardia, site 5, | (icenz, sie1, | . . (icenz, site 3, | . ) (icenz, site s, | . ) (icen, Site 7, (iCel2, Site 8, (icenz, site 9, | (iceli2, Site 10,
(Sarc. Short. AC) AXN MEA, CLY AP, h:':f:'a’ S:E 3 AXN MEA MCS MEA, AXN MEA, ‘ﬁ'i’rs"ehz' ¥ mcs mea, 'mﬁf “E‘: ECRl " mcs mea, 'mﬁf “E'sr: ECRI " mxru men, AXN MEA, AXN MEA, AMD MEA,
Arthythmia) Arthythmia) MYEmia)  prrhythmia) Arthythmia) Arthythmia) » AMTYERMER) | pchythenia) MYEmiZ)  Arhythmia) MYEmiZ) - Arhythmia) Arhythmia) Arhythmia) Arhythmia)
Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al.. Blinova et al..
Astemizole®
Azimilide®
Bepridil®

Chlorpromazine”
Cisapride®
Clarithromycin®
Clozapine®
D, L-Sotalol®
Disopyramide”
Dofetilide™
Domperidona™
Droperidol®
Ibutilide®
Ondansetron®
Quinidine®

Vandetanib®

Quiescence

hiPSC: human induced pluripotent stem cell (hiPSC);

iCell2 hiPSC-derived cardiomyocytes from Cellular Dynamics; MEA: micro-electrode array;

AXN: Axion Biosystems; CLY: Clyde Biosciences;

MCS:

* CiPA-selected drug;
Multichannel Systems;

Red: positive pro-arrhythmia risk;
ECR: ACEA CardioECR;

Green: False negative non-pro-arrhythmia risk;
AMD: Alpha MED Scientific.

AnaBios
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Prediction of Non-Pro-arrhythmic Drugs
with 100% Specificity

Table 3. Pro-arrhythmia prediction of the adult human primary cardiomyocyte-based model

ORIGINAL RESEARCH
? fran}tiel_'s;1 ubichict 10 December 201
hysiclogy —
e Pro-arrhythmia risk at 10-fold fETPC
AdUIt, Human Prlmary ANABIOS AMGEN AMGEN JiCSA FDA FDA
Cardiomyocyte-Based Model for the . _ . _ . _ _ _ _ _
Simultaneous Prediction of Drug name Clinical TdP risk primary h|P$C—deuved h|PS.C—deuved h|PS.C-deuved hESC—dellved hIPS.‘C_dm ved
Dru g-ln duced Inotr Opl c and ventricular cardiomyocytes cardiomyocytes cardiomyocytes cardiomyocytes cardiomyocytes
Pro-arrhythmia Risk Sarc. short AC) [(iCell®, MEA Fpp)|  (Cel=: MEA (iCell=, MEA (Cell®, MEA (Cor4U, MEA
o- yt S (Sare. short AC)  [(iCell®, ) EAD) Score) Arrhythmia) Arrhythmia)
P & MEa s Gt et e At e Gy Fage. Nguyen et al., 2017 |  Qu et al., 2015 Quetal,2016 | Ando et al, 2017 |Blinova et al, 2017 | Blinova et al., 2017
AnaBios Corporation, San Diago, CA, Unitad States Dlltlazeml Not tested Not tested
Diphenhydramine Not tested Not tested Not tested Not tested
Loratadine® Not tested Not tested Not tested Not tested
Mexiletine® Not tested Quiescent
Mibefradil Not tested Not tested
Nifedipine® Not tested Not tested Not tested Not tested
Nitrendipine® Not tested Not tested Not tested Not tested
Ranolazine®
Tamoxifen® Not tested Not tested Not tested Not tested
Verapamil® Not teste Not teste uiescent
P d d i
% CiPA-selected drug; Red: positive pro-arthythmia risk; ~ Green: negative pro-arrhythmia risk; hiPSC: human induced pluripotent stem cell (hiPSC); iCell® hiPSC-
derived cardiomyocytes from Cellular Dynamics; MEA: micro-electrode array; FPD: Field Potential Duration; JiCSA: Japan iPS Cardiac Safety Assessment; FDA: Food
and Drug Administration; Cor.4U: hiPSC-derived cardiomyocytes from Axiogenesis AG; EAD: Early afterdepolarization.
.
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Human Stem Cell Cardiomyocytes Lack Phenotypic
Stabllity for the Prediction of Non-Pro-arrhythmic Drugs

Table 4. Pro-arrhythmia prediction: Adult human primary cardiomyocytes versus stem cell-derived cardiomyocytes

Pro-arrhythmia risk at 10-fold fETPC
AMABIOS CiPA CiPA CiPa CiPA CiPA CiPA CiPA CciPA CciPA CciPA CiPa CiPA CciPA CciPA CciPA
Adult human
Drug name Clinical TdP primary hiPSC-derived | hiPSC-derived | hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived | hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived | hiPSC-derived hiPSC-derived hiPSC-derived hiPSC-derived
risk ventricular cardiomyocytes |cardiomyocytes] cardiomyocytes | cardiomyocytes cardiomyocytes | cardiomyocytes | cardiomyocytes | cardiomyocy cardiomyacy cardiomyacy cardiomyocytes | cardiomyocytes | cardiomyocy cardiomyocy cardiomyocy
cardiomyocytes
(Ncardia, Site 1, |(Mcardia, Site 2, (Ncardia, Site 3, | (Ncardia, Site 4, | (Ncardia, Site 5, | (iCell2, Site 1, (iCell2, Site 2, (iCell2, Site 3, Licenz, site o, ecr (iCell2, Site 5, (iCell2, Site 6, (iCell2, Site 7, (iCell2, Site 8, (iCell2, Site 9, (iCell2, Site 10,
(Sarc short AC) AXN MEA, CLY AP, MEA, AXN MEA MCS MEA, AXM MEA, CLY AP, MCS MEA, MEA, Arrrmr:mia} MCS MEA, ECR MEA, AXM MEA, AXN MEA, AXN MEA, AMD MEA,
Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia) Arrhythmia)
Nguyen et al., Blinova et al., | Blinovaetal. | Blinova et al., Blinova et al. 2018 Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al., Blinova et al.,
2017 2018 2018 2018 " 2018 2018 2018 2018 2018 2018 2018 2018 2018 2018 2018
Diltiazem" Quiescence Quiescence
Loratadine®
Mexiletine’
Nifedipine*
Nitrendipine® Quiescence
Ranolazine’ Quiescence
Tamoxifen"
Verapamil® Quiescence Quiescence Quiescence Quiescence Quiescence Quiescence Quiescence
* CiPA-selected drug; Red: positive pro-arrhythmia risk;  Green: False negative non-pro-arrhythmia risk;  hiPSC: human induced pluripotent stem cell (hiPSC);  iCell2 hiPSC-derived cardiomyocytes from Cellular Dynamics; MEA: micro-electrode array;  AXN: Axion Biosystems; CLY: Clyde Biosciences; |

* Inability to demonstrate exposure response (High incidence of
Quiescence)

AnaBios
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ICH S7B IWG Recognizes the Value of Adult Human Primary
Cardiomyocytes for Pro-arrhythmia Assessment

ICH

harmonisation for better health

Final Concept Paper

ICH S7B and E14 Q&A
Endorsed by the ICH Assembly on 15 November 2018

ICH S7B recommends Follow-up Studies (Sec. 2.3.5) to inform the integrated risk assessment if a test
articles blocks the hKy11.1 IKr current (hERG) or prolongs the QT interval. These could include the
test article effects on additional ionic currents, and the use of in vitro and in vivo assays. Newer assays
and technologies such as in silico ventricular models, and|human primary land induced pluripotent
stem cell-derived cardiomyocytes, can provide insights into the relative proarrhythmic liability of test
articles. Guidance is needed on when and how these novel approaches play a role in determining the

proarrhythmic risk to inform clinical development.
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AnaBios

FDA Awards AnaBios Grant

Resources Blog Journalists Login SignUp GDPR Send a Release

c I S I 0 N News Products Contact Search Q

PR Newswire

News in Focus Business & Money Science & Tech Lifestyle & Health Policy & Public Interest People & Culture

FDA Awards AnaBios Grant to Further Develop
Preclinical Assay Using Human Primary
Cardiomyocytes

NEWS PROVIDED BY SHARE THIS ARTICLE

e 000000
Sep 17,2019, 08:00 ET

SAN DIEGO, Sept. 17, 2019 /PRNewswire/ -- The U.S. Food and Drug Administration (FDA) has named AnaBios the
recipient of a grant to further develop its unique drug discovery platform utilizing muscle cells from the human heart
(cardiomyocytes). Funds from the grant will be used to develop a preclinical biomarker to identify the pro-arrhythmia
risk of potential drugs based on contractility measurements in human adult primary cardiomyocytes. AnaBios'
cardiomyocyte research has yielded highly translational information about cellular properties and drug-induced

variations in cardiac function.

Early Human Insights
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Validating Clinical Relevance of Negative Inotropes

* Validated 33 clinical well characterized controls:

1) 27 multichannel blockers (mainly K*, Na* and Ca?* channels) as
positive controls

2) 6 selective hERG blockers as negative controls

AnaBios

Early Human Insights
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Verapamil Induces Negative Inotropic Effect

File Collect Export Operations Marks Traces Templates Windows Help

—
00 10 5 1 0 1 1) 0 0 6 5 8 S
A
F 1.85
1.80
"1
ol B 1754
N |
@ E ™
A
'
2 1.65
I
1.60
4 1 I ; :
lhd i 62 L
Display Zone Control i Video Options
@ video || Heioht [32<] i Gain  Offset
1025 1023
C PR | enghiuM)
[— Raw dat: | Length: 1.810 =
| : [
Max  1.813 é %

Lep Reset

[V Calculate | M 1673

‘ewm s10p | [EP0C pase | @ 1€ 2C 3C 40 5 C 6] ok P2l F3Fal|
3537.9s remain 3537.9s remain Start Trigger: Immediatel 5| Fe| F7| F8| F9|

Default

20



Sarcomere shortening
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Identification of Negative Inotropic Effects
and Determination of Exposure Responses

® Cisapride @ Clarithromycin
® Dofetilide @ Domperidone
® D,L-Sotalol
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Table 5. Sarcomere shortening effects for reference drugs measured in adult human primary cardiomyocytes

Drug name Top test concentration (uM) | Human myocyte effect | ICz (nM) | Ratio (ICz/fETPC)
Ajmaline 195 -ve motrope 2 31
Astemizole? 0.009 No effect =0.009 30
Azmilide? 21 -ve motrope 1.07 15
Bepridil* 0.96 -ve inotrope 0.7 22
Chlorpromazine® 1.04 -ve motrope 1.02 28
Cisapride? 0.26 -ve motrope 0.02 8
Clarithromycin® 120 -ve inotrope 16 13
Clozapine* 213 -ve motrope 15 21
D, L-Sotalol* 450 No effect =450 =30
Disopyramide? 21 -ve motrope 93 13
Dofetilide? 02 No effect =0.2 =100
Domperidone® 2 -ve motrope 02 10
Dropenidol® 0.48 -ve motrope 0.18 11
Erythromycin 51 No effect =51 =30
Flecainide 226 -ve motrope 11 2
Ibutilide® 3 -ve inotrope 2 20
Moxifloxacin 329 No effect =329 =30
Ondansetron® 112 -ve inotrope 14 34
Procainamide 1625 -ve motrope 2215 38
Quinidine? 100 -ve motrope 36 1
Sematilide 133 No effect =133 =30
Terodiline 433 -ve motrope 0.7 5
Vandetanib® 9 -ve inotrope 2.7 9
Diltiazem? 384 -ve motrope 1 8
Diphenhydramine 1.02 -ve inotrope 0.6 17
Loratadine? 0.0135 -ve motrope 0.0175 35
Mexiletine? 75 -ve motrope 09 04
Mibefradil 0.36 -ve inotrope 0.18 13
Nifedipine? 0.23 -ve motrope 0.04 5
Nitrendipine® 0.091 -ve inotrope 0.06 18
Ranolazine® 200 -ve motrope 17 9
Tamoxifen® 0.663 -ve inotrope 0.99 36
Verapamil® 10 -ve inotrope 0.04 2

ICsp; Concentration inducing 50% decrease in sarcomere shortening; Hill equation using SigmaPlot v13 was fitted to sarcomere shortening concentration-effect
curves, assuming drugs would eventually cause complete inhibition of the contractility when they decreased sarcomere shortening by 225%. 2 CiPA-selected

drug; fETPC, free effective therapeutic pl concentration.

Nguyen et al., 2017 FiP

Early Human Insights
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Inhibition of Kinase Activity to Control Tumor Growth
Can Lead to Cardiotoxicity

Dysregulation of
tyrosine kinases

Progression to
many cancers

Tyrosine Kinase
inhibitors (TKIs)
effective cancer
treatment

TKIs induce cardiotoxicity
heart failure
reduced left ventricular ejection fraction
myocardial infarction
arrhythmias

o
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Validating Clinical Relevance of Cancer Agents

« Validated 9 clinical well characterized controls :

1) 4 toxic TKIs (Sorafenib, Vandetanib, AZD7762, Imatinib)
2) 4 non-toxic TKls (Erlotinib, Dasatinib, Afatinib, Gefitinib)
3) One toxic anthracycline (Doxorubicin)

4) Each drug was tested at multiples of the Cmax

5) Each concentration was perfused for 5 mins

AnaBios

Early Human Insights
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Sorafenib Induces Functional Cardiotoxicity
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Afatinib Induces No Functional or Structural
Cardiotoxicity

0.3uM = 3-fold Cmax
1uM = 10-fold Cmax
3uM = 30-fold Cmax

25



Tyrosine Kinase Inhibitors Affect Adult Human
Primary Cardiomyocyte Contractility
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AZD7762 Heart Data Case study

AZD7762 Animal Heart Data AZD7762 Human Heart Data

No Preclinical to Clinical Translation Preclinical to Clinical Translation
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Low Inter- and Intra-Heart Variability
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Doxorubicin, Anthracycline Agent, Affects Adult
Human Primary Cardiomyocyte Contractility
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Safety Index and Expression of Doxorubicin
Pro-arrhythmia Risk
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Mechanism of Action Drug
Na'/K* pump inhibition Digoxin
Na'/K* pump inhibition Ouabain
Na*/Ca®" exchanger inhibition SEA-0400
Myosin activation Omecamtiv Mecarbil
Myosin activation EMD-57003
Ca” sensitization Levosimendan
Non-selective b-adrenoceptor activation Isoproterenol
Non-selective b-adrenoceptor activation Epinephrine
bl-adrenoceptor activation Dobutamine
PDE3 inhibition Milrinone
PDE inhibition IBMX
Ca”" channel activation Bay-K 8644
Adenylyl cyclase activation Forskolin
Adenylyl cyclase activation NKH-477
SERCA activation N106
RyR activation Caffeine

o
AnaBios
Early Human Insights

Positive Inotropy Assessment - Validation Set
Targets 12 Different Mechanisms of Action
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Isoproterenol Induces Positive Inotropic Effect
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ldentification of Positive Inotropic Effects

and Determination of Exposure Responses
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Differential Effects of Positive Inotropes
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AnaBios

Cluster Analysis Is Used To Fingerprint

Compounds With Inotropic Effects

Low test concentration

Epinephring 1M
Dobutamine 10uM
IBRX 1000uM
Quabain 100uM
Forskolin 1uM
NEH-4TT 100uM
CaCl2 300uM
Isoproterencl 0.0003uM
N106 0.01uM
EMD-57003 100uM
Milringne 2500uM
Digoxin S00uM

Basy-l( 4 0.01pM
EA-0400 1000M
Caffeine 10000uM
Levosimendan 130uM
Omecamtiv Mecarbil 20uM
Ryanadine 10pM
Thapsigargin 100uM
ecainide TS0uM
Mitrediping 3uh
Verapamil 10uM
Mexileting 250uM
Mibefradil 12uM
Diltiazem 130uM
Nifedipine TuM

3 test concentration

Epinaphrine 0.03uM
Dobutamine 1M
IBMX 30uM

Ouabain 10uM
Forskolin 0.03pM
MNEH-47T 10pM
CaCi2 3000uM
Isoproterenal 0.01uM
106 1M

EMD-57003 1uM
Milrinomne 35uM
Drigomwimn SuM

Bay-K 8544 0. 1pM
SEA-0400 3
Caffeine 1000uM
Lavosimandan 3. Sy
Omecamtiv Macarbil Zpbd
Ryanoding 1uM
Thapsigargin 10uM
Flecainide 7.53pM
Mitrendipine 0,030
Varapamil 1pM
Meociletine 25uM
Mibefradil 0.12pM
Diltiazirm 1. 28uM
Nifedspine 0.077pM

=)

da

Signad lag of % changs or incidence

Signed log of % change or incidence

b 2 test concentration

Epinephrine 0.01uM
Dobutamine 0.1uM
IBMX 10uM

Ouabain 1pM
Forskolin 0.01uM
MNEH-47T 1uM

CaCi2 1000pM
Isoproterenol 0U003uM
M106 0.1pM
EMD-57003 0.3uM
Milrinona 11.8uM
Digoxin 3uM

Bay-K 8644 0.03pM
SEA-0400 1M
Caffeine 100uM
Levosimendan 1.3uM
Omecamiiv Mecarbil 0.2uM
Ryanodine 0.1uM
Thapsigargin 1M
Flecainide 2.26pM
Nitrendipine 0.009uM
Verapamil 0.1uM
Mexdetine 2.50M
Mibefradil 0.036uM
Diltiazem 0. 38uM
Nifedipine 0.023uM

Top test concentration

Epinephrine 0. 1uM
Dobutamine 10pM
1BMX 100uM
Duabain 100pM
Forskolin 0. 1pM
MEH-4TT 30uM
CaCiZ 10000uM
Isoproterencl 0.03uM
W06 10uM
EMD-5T003 JuM
Milrinone 118pM
Digoxin 30uM

Bay-K 8644 0.3uM
EA-0400 10uM
Caffeine 10000uM
Levosimendan 13pM
Omecamtiv Mecarbil 20uh
Ryanodine 10pM
Thapsigargin 30uM
Flecainide 22 6uM
Mitrendi ping 0. 0S9pk
Verapamil 10uM
Mexiletine T5uM
Mibefradil 0,36pM
Diltiazem 3. 84pM
Nifedipine 0.23pM
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Signed log of % change or incidence

signed log of % change of incidence

Heatmap data generated from 4t
concentration data. Red and green colors
iindicate decrease and increase of >25% and
10% change, respectively. Black colors
iindicate no effect (<-25% < % change <
10%). Numbers in boxes indicate means %
change relative to vehicle.
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Contraction Failure and Pause-Dependent Arrhythmia
Compounds With Na* Channel Liability
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No Contraction Failure and Pause-Dependent Arrhythmia
Compounds With Ca?* Channel Liability
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Segregation of Ca?*-Dependent Mechanisms

Low test concentration 2nd test concentration

PC2 (30.0% explained var.)

PC2 (20.2% explained var.)
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2D PCA generated from top test
concentration data. Blue and red colors
indicate increase and decrease in Ca?t,
respectively. Ellipses show confidence
intervals of 0.75.
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Adult

Human Primary Cardiomyocyte Model
Integrated Into the CiPA Paradigm

Preclinical Clinical Development

Lead

Identification

lon Channel In Silico Computer Adu_lt Human | I
Screening Modelling Cardiomyocyte
Model | |
\ ] | Human Tissue- |
1 I based Cardiac I
- i Assessment
Prediction No risk I
of Pro-arrhythmic — I Clinical Evaluation
Risk | In Vivo regulatory I
Risk | CVS Assessment |
|
l |
Dial-out Undesired Dial-out | | _ _
ion Channel Activity Unanticipated Effect This new potential approach was presented
to the ICH S7B & E14 Discussion Group

AnaBios

Early Human Insights

Meeting (Charlotte, NC, November 13, 2018).
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Higher Throughput Technology for Adult Human
Primary Cardiomyocytes

» Simultaneous sarcomere shortening measurement from
multiple myocytes

» Automated acquisition & analysis

» Same drug exposure time for all cells (minimum of 5 cells)

» Screening capacity:10 to 40 compounds / per day

» Simultaneous contractility & pro-arrhythmia assessment

AnaBios 41
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A

AnaBios

MyoBLAZER ™ Proprietary Technology

10 nM

ISO

ROI 4

ROIS5

ROI 6

Early Human Insights

ROI 7
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Adult Human Primary Cardiomyocyte Model
Early Primary Cardiotoxicity Detection Tool

Lead

Identification

Adult Human Cardiomyocyte
Model: Integrated Evaluation
of ALL Human Cardiac
Targets

1Risk

Dial-out Undesired
lon Channel and Unanticipated Effects

AnaBios

Preclinical

No Risk

)

based Cardiac

Human Tissue-
Assessment

In Vivo Regulatory
CVS Assessment

Early Human Insights

Clinical Development

Clinical Evaluation
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Adult Human Primary Cardiomyocyte Model
Early Primary Cardiotoxicity Detection Tool

» Permit rigorous and integrated human cardiac drug discovery
at the preclinical stages

» Differentiate safe from cardiotoxic drugs

» Can enable mechanistic assessment

» Predictive of clinical outcomes

AnaBios

Early Human Insights
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AnaBios Ex-Vivo Adult Human Primary Platforms
Future Assays and Products

» Adult primary cardiomyocytes » Human lung slices
v' Cell preservation & storage v Normal
v' Cell shipment & distribution v' Diseased fibrotic
v Distribution of MyoBLAZER™

» Diseased human hearts » Human liver slices
LVH v" Normal
CAD / Ml v NASH
HF v Steatosis
Afib
Diabetic
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AnaBios - SPS 2019 Meeting
Booth 503 & Posters

* Poster 023: Predicting Cardiotoxicity of Cancer Tyrosine Kinase

Inhibitors with Adult Human Primary Cardiomyocytes
1. Tuesday, September 24, 15:15-15:45
2. Wednesday, September 25, 13:00-14:00

 Poster 098: Late Sustained Sodium Current in Adult Human

Primary Cardiomyocytes
1. Tuesday, September 24, 13:00-14:00
2. Wednesday, September 25, 15:15-15:45

AnaBios

Early Human Insights
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Thank You!

o
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