@) FRONTAGE

COMPREHENSIVE
GENOMIC SERVICES
SUPPORTING =
ONCOLOGY STUDIES _m -

FEBRUARY 2022 w



INTEGRATED DRUG DEVELOPMENT SERVICES

* InVitro ADME
Screening

 |n Vitro ADME
Development
Studies

* |In Vivo Services

* Metabolite
Syntheses and
Radiolabel/
Isotope Services

- QWBA

Safety and
Toxicology

IND Enabling
Studies

General Toxicology
Genetic Toxicology
Toxicokinetics

Safety
Pharmacology

DART
SEND
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Bioanalytical and

Genomics

Biologics (ADC,
Mab, Proteins,
Peptides)

Biomarker
Services (ADA,
Immunogenicity)

Genomics

Oligo, Gene and
Cell Therapy

Product
Development

Organic
Chemistry

Analytical
Services

Formulation
Development

CT™M
Manufacturing

GMP Commercial
Stability

Small Molecules
and Biologics

IND and ANDA

Early Stage
Clinical

Clinical Centers in
US and China

Phase |: SAD,
MAD, BA, BE,
hAME, Food
Effect, DDI

Biometrics, Data
Management,
Medical writing

®

Central Lab

Clinical Collection
Kits

Sample Tracking

Local Lab
Normalization

Biorepository
Logistics

Scientific
Operations

Clinical, PK/PD
COVID-19 Testing




OPERATIONS IN NORTH AMERICA & CHINA ®

North America China
Exton, PA (3) (HQ) Shanghai (4) (HQ)
Concord, OH Suzhou (4)
Vancouver, Canada Zhengzhou
Secaucus, NJ Wuhan
Monmouth Junction, NJ Yantai

Palo Alto, CA
Hayward, CA (2)
Deerfield Beach, FL
Chicago, IL
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QAU - GXP LABORATORY

* On-site independent Quality Assurance
Unit

* Quality standard: FDA/OECD GLPs and
related guidelines

* Electronic data handling complies with
FDA 21 CFR part 11

« SOP’s on-line in ZenQMS

» Periodic inspections from QAU, clients
and QA consulting firms

» Strict QC process (technical, QC
specialist, management and QA)

« Data qualified for regulatory submissions
« Systematic GLP/technical/SOP trainings
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GLP-COMPLIANT, CLIA CERTIFIED LABORATORY

« Supporting Both Pre-Clinical and
Clinical Development Programs

« Method
Development/Optimization/Transfer

« Method Validation
« Sample Analysis

NATIONAL RI‘IGIS'I'IS\' I\ (ll‘ll(\l CHEMISTRY
Teoy eeamined the gealilicatisns of

* Assays Supported in our CLIA-Certified,

and lavisg lounl thees satedacioey,
and othee sequirenents of this Regstry having deen flfifial

« GLP-Compliant Lab: CLSIGAL CHEMBT
- Biomarker Assays = -}
« PK/ADA/NADb
« Genome sequencing and genotyping
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A COMPREHENSIVE SET OF GENOMIC SERVICES
SUPPORTING DRUG DEVELOPMENT

® Sequence analysis of DNA and RNA
® Quantification of DNA and RNA

Oncology

» CtDNA or solid tumor DNA sequencing:
WGS, exome and gene panel e

 RNA/DNA sequencing panels for detection of
gene fusions, translocations, copy number
variation, SNPs, Indels, tumor mutational
burden, microsatellite instabilitye e

* Epigenomic analysis: DNA methylation and
chromatin modification e e

Pharmacogenomics

Mutations that alter protein sequences »
Structural variations (CNV, fusion, TL) ¢ e

Changes in gene expression level or
MRNA processinge e

Changes in small RNA profiles (miRNA)e
Solid and liquid biopsy mutation analysisee
Changes in the epigenome (mC) e e

Pharmacodynamics

Changes in target gene expression e

DNA sequence changes by gene editingee

Pharmacokinetics

MRNA therapeutics e

SiRNA therapeutics e

Viral vectors / DNA vaccinee
CRISPR/Cas9e

Safety

Biodistributione

Viral sheddinge

Other

Microbiome analysis s @
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FRONTAGE SAMPLE PROCESSING EQUIPMENT @

Automated Sample RNA/DNA Quantification
liquid handling Processing Extraction and QC
Biomek 4000 MP FastPrep-24 (KingFisher Flex ( Fragment -
Liquid Handler =% ( i o @ Analyzer 2
- e —— .

Bioanalyzer

® B —
— |

-~
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FRONTAGE GENOMICS EQUIPMENT

Next-Generation Scanners and

* Luminex
MAGPIX

* |lumina
MiniSeql

i Bs
-
|

. QX200

* QuantStudio 5

* QuantStudio

* lllumina 7Flex * BioTek
NextSeq ' Synergy ' v
RE 8- '\‘:‘@
o— * BioRad
Cl » Axon Genepix
* lllumina q : 4000B
NextSeq 2000 . Microarray
Scanner

- ® e

, * Fluidigm
* 10x Chromium Bi
Controller

* Nanosight
NS300
(exosome and

@ nanoparticle

sizing)

Exton, PA
Deerfield, FL

* Beckman » Quanterix Simoa * ImmunoSpot
Coulter Navios S6UA
EX

* BD FacsCeIesta

* Beckman
Coulter Cytoflex
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COMPREHENSIVE ASSAY PLATFORMS

Discovery; Pre-Clinical and Clinical Studies; patient diagnostic testing

v

v v
\ Genomic DNA extraction/QC

T

ctDNA extraction/QC RNA extraction/QC

A .?‘:Em" Cell culture, lavage fluid, processed tissue

! ! !

l v
ELISA; MSD
- WGS/WES | Target capture Quantification
Quantification ¥ , bv NGS d NGS -
with ! __-! ;\ e y an and genotyping
PCRorddPCR B = = with
9 GRS L it gPCR or ddPCR
| = K. \ . 3 | : v

l { ’ RNA-seq
Genotyping with li v =
gPCR or ddPCR ' [ |- & | ||

= Target capture v 1 | _ | |
and NGS REp— -
» anntlflctatu_)n Surface and intracellular MMunospot
= . gerjtcr)] P « Immunophenotyping Assays
: l 'l B \ a l quRV(\)nr ddPCR M  Cellular activation
Genotyping by PCR and ‘ .

Sanger sequencing

= |

Genotyping by L
amplicon sequencing =
with NGS

Target capture

» Rare cell populations
and RNA-seq

* Receptor Occupancy

k - .
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PHARMACOGENOMICS: TAQMAN AND HRM ASSAYS

# of target genes 10s 100s 1000s All genes
Known variants? No Yes No No No No
qPCR e s T
SNP analysis using Tagman assays = ® . ® SNP analysis using HRM s
*  Two Tagman probes with two differentdyes “ = »  High resolution melting analysis - f
are used in the same gPCR reaction woe & wan @, s o After PCR, temperature is raised to g s 5
o Probe 1 (Fam) matches Wt sequence '*r——r TIT‘TO TS, 4 _Ljf;c denature dsDNA ..
o Probe 2 (Vic) matches Mut sequence _ R o Fluorescent dye binds dsDNA o
+  Wt/Wt: Fam only R o > S o PCR products from different alleles N, e
*  Mut/Mut: Vic only A TT® ., T 0 denature at different temperatures
«  Wt/Mut: Fam + Vic w—— e +  Wt/Wtvs. Mut/Mut: two distinct melting curves
*  Wt/Mut: a combination of the two melting curves
, | (REIBEREPS et s e
et SREP=9-E0
_— ZBEP B ES

oo Qoo @
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PHARMACOGENOMICS: AMPLICON SEQUENCING

# of target genes 10s 100s 1000s All genes

Known variants? Yes Yes No No No No

Amplicon sequencing: NGS sequencing of PCR products Microbiome Analysis using Metagenomics

LR

Analysis of gene editing results 16s rDNA sequencing = AN S
« Gene editing by CRISPR/Cas or ZnF « The 16s rRNA gene contains ——
results in highly heterogenous hypervariable regions (HVR) flanked by p—
sequence and structural changes at the highly conserved regions oo T Nty
target site « Conserved regions allow PCR > bis
« Editing efficiency can be highly variable amplification s o
« HVRs provide diversity information A

DNA Extraction 1st PCR 2" PCR
from Edited Cells (PCR Out) (PCR In)

34 PCR

(barcode
PCR)

Y

Editing results: SNPs, indels, etc.
Editing efficiency: % of target cells edited

Sample Types
Stool/Feces
Tissue Biopsies
Cells

Saliva

Bronchial Lavage
Sputum

Buccal Swabs
Oral Biofilms

Soil and Plants
Food Items

A.
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PHARMACOGENOMICS: HIGH-THROUGHPUT TAQMAN ASSAY

# of target genes 1s 100s 1000s All genes

Known variants? Yes No No No No No

High throughput gPCR using
customized plates

Ll o [ 1o lo L7 oo a2 [aa e s Luo | 7] sn [ a0 [0 [ oa [0 [ 2a)
A 1 5 6 7 8 9 10 11 1 1 2 7 8 9 10 11 12

B 2 3 4 2 3 4 5 6
* Preloaded PCR plates with duplex Tagman assays Bl::: ¢« 56789 w0m2 1 23 45 6 78 9 0uuw
o nghly customizable 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
- Suited for the analysis of a moderate number of e B e e A e e e e e e e
known SNPs 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
° Eg 12 SNPs on one plate; each represented 32 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
times in a 384-well p|ate 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
- 1.2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
1.2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
n 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
n 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
n 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
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PHARMACOGENOMICS: TARGET CAPTURE AND NGS ®

# of target genes
Known variants? Yes Yes

Target capture and NGS
Deep sequencing of a gene panel

Selectively deep sequencing of a subset of genes or loci
Flexible target selection and sequencing depth

« Customize panels to meet diverse needs

« Commercially available panels

DME profiling panels
Oncogene panels

« Tumor biopsy: tumor genomic DNA
« Liquid biopsy: ctDNA sequencing

DNA Extraction Genomic Target Target NGS
from Edited Cells Library Capture Enrichment Sequencing

© February 2022 Frontage Laboratories. All Rights Reserved

1000s All genes
No No
| =
Genomic DNA s
* llumina Sequencing
——— Fragmentation . E
== S
s " —_ ——
agmentation -
y——— — = —— = el =
DK ZE— Adapter
Ligation Capture
Wash
- — Elute
- —
. —
B. di
—==_
[] Pooling
e —r
E— |
- — F
_ T
. P i T —
F .

Biotinylated probes

Anneal to capture probes




PHARMACOGENOMICS: WHOLE-EXOME SEQUENCING AND
WHOLE GENOME SEQUENCING

# of target genes 1s 10s 100s 1000s All genes
Known variants? Yes No Yes No No No v

Whole Exome Whole Genome
Sequencing Sequencing

Whole Exome Sequencing (WES)

Genomic DNA Library Target Sequencing Sequencing

Input Preparation Enrichment & Analysis Data

» Capture and sequence all annotated exons

i n the g enome Reads from Sequencer ]———I 29.5M - 62.3M _Reads, 150 Bases per Read |
Reads trimmed using Trimommatic to remove low quality bases and attached
b ROChe panel ~43Mb adapter sequences

70.4% - 84.8% Reads on

* [llumina Nextera;: 37Mb | Tarlget

[ On-Target Reads

Trimmed Reads 29.4M — 62.3M Reads,116 -136 Bases per Re@

i

Reads aligned to the HG38 reference genome using Hisat2

BAM Files Aligned Reads

Calculate On-Target reads using GATK

|

28.2M — 59.4M Reads

DNA Extraction
from Edited Cells

Genomic
Library

Exome
Capture

Exome

Sequencing
Enrichment

& Analysis

Remove Duplicates using Samtools

i

Reads with Duplicates Removed 24.AM — 51.9M Reads

\l/ Re-calculate quality tables using GATK

Reads with Re-Calculated Quality
Tables

1

Calculate coverage using Bedtools 24.4M — 51.9M Reads

\l/ Perform variant calling using GATK haplotype caller

VCEF Files Found Variants

| Mean Coverage Depth of Targets |
ranged from 38X to 101X

[ Target Coverage

22,300-28,656 Variants |

i

[[22,168-28,558 SNP Variants || 85-158 Indel Variants ]

[ IVA Variant Filtering

-
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PHARMACOGENOMICS: BIOINFORMATIC ANALYSIS FOR
VARIANT IDENTIFICATION

Is it real a variant or caused by an error in sequencing or post processing?
How common is this variant among patients with similar diseases and in the world at large in general?
How might it affect the patient?

23,304 - 27,899 variants —{ Initial VCF file W‘ 11,377 - 13,069 genes
Remove variants with low depth, small fraction of the depth, low Table I. Number of variants after each filtering step
quality Cancer type CoIorectzﬂ CoIorectzﬂ CoIorectzﬂ Colorectzﬂ CoIorectzﬂ Breast Breast| Breast Control Control
17,668 - 20,478 variants—[ Confidence filter } 10,361 - 10,887 genes subject] 20568] 20567 20569 20574 20577} 20576 20575 20573| control male] control female]
initial 25,791 23,304 25,052 23,960 23,384 26,229 27,899 PERIEY) 32,364 32,321
Confidence Filter] 20,478 17,990 18,598 18,395 18,160 18,402 17,668 18,486 24,988] 15,076
: - ) Common Variantg| 2,776 1,711 1,868 1,757 1,664 1,671 1,554 1,718 1,864 465
1,554 - 2,776 variants —‘ Common Variants | 1,477 - 2,199 genes Predicted Deleterious 1,959 1,099 1,234 1,117 1,069 1,063 1,007 1,093 1,170 310)

\L . . . Predicted Deleterious| 130 92 91 113 105 78 101 98 96 2]
Remove any variant that are not slightly pathogenic GeneticAnalysia 19 14 10 15 15 16 " 12 o

1007 - 1,959 variants Predicted 1,014 -1,632 genes Cancer Driven Variants| 9 10 7 9 14 10 27 6 0

Remove variants which are found in a high percent of the population
as defined by databases such as the 1000 genome project

Deleterious _ ) " Biological Context] 7 9 7 9 13 8 12 3 0
1 Keep only variants that are pathogenic or found within databases of

variants known in disease
) A ‘[ DF;rIz(tj;iths 88 -134 genes Table Il. Number of genes after each filtering step
_ . Cancer type CoIorectzﬂ CoIorectzﬂ CoIorectzﬂ Colorectzﬂ CoIorectzﬂ Breast Breast Breast Control Control

\|/ Remove variants found in both the NAT and Tumor subject 20568| 20567 20569 20574 20577 20576 20575 20573| control male| control female|

10 - 41 variants Genetic Analysis ) 11 - 52 genes ' |n'|t|a| 12,232 11,423 12,028 11,676 11,377 12,327, 13,069 11,462 13,974 13,987
J Confidence Filter 10,887 10,523 10,709 10,640 10,483 10,537 10,361 10,593 12,733 9,471

\L Keep only variants known to be associated cancer Common Variants| 2,199 1,654 1,779 1,685 1,584 1,593 1,477 1,625 1,557 289

Cancer Driven ) Predicted Deleterious 1,632 1,123 1,242 1,149 1,078 1,071 1,014 1,094 988 203]

6 - 17 variants VARG J 7 - 33 genes Predicted Deleterious 134 104 109 123 120 88| 116 127 102 25]
Keep only variants associated with colorectal or breast cancer as Genetic Analysis 21 15 11 15 19 17 52 17, 0 0f

\L appropriate for subject tumor type Cancer Driven Variants| El 11 7 9 17| 11 33 7] 0 0]

; ) ) Biological Context 7 10 Z 9 16 7 15 0 0
3 - 13 variants —[ Biological Context } 3 -16 genes .
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PHARMACOGENOMICS: BIOINFORMATIC ANALYSIS FOR
VARIANT IDENTIFICATION

cer-driven varia

Cancer type Age Cancer Stage Histologic Tumor Type #Cai;;?;n[t)gven

Control 1 None Male N/A N/A N/A 0
Control 2 None Female N/A N/A N/A 0
20568 Colorectal Male 78 11 Adenocarcinoma 7
20567 Colorectal Female 54 1] Adenocarcinoma 10
20569 Colorectal Male 60 1] Adenocarcinoma 7
20576 Breast Female 61 ][e Invasive ductal carcinoma 7
20575 Breast Female 43 B Invasive carcinoma of no special type (NST) 15
20574 Colorectal Male 54 1] Adenocarcinoma 9
20577 Colorectal Male 61 1] Adenocarcinoma 16
20573 Breast Female 71 lc Invasive carcinoma of no special type (NST) 3

4 Subject: 20569 4 Subject: 20577
Ihis sampls was koo fram 2 B0 yoar gk saunddan make with sage 1l cokarecty Ihis sample was ken fram 2 51 yoar 2kl Saundsan make with sge 1l cokarect
4 Subject: 20568 cancer that had ne dstart metestasis, Secuancng of e excma DNA ravealed 25,082 cancer that had ne dstart metestasis, Secuencng of e excma DNA ravealed 235,304
Ihs samplz was ke fram 2 JB yoar 2id causagan make wi warsals e hear aamgns VACSAIED T8 LMo SAImpia
carcer thad hac metastesizad to Ihc cppoan. Scguencing of the ¢ Tha VA anstysis danfifed 7 known Cancer Dnver Vadants thal weme oner Subject: 20575 e Tha f::'.': :n:ls;;as r::}rlifoj thnu;f.'r:‘:";::::r Drven \':ﬁn:nl:r:h:a: v.»:r:;‘;:zrl in
25,78 varants 0 e lumar samgs. hunar but not 1 NAT sample. Amang the 7 varents, p.R1IEAYW ana p RIS = e v wa lumar but net the sampka.  In gly. era such wertant (p.ES ) wRR
Tha VA anabsis .*..“‘,{e.j 8 known Cancer Drven Vanants t ABCCS gena /rm naen o h't': assocdated wih lnnamvrm:fry now nlmxg carcc:r‘-ul‘an:cp'ro c|ﬂ:::;cr::;xﬂbﬁmegr;;:;ﬁ:?::; :::_’ '::s,:c inerzfee n the PIKICA gera ‘Aﬂc"! 15 oo of 1he dj?:{or genes in '::aomdnl'r‘:uncr.r (Mal et
humar bl not tha NAT sarnka, and fram these vanant 201 BEA 1o e, reeaad 27,690 vadants in e Jumor sample = . “Tha pEAS2K varent has boan raporiad tn patiers with small kownl carcinamas
gana Nas baan shown o he assacabed whn colomrial cancer (G The 2 3
Cance me Atas Natwork, 2

A analy=is denlified 27 known Carcer Drven Variants that vers
tha fumrar B aak s NAT sampla. Craovardant p MEZ5Y wies idartifiad In tha F,
0 Subject: 20576 ch balngs ta e Fanconl anamia complamercalion group [FANG) ge @ Subject: 20573
THis zampla ‘wss 1Rkar ram & F1 YRAr ald cslcsslan lemas win 22age 1 cral memhcers at m' I‘-A.\NC gerGS are Tan 10 t;e 255 ’!-‘Ak:l e Thia zampk 'wha 1akar fram 8 71 YEAL ald chucsslan fea s whn 2aga G breest
3 Subject: 20567 carcer that hao nn dstart metestesls. Sequancng of Ma axoma DNA ravaakl prestspnsiony (Prichivd Ot 2UIE) HSNG Bitsst Lnacr\Saihnr et i 20V cRncRr that hae nn dsIArt matestesis. Sacuancng of Pa /eoma DNA ravaakd 23432
warnds In he umar sample. The IVA analyds identAee B anaan Cancer Drvan Vadars

THS SAMEA wWaa 1akan *om 8 52 4 SRR AN TRM R W warams nihe mar sampice.
L ' A 34 yBGL old < ) w that wers present In the fumor ot nal the NAT sampla.

carcar that hao nn dstart mateshesls. Secuancng of 7a oo [ Ihe VA anatysis denitiod 10 known Carcer Urven Vadants that ware p o Subject: 20574
wariants N ihe mar sampie. the tumee bt nat the RAL samplz. Dne such varant (pAT441] resides 0 th This zampla 'wa taken ram & 54 yase ok] csucaslen mak wiih 26ag8 1l

Iha v analysis identfice 10 known Sarcer Onven Varams carcer azzociated gane COKNZA and f has been pravously rported inoa L cRncRe 1At hao no alsiant metasiass. Saquendng tha humar DNA with the Re
the tamer dut net the NAT samac, and two such vanands In the AC ) familkal besast cancer (Jalkh et 31 2077). Ircerestingly, varart oA g, revaaked 23,560 vadants In tha fumer sampln.
ad p.Q311R) have ozen b“"n 1r a paverd manfesting aderocan oL i petlgis-sditchinheriak; of: dsveloping: calcraety The IVA snalysis denifed 3 known Cancer Onver Vadanks that wers an
large intestine 55 Furhzmare. tac addic : - bumar dut pat the NAT samplc. Amang the & varamis, 1171V In the NE
FRER? (p.P4801 ) st FFOARTS IPK3TY) wmapectivaly. AN ARGOCIATAT WIM DYRRST 390 2 Lynch ,”. \diome which & 990 knpown &8 heedtary non-poly
CRRCHE [Aoral! e al. 2 ata e al. 20
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QUANTIFICATION OF DNA BY QPCR AND DDPCR @

gPCR quantification of PAAV2-HRGFP in human genomic DNA

St bt 33 5 G = | tewtinninn i s m o1 = ] |

. : " Copies/'ul Log (DNACT Value CT Value
et ice Pt Anpixdne Pt N y
- 285E+07 739794 13,3631
i s 6250000 679588 15.6817 i
T e E S B Consistency between gPCR and
= = - = g 390625 5.50176 19.5394 * -
frnnnnone |l aannneine 97656.3 4.9897 213869 e ddPCR reSUItS
ey — T® i amie 233081 2 2 O i <
a " " / ‘. 6103.8 378588 25.315% C o v ,..,,“;: R - " Linear REETESSIO!‘I ddPCR vs Q-PCR
At tice Pl ..&Auwnm X l{:qg 3 133‘: —'0‘:408 3
j ,’ ’ 381.5 2.58146 29.3202 1 Ampiificatio Efidlency « 103.5%
s / : 954 19794  30.8899 5 T b
T . 238 137734 33,0302 3 N\
OB e - . ” 6.0 077528 35.2121 = AN
w e Qe Log (Copy #/ul) ':C; \\\‘\
E " +10.32°% \\
=_._ RY = 0,9982 \‘\\
. . . . 2
ddPCR quantification of PAAV2-HRGFP in human genomic DNA g
\
P A
Linear Regression of AAV-GFP ddPCR Assay % \‘\
o a——— ot s ; =
o 1 —— g """" . g N
[ o em o= B e R = /,f/ \'
> . 2 30 L
i A i - . — £ S 05
- S » 3 Q-PCR CT Value
”I _ - 5
i - E y
i':: f = '//
T - g > o
o ¢ 2 S ke
- -1 P
‘. v | N ¥
B =T P T T Log [dGPCR resulted Copy #/ul)
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QUANTIFICATION OF RNA BY RT-QPCR AND RT-DDPCR

RT-gPCR analysis of the expression levels of 6 human genes

40.00 40.00 40.00
y =-3.0447x +36.455 y=-3.1103x +37.722 y =-3.0833x +36.375
3500 @ oo R2=09995  ~ 3500 f- O R? = 0.9996 3500 f oo R2= 09999 |
30,00 g 3000 f e 30,00 f- o
2500 o G 2500 o g 2500 - @
[
o R e S 2000 | g L R s SIS SR WU S S, R
(&) [ [}
T3 L T S s T 1| T S e S T L B o T SR S . W S
L e S e i S 10.00 - m b L i SR
so0 (GEMEt oo 500 GeM€2 . 500 §--Gemed ]
0.00 \ \ \ \ \ \ \ \ 0.00 ‘ ‘ ‘ ‘ ‘ : : : 0.00
00 10 20 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90
log (10) copies per gPCR well log (10) copies per gPCR well log (10) copies per gPCR well
40.00 40.00 | 40.00
| S R R e y=-3.0738x+37.987 le i &+ iy y =-3.0765x +37.387 3500 4O y =-3.1207x +38.264
35.00 R2= 0.9998 35.00 R?=0.9996 : R?=0.9985
30,00 - e 30.00 ---mmc o Tl 30,00 oo e
G 28,00 oo g G200 oo G200 { e T
()
g B T T M s S L R S S e L e e T ot I S
) o o
3 LT I B s R et SIS LS SR SR LT e S S e e N e T IR s S S
10.00 - 10,00 - 10.00 -
500 Gened . . i.._] 5.00 | Gen,e,s ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5.00 - Geqe,s ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0.00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0.00 \ \ \ \ \ \ \ \ 0.00 ‘ ‘ ‘ ‘ ‘ ‘
00 10 20 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90 00 10 20 30 40 50 60 70 80 90
log (10) copies per gPCR well log (10) copies per gPCR well log (10) copies per gPCR well

Linear dynamic range: 10,000,000X Limit of detection: Typically 10 copies of cDNA per gPCR well
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QUANTIFICATION OF SMALL RNA (MIRNA) BY RT-QPCR

Quantitative Recovery of Endogenous and Spiked-in MicroRNA
Mass of both exogenous and endogenous microRNAs in the purified RNA was linear to the volume of serum used.

A. Recovery of Spiked-in MicroRNA R2 = 0.9666 B. Recovery of Endogenous MicroRNA
0.08 0.09

5 N~

gl 0.07 . o 0.08 P

= = .07

£ 0.06 L = 0.0 PS

E: S 0.05 s XS 006 ® miR-150

Yo T R R P T >0 0.05

£ g 0.04 3 go o P ® miR-451

s 5 T £ 0.04 et

22003 38 R RO ® ... L iR-

® . O+ 0.03 ® . e inear (MiR

£ o002 T o g 150)

=] Lot =] 0.02 St

% 0.01 ' e % Q. L

@ @ 001 o .0

0.00 0.00 [
0.0 1'0. 2.0 _ _3'0 _ 4.0 50 6.0 7.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0
Cel-miR-257 spiked in Trizol lysate (fmoles) Source serum volume equivalent (ul) of purified RNA in RT reaction

Relative quantity for panel A is based on 2*(Ct.,, - Relative quantity for panel B is based on 2\(Ct;sgye ~Ctsampie)» Where
Cteample): Where Ct.,, and Ctg,n e represent the mean Ct Clissue @nd Ctg,mpie represent the mean Ct value of a positive control
value of a positive control RNA added directly to the RT tissue RNA pool and of the spike in the extracted RNA sample,
reaction and for the spike in the extracted RNA sample, respectively.
respectively.
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TRANSCRIPTOME ANALYSIS BY RNA-SEQ

From Extraction To Analysis Report Through Numerous QC Checkpoints

Optimized sample preparation - Efficient workflows
protocols for limiting amounts established for each service
of RNA, DNA, protein, and to ensure rapid turnarounds
degraded starting materials _
(FFPE) All GLP/ GCLP _equment
undergoes continuous
Parsimonious consumption of validation, calibration and
samples and derivatives at maintenance schedule

each processing point

Customizable data
analysis services,
tailored to experimental
objectives

Post project support
available with
preparation of materials
for regulatory submission
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MIRNA PROFILING BY MIRNA-SEQ

Isolation and sequencing of miRNAs from serum

) Mature.mi .
Mature.miRNA.Name u '.RNA 100ul RepA 200ul RepA 400ul RepA 800ul RepA 100ul RepB 200ul RepB 400ul RepB 800ul RepB Ave.RPM
100 ul —| 100 ul —| 200 ul —| 200 ul —| 400 ul —| 400 ul —| 800 ul —| 800 ul - Accession
RepA | RepB  RepA | RepB | RepA | RepB | RepA | RepB | nhsamir-486-5p MIMATO002177 162414 204893 370729  34690.6  18077.8 302827 270282 316486 |W26040AN
Input Reads 3746 | 3536 | 3778 | 3320 | 2044 | 3258 | 3339 | 2059 | hsa-miR-320a MIMATO000510  12851.9 146803  24999.0 169451 137847 214859  12751.0 293745 | 18359.0
hsa-miR-423-5p MIMATO004748  9582.1 9428.6 16266.7 73235 155738 183515 42135 13356.1 | 11762.0
Pass Quality Filter Reads 36.13 | 34.09 | 36.45 | 32.06 | 19.76 | 31.40 | 32.29 | 19.89 | hsa-miR-92a-3p MIMATO000092  6416.4 6076.9 8172.7 71515 5204.2 8781.5 9201.1 3716.0 6840.1
Tooueh . . hsa-miR-22-3p MIMATO000077 ~ 4914.6 4700.1 7487.8 8324.3 9437.1 6967.1 5108.6 6934.2 6734.2
co-short(<17bp)Reads | 7.39 | 594 | 601 | 569 | 346 | 7.43 | 7.51 | 399 | op e 7a5p MIMAT0000062  5397.3 5557.4 8738.1 33748 5782.0 8703.1 4570.7 32025 5665.7
3-Adapter Only Reads 000 | 000 | 000 | 000 | 000 | 001 | o001 | ooo | hsa-miR-122-5p MIMATO000421  3192.4 3268.8 5277.6 2717.9 5392.7 5438.7 1740.8 3457.9 3810.9
hsa-let-7b-5p MIVMATO000063  2444.4 2686.3 3568.7 1327.4 4172.7 4055.8 12216 1837.2 2664.3
5'-Adapter ContainingReads | 4.13 | 471 | 441 | 462 | 254 | 318 | 317 | 213 | hsa-miR-320b MIMATO005792  1926.6 2300.9 3092.1 2517.0 27316 2888.0 1887.7 3743.3 2635.9
hsa-let-7f-5p MIMATO000067  2120.9 20215 4401.2 1810.7 2217.1 3130.8 2133.0 1749.4 2448.1
Non-Adapter Reads 012 | 034 | 014 | 017 | 009 | 024 | 010 | 0.09 _
hsa-miR-10b-5p MIMATO000254  2624.8 1559.8 3276.7 1826.9 2003.1 3178.1 1870.6 1368.8 22136
N reads 001 | 001 | 001 | 001 | 001 | 001 | 001 | 001 | hsa-miR-451a MIMATO001631  1700.9 1202.6 14453 1721.2 2958.1 2382.7 1482.1 1317.8 1776.4
hsa-let-7d-3p MIMAT0004484  1440.5 1598.6 2606.2 13182 2015.3 2043.1 1198.7 821.0 1742.7
Reads after Trimming 24.46 | 23.08 | 25.88 | 21.58 | 13.66 | 20.54 | 21.49 | 13.68 | phsa-miR-148a-3p MIMAT0000243  1006.3 1409.6 2576.9 1449.1 2214.1 2840.7 740.6 1374.0 1701.4
Reads Count Pass Filter (55)| 2348 | 2213 | 2497 | 2096 | 1339 | 19.96 | 2110 | 1344 | NsamiR-10a5p MIMATO000253  1925.6 1074.9 2427.0 1502.5 1774.0 2398.1 1399.2 845.5 1668.3
hsa-miR-26a-5p MIMATO000082 ~ 1608.1 755.1 884.6 1061.0 980.8 1350.6 1584.0 865.0 1136.2
Genome and mMRNA hsa-let-7g-5p MIMAT0000414 767.1 534.2 1236.0 764.6 729.0 654.9 946.4 735.1 795.9 Averag e
hsa-let-7i-5p MIMATO000415 6121 496.3 963.6 804.1 894.0 651.4 795.3 573.9 7238 RPM
hsa-miR-24-3p MIMATO000080  521.7 412.3 361.9 474.8 632.6 4117 578.2 493.7 485.8
R0 Q3L 022 032 025 020 040 020 013 | o miR-99b-5p MIMATO000689 4405 2533 636.9 550.7 514.6 575.4 3927 2716 455.6 W > 25000
A 208 | 205 | 226 | 221 | 122 | 195 | 146 | 091 MRCCRLAREE MIMATO000081  413.0 393.0 458.4 421.9 512.7 366.0 532.0 338.8 4295
SNORNA 0.01 | 0.01 0.01 0.01 | 0.01 hsa-miR-378a-3p MIMAT0000732 2525 212.9 544.1 559.7 518.6 389.6 349.6 383.7 401.3
Vature MicroRNA 114 | 136 | 150 | 208 | 186 | 160 | 220 | 10, M MIMATO000728  417.3 2945 4124 5245 3935 4925 3125 361.6 401.1
e ; ; ; : ; ; ; ; hsa-miR-320c MIMAT0005793 5188 3935 279.6 189.4 618.0 478.4 300.2 4186 399.6
Pri-miRNA 1.17 1.38 1.53 2.29 1.91 1.73 2.23 1.63 hsa-miR-30d-5p MIMAT0000245 242.5 275.9 452.8 397.7 406.5 275.4 506.2 416.4 3717
hsa-let-7c-5p MIMATO000064  459.4 398.9 394.8 170.8 4231 667.0 282.0 168.2 3705
DIRNA 0ol | 00l 00l 00l 00l 002 | 00l 000 | hsa-miR-192-5p MIMAT0000222 297.3 210.7 274.9 408.2 723.0 296.5 289.6 215.5 339.5
) hsa-miR-151a-3p MIMAT0000757 39.0 185.3 412.6 318.7 322.6 305.8 116.6 847.3 3185
Ensembl cDNA - release 80 .
hsa-miR-185-5p MIMAT0000455 248.0 175.2 416.2 321.3 141.8 296.7 365.2 482.9 305.9 < 300

ratories. All Rights Reserved



CTDNA METHYLATION ANALYSIS BY TARGET CAPTURE AND
BISULFITE SEQUENCING

ctDNA extraction from plasma and QC

P CK7908822 CK7908823 " CK7908824
[FUl4 1 [FU] [FU] |
| N | g |
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| s L —— | 4 L
g . — 0 4 N SRS o, T 0- Q—Jf [ (e
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Bisulfite library preparation Sequencing and data analysis
CH, CH; . et 35 Sk, ‘
. 5 ccggiatgtttaaacget 37 s b ., Most regions were hypomethylated in PDAC vs. normal samples.
genomic fragment 3’ ggccgtacaaatttgcga 5° } * 2
ceauence afer 5’ TTGGCATGTTTAAACGTT 3’ .;.' ; L) The outer Circos visualization shows the difference in % methylated
e 37 GOTIGTATAMTTTGTGA 57 o W R * CpGs between PDAC and Normal patients for each 1 Mbase tile in the
e S * - 4 o . o
c-to-T read conversion - e £ = genome. The blue and red bars indicate regions with higher and lower %
5 mGTA*TGmAAATm 3 <o :E' % s methylgtion in PDAC vs. I\_lormal,_res_pectively. Regic_)ns With FDR <0.1
3' GGTTGTATAAATTTGTGA 5’ *e tf = are indicated by *. The gridlines indicate a methylation difference of 5%.
< : 5
align to bisulfite 5 s “ ‘_“\_&3"" < . .
»\  converted genomes . / & The inner scatter plots show the average humber of methylated CpGs in
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METHOD VALIDATION FOR GENOMICS STUDIES

 FDA recognizes that “the new sequencing technologies used in genomic testing
can examine millions of DNA variants at a time, and thus warrant a flexible
approach to oversight that is adapted to the novel and evolving nature of

these tests”.

« We develop NGS method validation plans with the following considerations:
o Elements to be included in validation: Guidance from FDA and other regulatory agencies
o “Gold standard”: Validation procedures in FDA-approved assays, peer-reviewed publications
and industry best practices

o Specific parameters to be validated and thresholds to be met: Defined in consultation with
sponsors to meet indications for use and project-specific needs
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