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Precision Medicine / Personalized Medicine

- To enable a new era of
) *% HEBEBENEBIR - medicine through research,

s - y xaﬂkﬂ:nu;ﬁﬁg;ﬁ technology, and policies that

’
/ [T launching a new Precision empower patients,
Medicine Initiative to bring us closer

j" to curing diseases like cancer and researchers, and providers to
diabetes — and to give all of us
access to the personalized informa- work together toward

tion we need to keep ourselves and
our families healthier.

B

development of individualized

care.
President Obama, January 30, 2015



Precision medicine: right drug, right patient,

right time and dose

i & 9
Cancer patients with @ o ™ ‘
€.0. colon cancer @

Therapy

Effect No effect Adverse effects

Cancer patients with
e.g. colon cancer

Blood, DNA, urine and tissue analysis

§= S
ig | & =49 Biomarker diagnostics

it i 1

@ Therapy

e

Effect




Preventive/Precision Medicine In UCL History

¢ 2005

5HTT genotyping
PCR

S8 SL LL SXL LXL
L] L
— L —
——— ——— L

Apo E genotyping
PCR-RFLP

Roche LC480 Real-time PCR  rewceurrecom

¢ 2012-2016
NGS & ARRAY

Roche 454 ; DNA ARRAY

Cancer Susceptibility

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

EEEEEEEEEEEE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

NNNNNNNNNNNN
NNNNNNNN

oooooooooooo
No Aneuploidy

oooooooooooo
AAAAAAAAAA

SNP Genetic Risk Assessment of

Metabolic and Degenerative Diseases Susceptibility

2017-Future

NGS

lon S5 System : NIPT,

Cancer Pathology Report,

® (Liquid biopsy : cfDNA;ctDNA)
(KRAS, EGFR, etc.)

NanoString : Prosigna

Individualized risk assessment of
[/ J et Fanma A
2 | & L

nion Clinical Laboratory

Breast cancer



Non-invasive Prenatal Testing
il

Down syndrome

\C Kk

O— | \? ‘1‘ 1|‘ ii‘ ‘!I‘
W {

L]

Wou oty
@ Karyotype

Whole blood sample

Plasma DNA
5% Fetus DNA
95% Mother DNA

IENGS® 34 570%

AL

EERUAG A ATER

JE ECE (Trisomy 21)

B EEE K E(Trisomy 18)
= P& EC fE (Trisomy 13)
Chr X

Microdeletion

Bioinformatics / NIPT data analysis

Chr21
Wild type sample

/ \

\L J/

Trisomy21 sample

e 3




« JE=RAMEERRR ARG iR (NIPT) (G XA - (NGS)
{EHAY70% > FNGSHH i PVERRIE A -
EARREATH 2017 N - FRtaTe St ik

- HEREE M

A7 -

[ Whole blood ]

NIPTEFH Ry - BG5S EZmae N iR i A DNA Z R4S
FEMR T > FEHAEHEAG T WE’JH‘*EEDNA Ll —1X,

1 4 B TE P R B A BE B S3 Ar Ayt H A 5 o

FEORE R R -

[ Plasma DNA ]
(- ‘L R
DNA library Construction

Total time: 3hr

( NGS A ( ata analysi h
Total time: 30hr tal time: 2h
Hands-on time: 2hr Hands-on time h
= fastq
f
] > =
> @ mapping
chef gene Cloud
search . ]
y 2 ﬁ'ﬁ
S JED ALY ’
ata processing ‘ = comp! d fil DNA folder
fastq file ]— - -

~ 18 ~ 21}
Taiwan NGSHiEEEE
FEHE HoAth
B 5%
2506 w




.|

JEIE

pLiaE YIRS e

' Mutation Tests for Targeted Cancer Therapy |

QIAGEN
Knowledge Base

Breast | Mejanoma
12 genes

Ovarian « KRAS .

* NRAS B

* KIT N

* BRAF .

* PDGFRA *

* ALK .

2 Clinically Significant Variants Reported 2 Approved Therapies

Targeting solid tumors with:
* Highest prevalence
* Greatest need for testing

* Variants associated with actionable insights

EGFR
ERBB2
PIK3CA
ERBB3
ESRA1
RAF1

3 Potential Clinical Trials

THIS IS AN OVERALL INTERPRETATION EXAMPLE. EGFR E746_AT50del was identified and is associated with an available
treatment. 2 clinical trials were identified that target the detected alterations. One alteration is associated with resistance to

ceritinib therapy.

Summary of Clinically Significant Variants

Variants Reported FDA Approved FDA Approved Therapies Associated Potential Clinical
Therapies for Therapies for Other with Resistance Trials
Indication Indications
EGFR gefitinib 3 potential trials
p.E746_AT750del -
erlotinib

TP53
p.R181C

et RESH:
JEIE & e T |

R E:
BEANENE&E
SRR R RIGE
MR BEER

Taiwan NGS5 =B

oAl
5%

Pt
HEEN
25%
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ALy B 12 5% 1 FRUHIAR A pro;i::g S
Prosigna Breast Cancer Prognostic Gene Signature Assay B

Prosigna PAMS50

Molecular profiles have distinct gene expression 3 % =1 ;,5 CE G o A
Luminal A LuminalB  HER2-enriched Basal-like 1 i[:/l:,f ?LE %‘iﬁilofﬁﬁﬁ & X $ ag&'*)éa_'_‘
we 2. BEERUEZALH
£ 3 mepmpoRRE AR
cerss 4. ZEEFDA510(K) cleared {5/ FFPERY H 40 45%
% 10-year rate of distant recurrence DART-PCRig HISOffE AL ez s A Be LA
= Byinodal siation 4 B R (1R PR i R B4 FEPAMS 01
oA JR AU v [
Gy 8 = e Luminal A ~ Luminal B ~ HER2 - Basal-like
e fL R e DUREEARLE -
= 1. BRI Y - A/ ~ BRI E E %
= : PEERIBETIR O AR
G g o £ S OE T RS AR R -
S 2 ¢ F&fitProsigna Score43#;0-100 >
e = ol DAL L 1 OFF P is SR -
g . f" e 9
-~ nanoString

Adapted from Prosigna Package insert, 2013 ‘.H



10

Genomic sequencing technologies market:
projected revenues (billions of US$) 2012-2017

2012 Health-care 2017
applications

Health-care
applications

Commercial
applications

Research
applications

Research
applications

Commercial
applications

Nature Reviews Drug Discovery 2013; 12:341-342

Bk il



BERRRN - RAREHE

RAERRANGE - REBEREDR (3N - IRNBERERR 7 EZ oS -
HICER A R B RO E) | - RPIBEE 1 —REREFRANRS R REER -

BN A PR RAREXMEE 2 - DR SBR a3 HEERAREN AT -
AN EESR - FERASREERPITEENSERD - EECHERBAE L -
SR REE SR — 5 S N AT R VG !

H10H20H(EM D) #E:09:00-13:30
LSRR ARRR GO ARE R EEE S1thERERME72505%
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08:30 -09:00

OPENING REMARKS

09:00 -09:10 EILBEBAE
FEREARBRGEES

EETYRNERFEVRE

SESSION 1: THE EVOLUTION IN GENETIC TECHNOLOGIES AND APPLICATIONS

Moberator: S ST B (R BEEbT)

09:10 -09:25 HER LERBRA AT

09:25 —-09:40 HiE K EYRIEROBIRAS
09:40 -09:55 EEBEMEERNBRAS

09:55 -10:10 RN BRAS

10:10-10:20

10:20 -10:35

SESSION 2: THE CURRENT LANDSCAPE IN GENETIC TESTING
MobperaToR: ZE 77 B P (MEIL R ACR2)

10:35 -10:50 FRREERBERODBRAS

10:50 -11:05 THEREEROBRAS

11:05 -11:20 EBERELEBROBEAS
11:20-11:35 BIREVRIEROBRAS
11:35-11:45

SESSION 3: FROM THE ASPECTS OF REAGENT AND PLATFORM PROVIDERS
MoperaTor: 75 #i% (AP

11:45 -12:00 EaERABROBRAS

12:00 -12:15 REBEHBREROHERAT
12:15-12:30 BB HmROHBIRAS
12:30 -12:45 PREVEERGBRAS

12:45 -12:55

12:55-13:30

&=
EER
EER

=iER
RE

Rl AR AT IS
Rl AR AEIE

Coffee Break

TR

]
FEIRth
FPif

A

51819
5 hRFT
AL 226A
50 HE

AY

AL
HRR
L
AL

Rl A AR I
I8
L
L

B1E D H R

U

12

LS
U Cl

FARE AT

nion Clinical Laboratory



l]}’\l“?}% W3 =~ E8:

- > BT L4 e (biomarker) ;

Iy

(2 F e P T L

LA R R P W& EIREFRDER > A
7R 4 % (liquid biopsy) jiﬁ:r*? Fespmpms g m

5 o

B EEABFRR BN EHRE

% A B < 1A BA B
5 & e T B A
Union Clinical Laboratory



14

1l

Piper Jaffrayix BEiRTTEHEEEEA
Exhibit 8

DOMESTIC LIQUID BIOPSY MARKET

6.1 %
Transplant,$2.0B_,

Early Cancer Screening, BHiEIrERE
$15.0B

R E R AR
Therapy Selection, $1.7B

. . N ) fom
Treatment Monitoring, BT

Oncology, $28.6B

Prenatal Testing, $2.0B _/

6.1 % $5.0B
Recurrence Monitoring, Eas BT
$6.9B
Source: Piper Jaffray Research Piper Jaffray Investment Research: The 2015 Liquid Biopsy Report
2015

[/ / T & B FARI T
y v Union Clinical Laboratory
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Global next generation sequencing market by applications, 2015 & 2025 (USD Million)

Consumer Genomics

Agrigenomics & Forensics

Metagenomics, Epidemiology & Drug Deve lopment

HLA Typing/immune System Monitoring

Reproductive Health

Clinical Investigation

Onco logy

B 2025 2015

Next generation cancer diagnostics market size report, 2014-2025.

Market Research Report. 2017 N
U / W e B FARBAT

Union Clinical Laboratory



16

Top 10 Emerging

SCIENTIFIC .
AMERICAN- Technologies of 2017

Which 10 disruptive solutions are now poised to change the world?

Blood Tests Allow for Scalpel-Free Biopsies

A FH 5 J Bl o] BYAS AY BE Y& [ @ 18RI AR K
Off-Grid Devices Draw Drinking Water from Dry

TREIER %

2 .

Alr EABZMBNER
3 Deep-Learning Networks Rival Human Vision
2 Artificial Leaf Turns Carbon Dioxide Into Liquid

Fuel

2017 E=RRIE A H 55 (Scientific American) &2 tH 52 &7 5% 18 (World Economic Forum)

4
Union Clinical Laborato

https://aws.scientificamerican.com/report/top-10-emerging-technologies-of-20171/ // r é\;ﬁ g*,n % P,T
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AACC R—— DNA Dividends: Sequencing, Liquid Biopsies to
s Drive IVD Market Growth in Coming Years

Kalorama Information, which every 2 years publishes the Worldwide Market for In
Vitro Diagnostic Tests, projects sales of tests performed using NGS to grow from
about $250 million in 2016 to $800 million in 2021, with an annualized growth
rate of 26%. All market data are based on factory sales of reagents and
instruments to the end user.

Noninvasive prenatal testing (NIPT), which uses maternal blood to identify
genetic abnormalities in the gestating fetus, also is showing exceptional growth,
with an anticipated annualized growth rate of 20% domestically and even more
internationally, according to healthcare analysts at Piper Jaffray investment bank.
Currently, the U.S. represents about 75% of the market, but the global market is
expected to pick up in the next few years.

Liquid biopsy and circulating tumor cell (CTC) tests, which also represent a
small fraction of the market, will grow from about 100 million in 2016 to 300 million
in 2021, with an annualized growth rate of 25%, according to Kalorama.

A
The American Association for Clinical Chemistry (AACC) [/ / H"’ . % 5*’“%%



Sl £33 . . . 18
&BeY]I R ( Liquid biopsy )
R 40 DNA 30 A INAS7E A2 th il B IR (M B 0T 4

e ( Circulating tumor cells, CTCs ) - DAK Bk 7E A
M INIDNA ( cell-free DNA, cfDNA ) -

cfDNA £E%J150-180 bp - BRI 2 HE O
RIS 2R - HP = 1 EFE AR DNA DUKTE
JEE R = T o] PLEEIR = E DNA ( cell free tumor
DNA, ctDNA ) -

M el DAL MR o 7o Bt b (W E 2 A BRI EL cfDNA - 1T
AIERE: - FiEE R RIENESEHEMEER -

FE—F  HEEEAEREREEARNSGERE - ¥
. REEZYEZESERER - SlERBTIORESR
Structural changes %éﬁﬁ %_Fﬂz °
mutation Methylation G or rearrangements
NN AN variations
S iy BIS R  Z5 Liquid biopsi & & 3 :
I 0 MGDENA R 75 %k 25 3476 % ' %z (Circulating tumor cells, CTCs)
P & ad 8 i k5475 % DNA (cell free tumor DNA, ctDNA)

Exosome

Pz ¢b ;s k8 (Exosome)

J Clin Oncol. 2014 Feb 20; 32(6): 579-586. sz b § j¢ (Extracellular Vesicles) VL Bohrrmn
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AR /Y EEE

s ARG " SHRRUEE :

resistance

Mutayioas - R& R R EEIRAIIERE DNA - RERRIA

‘ ~ A NP N\ AL e a N v
| T nery % DNA BRAEER AR - Bre23
Y. GRTFE  LWENERERPRARKE -

| m RIS R

. nEYy CtDNA ZE M D SEK 2 /B - RETEREATE

\ = sy of oona S g FESEEHM - ctDNA LHiEE e B R a TA R I
| S8 STERNBRERE - FEMEY -

———

Resis»tgnce
mutation #2

B BEEN

AR Z % ctDNA RE FERREE I e BRIURAY
o 2% . MmARELIRMENES — RREE S

'““""“f‘,j’;’;:f”:,_.‘?’""’"”:""fj.‘;:j’ utal @Eg'ii ’ mﬁg&H%E CtDNA EF' ’ E.HEE@“EEAZ%ié

Science Translational Medicine 19 Feb 2014: Vol. 6, Issue 224, pp. 224ra24 [/ / & B FAR R AT

Union Clinical Laboratory



DRUG
TREATMENT
&H [

RETEEE ™ ( Tumour heterogeneity )

S ERNERSGES T EEEEY,  SOSEBRANEE
Bt RS - RISEE B EMSEE [ EE -

% 1976 % Peter Nowell RHIBMRE MBI T SIEE(E, B

(Clone Evolution) + R R EEZRNEEERERBERAMAEMDY FE2
EZMNRARE - BEEEMEENEEARRNHESENFRMEE

Clonal Theory (Nowell 1976) GENETIC HETEROGENEITY

Founder cell
Time
>
Q Y o P
Normal/ Tumor Tumor Tumor Clonal Mutation (exist Subcienal Mutations
Healthy Cell Population 1 Population 2 Population 3 in all cancer cells) (exist in @ subset of

cancer cells) U L o 5 FAR R AT
L

Jnion Clinical Laboratory



B R EER VG Yt Ae (liquid biopsy) BARZEHE FDA %4

EEHEmEEYEHEE (FDA) 12201646 H 1 H it
AE T 2 [ OREEL (Roche) BV REAE YRS (liquid
biopsy) 2EaH -

Cobas EGFR Mutation Test v2 °

o2 e o] (R AR R E /N R A
(non-small cell lung cancer, NSCLC) HYZ:[RIZEEE -

HAET6.T%HIRE E—FZR (positive percentage agreement —

B HF A AH Ak B [T 7% FR AP RE (BRI E Y [EI R 8 ) I.Ti.iiii:ti;,.‘i.‘:(:“g
ZEBFDARL Fyls A\ 35 ARBEAE IR HH s R 1] 88 BB LAy e

SR TERZ Z HUAH AR A AT T Al

Siravegna, G., et al. Nature Reviews Clinical Oncology.2017. TENEEY) Tarceva (152742 » erlotinib » 28K HERY EGFR HIEH] )

21
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HF
I

Session 1 : ERRHAVEELBER

" A RE LI BEEMREC R K

SHERR - =6 FDA 2 E B e 2 Y iE JA E 22 ) Keytruda (perbrolizumab) - B AS—EUEREER AEEMA
DIEEERNIVENEE - ZEZYEAREEABEAEMN 14 BAEERNEESRE -

" R EREEEMIREINERMER

1.REEEZREEAEBERENSER - LEEREMBRIIEIE (immuno-checkpoint inhibitor) - ELIE
e ERBAFERENREGERAEREEREMINEY  ABENEBE_FUREENREEERIE -

2.TMB S FRUNERESEE (ESMO) M EERIKEREEE (CSCO) EEZRAMFMER - MPES
A AR ZHERRA AT EERZES %Sﬁ’af?&ﬁ’]ﬁlh/ﬂ

= EYLEGEE (pharmacoeconomics)
"RERAZVEEE—FNSE? .

SRR ERMIGEIE PD-1/ PD-L1 BE21{E 30-40 S5 - 155 FDA #l/EW CAR-T ARERHESE
TEa®  BULIFFMERZLBN

[/ / H*?/\%Jﬁﬁﬁf’ﬁ
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EEREEEN S BREBBEXREEMFK PO ; National Cancer Institute)

ER#iE (Monoclonal antibodies) = % EiRZE 24BEEEI (Immune-checkpoint blockers; ICBs)

2 Adoptive cell transfer Keviruda : PD-1/ PD-L1 3
3. AHHE AR Cytokines %

4 FEEAEIE E Treatment Vaccines

5.BCG (Bacillus Calmette-Guérin)
PD-1

BFEfEZE (BMS ) : Nivolumab ( & m+&0pdivo )
Merk’AE] : Pembrolizumab ( & m&Keytruda )

HDC0006-3023-02

i Keytruda’
paint)  (pembrolizumab)
g for Injection

Pk For Intravenous Infusion 0Iy

]

e P
Ster l bep Izmu ﬂe nnslmnedwi smwmfu

*‘"m i A

PD-L1
Z& L /AT : Atezolizumab ( & G+ Tecentriq)

nnnnnnnnnnnnn

Rxonly
%0 Single-useial.Discard unused porton.
S ———

EATRZERE (Merck & Co) R IZ /A ETZE Keytruda - 720175 5 H 23 HAX
HEBEMMEYEIRF (FDA) HHENEAREBEEREREEESFEMIERR
I E AR EAEEEY) -

I i



THABSEN SRPEER

THRRR A M AR REPE R

(=& ( 2014.00.04)

2&EE (2014.12.22)

e/ MERERTE ( 2015.10.02) e hAERESE (2015.09.30)

L IMEsRaRRaEs ( 2016.08.05) SHiEE ( 2015.11.23)
SHERSESSWMERE (2017.03.14) ZHEREISWMESS (2016.05.17 )
RBE FEREE ( 2017.05.18) A FEEAAIRE (2016.11.10)
MSI-H/dMMRSZ{EHE ( 2017.05.23) EEE LRRE (2017.02.02)

8 Keytruda * *%

24

e

o ¥ L3
0 2
Number a1 Risk
KEYTRUDA 10 mghy 181 158
KEYTRUDA 2 mghig: 120 182
Chamotheragy 178 128

EHEE I F R

T

Time in Months

-]
83
2

A

k)
-
5

10 12 4
18 8 ]
L) 4 2
4 2 1

WLt
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FR8RR VIR EERR - BERRMEAMRCIEM REBRINT - Nats

ERABZ Y - KB BEE [ FUEEEEROEAN - ERBESNS SRS - EAEHE FE
RRFTEKEYTRUDA - A BBMERET - LIS s -
RIERHEEY "R e

B - 2015/12/08 ZYOER1EYE
E3= e — p— N
=<E SEAEERED O EREETERITEAST 3R IESKEYTRUDAS BEE

[(BRiall malE] SRMMIREARA ST (Jmmy Carter ) - SHE8RR  pammmiAmEms/  IEs%EENBEE=2HE  BASYUEENTSE
REARCHEMEEEINES  MAXESARNASRERER  THERE x|t . "BEoSNENREaLiE LB - |

LB - MK EARCAERAR Y - EREEEETOEATIBE  —BECEE (&) LBESREERAS
. : FBHNBAS L SEEEALEEERNESIRR - ha/ e E s E)
PR 75 -

axiRHERFRAT

THEYE  BESREEINEESRE  B20%REERTE FRIETE  ECs51E
ZRREELANE  BESBERRERAN  —EEESEEM —BEniE e .
mTEJ%FﬁEPfUEJ_u/uﬁJFﬁ

;gyy Keytruda S 2017 ErTY ML A6 REA > T 20N ERTAEIFEI00BE A

i REARET - (OMBOBARC R - 2B [/ ] Meswmmn

Union Clinical Laboratory



R OJ LA

( microsatellite instability-high )

MEE
FERERE
a 30-

204

10+

Percentage of MSI-H cancers

0-

j Keytruda ??

ARREM-B (MSI-H)

trBcIZ B &AM (dMMR )
(deficient mismatch repair)

ezl

=
[ )

Bz

EX =
=N R M R

A Tumor

antigen
presentation

CTLA-4:B7 binding

Tlifnor Deactivated
anmngen CD8+ T cell
presentation
\ TCR
MHC /
PD-1
PD-L
PD1:PD-L1
binding
Tumor cell Tumor cell growth and

proliferation

UCEC COAD STAD READ KIRC OV PRAD LUAD HNSC LIHC LUSC BLCA GBM LGG BRCA KIRP SKCM THCA

Nature Medicine 22, 1342-1350 (2016)

Deactivated
CD8+T cell

26

Activated
CD8+ T cell

D2
CTLA-4

-
Anti-CTLA-4 antibody

Activated
Cytolytic molecules CD8+ T cell

©
\0% %OO
1
%o
[+ +]

9 PD-1

PD-L1  /
Anti-PD-1 antibody

Tumor cell death

BCL s



What is a Microsatellite? #&cfEmk: # &8 T 27

Microsatellites are stretches of repeated sequences in the genomic DNA

Short Tandem Repeats (STRs) used in forensic DNA analysis are an example

The repeated sequences can be mono, di, tri, tetra, or penta nucleotides

The length of these microsatellites can be highly variable from person to

person
* Mono-nucleotide repeat: —AHAHAHAHAHA
* Di-nucleotide repeat: —feal{cal{eal{cal{cal—
« Tri-nucleotide repeat: — 6aa | Gaa - GAA - GAA ——
« Tetra-nucleotide repeats: ———| GATA || GATA || GATA ——
« Penta-nucleotide repeats: —— cAaaA L cAAAA || cAAAA L

Union Clinical Laboratory



MSI Mechanism 28

« Microsatellite instability is the result of DNA mismatch repair dysfunction
« DNA mismatch repair corrects transcription errors in DNA repeat sequences
«  When dysfunctional, errors are not corrected and accumulate

« Detection of insertion or deletion mutations in DNA repeat sequences = MSI|

Insertion error A
TACGGACTGAA 3
3 ATGCCTGACTTTT GCQQ?G 5’

Deletion error /
3"
3 ArcccTcAcTthc GAAG >

Insertion
Original
Deletion

W& B IR AT

Union Clinical Laborator



SHECIZEERME (dMMR)
(deficient mismatch repair)

25 F(DNAKR RATE)

Al e h 2 3E AR K ERIDNA
BEMIERRNREEAERE (Lynch syndrome ) short, repeated sequences of DNA

(232 T DNAZERGIES

ZASE A
RE=

29

EFmEHIRRZEE

LY O b n i
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A Normal cell

/

30
Deficits in DNA mismatch
repair genes
v

: : c D
Multiple gene mutations, Tumor Hoeaciivatod -

. 2 - antigen . ctivated
manifested as microsatellite presentation CD8+ T cell Cytolytlc{oleculéeg CD8+ T cell
instability (MSI) s \ TCR / 0008 0%

oo
o0

PD-1

PD-L
PD1:PD-L1 PD-L1 /" e
MSI binding Anti-PD-1 antibody
tumor cell Tumor cell Tumor cell growth and o CellTumor cell death
proliferation
Nature Medicine 22, 1342-1350 (2016)
Neoantigens

Y
l Processing by APC

l Active Th1/CTL microenvironment

: : : [/ L W& B FARIR T
Yanping Xiao and Gordon J. Freeman et al. Cancer Discovery, 2015 Union Clinical Laboratory
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=& MSI-H/[dMMRZE & 94881 5 =,

ARV Vabr -

Protein

DNA

Immunohistochemistry (IHC) of the Mismatch Repair
(MMR) proteins

MSI Assay PCR/Capillary Electrophoresis

Ex: Promega panel ; Bethesda panel

Tumor Mutation Burden (TMB) as determined by Next
Generation Sequencing (NGS)

B i
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IHC For MMR PCR For MSI
(DNA MMR proteins)

BAT-25 » BAT-26 * NR-21 * NR-24 ~ Mono-27

U L Hgflﬁl%i %aﬁf:ﬁ;ry
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fEfEREE = ( tumor mutation burden, TMB )

" EENERRENS  EEXENESEEEM TS

" ElEEMmEET - EANGSETHEERNIIMNEFRIEFPEEINRENZEER
R ATRR RERVABEL -

= ZoPIFRRIPD- 11825 & A BRRY R

BREREAIAZF : <143 Mb
7%

PD-1fild | 15E&FE 26% 35% PERERARAIAEE : 143 Mb-247 Mb
397ME 5448
PD- 14 | TE 22% 46% SRE[EHIAE > 247 Mb
+CTLA-afffE 12T R
R ST 3608  22040H

[/ / H*?’\%jgﬁ%ﬁfrn



MSI Analysis

Microsatellite instability (MSI) is a
change in the length of
microsatellite alleles in the tumor

cells compared to the normal cells.

The mutation is introduced during
DNA replication, and accumulated
due to a dysfunctional DNA
mismatch repair system.

[BAT-Z§ ]
o 80 100
- . i C .
i 400 ¢+ .
'E - Normal Tissue
> | 91
< aaad !
& 12001
Q :
£ =
3| = A
E 0 . - L=
g 112 87
et
% [BAT-26 ]
o €0 . 80 - 100
> 0 6000 . .
e -
G| om MMR-deficient Tissue
E £000
£ 1 200
o 2000 m&
Q
(' 1000 l|] M
0 = = - sl Ll

Size (base pairs)

MS1 Analysis System, Version 1.2 chemisiry is For Research Use Only. Mot for Use in Diagnostic Procedures.

i
L

34

o B IR T
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MSI Analysis

Data from multiple
microsatellite loci is
assessed.

NCI Definition of MSI-
High: Instability in
>30-40% of the loci

Comparison between MMR proficient & MMR deficient

E Aa -

LR ERNN

-IIII!'!

MSI Analysis System, Version 1.2 chemistry is For Research Use Only. Mot for Use in Diagnostic Procedures.

35

BCL s
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MSI Analysis Workflow Detail

DNA Isolation &
Quantification

Separation & Data Analysis &

Amplification

" =7 - aT s = CH -

o !

-

e

h

g
LO
E ' | i

D O

< ’ W - FFPE sections:
© MMR deficient (D) & - g— n - [ E—
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ProFlex PCR System,ABI 3130
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