ThermoFisher
S CIENTI FI C

SRR EEBPCREARR A

The world leader in serving science



TagMan® Assay Total Solution

Solutions

>7.5 million
TagMan"

Protein
Expression &

ThermoFisher
SCIENTIFIC



Genotyping

ThermoFisher
SCIENTIFIC



L8R SNP

(Single Nucleotide Polymorphisms )

»Diseases:
*Diabetes #ELKTH
«Inflammatory bowel:Gallstones BBZE
»Cardiovascular conditions and lipid metabolism:
« Atrial fibrillation 1> BB E]
-cholesterol RB[E|EZ4% 15
»Neuropsychiatric conditions:
«Amyotrophic Lateral Sclerosis Bl Z4aMZ=ME L
Schizophrenia #5104 ZE
*Bipolar disorder E2HBIE
»Autoimmune and infectious diseases:
*Rheumatoid arthritis ZEXUE 1 X%
«Childhood asthma JLZ %

a change in the nucleotide

_ _ »Cancer:
present at a single base in a -Prostate cancer Bi%5!i5 &
known DNA sequence. -Breast cancer FLBRJE

Colorectal cancer &7 E =
»Various traits:

*Height

*Blue vs. green eyes
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http://en.wikipedia.org/wiki/File:Dna-SNP.svg

TagMan® Genotyping Assays

1. Assay Components and DNATemplate

’MGB.. WGP
T FI"L Probe ; Probe }&' ]
Forward primer Ve QY & i — QY Reverse primer
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Minor Groove

G A -J-LLJ-U-‘—-‘i, -

5" 3

: DNA template [G/A]
3 [CrT) 5
2. Denatured Template and Annealing Assay Components L ——_—————— LEGEND
B GB L V VIC® dye
Probe ﬂgy ‘ Probe )M/ Reverse primer
WL V"l‘l'r'r‘r'r‘r‘r‘?rTTT@ e r T 10 ‘E ' FAM™ dye
G A
Forward primer \ /
\ @ Quencher
(mGB

P [c ki
3. Polymerization and Signal Generation 9} 3
¥ g TR ~TTTTTTTIIEE sl

Reverse primer

WGP
Probe }mgf
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. V;\
Forward primer G /%B
PE— Vi ——
= U rrennnr
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Match

TR

Binder

AmpliTaq Gold®
DNA Polymerase

Probe

Primer

Template

Extended Primer
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TagMan SNP Assay#&ill R =&
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TagMan® SNPEESE SR FIE
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3,500,000 HapMap SNP, 70,000/cSNP

> BB 10,0001/ FREYSNPE A 47 BU i 7 =
»SNP Browser¥X 4R LA#E Bk R0 1T W By F5 48 M HYAAL = A0 7 i
> AR EFRITE RS

AE
&%
1

nnmnimn
16081001

by




TagMan® Genotyping Assays Workflow

1. Combine sample
with TagMan® SNP

Genotyping Assay

2. Perform
amplification on
thermal cycler

3. Read results

4. Analyze results
using TagMan®
Genotyper

Real-time PCR instrument

« TagMan® SNP
Genotyping Assays

« TagMan® Universal
PCR Master Mix

* DNA sample

*Prepare the reaction
mix

Perform PCR

* QS 12K, ViiA7,
7900HT, 7500, 7500
Fast, StepOne
,StepOnePlus

*TagMan® Genotyper

Software

ThermoFisher
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- VIRAL HEPATITIS

HEPATOLOGY

Application e

Interleukin 28B Polymorphism Predicts Pegylated
Interferon Plus Ribavirin Treatment Outcome in Chronic
Hepatitis C Genotype 4

Stella De Nicola,' Alessio Aghemo,l Maria Grazia Rumi,? Enrico Galmozz,' Luca Valenti,® Roberta Soffredini,!

IL28B rs12979860 genotype is a strong predictor of
treatment outcome to PeglIFN plus Rbv in HCV-4

Patia s Overall (N=112) monoinfected Patients.

rs12979860 genotypes*

cc 24 (23%) The incorporation of the IL28B genotype in the treatment
CT 65 (63%) algorithm of HCV-4 patients.

T 14 (14%)

Highlight the need to consider this factor in the design
and randomization of drug discovery studies

% p=0.04 p <0.0001 p =0.001
[ ] [ ee
100 - 88% 88% -
W o TagMan® genotyping PCR assays

= 7900HT real-time PCR instrument

60 56%

- 38% 26%

20 -

0%
0 217124 21/24 Co2t
ETR SVR Relapse

ThermoFis _ 9
SCIENTI S. De Nicola et al., Hepatology 55, 336 (Feb, 2012).



Copy number variation
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VARIATIONS IN OUR GENOMES
Chromosome

Qo

Genes from
AL relerence

genome
Deletion i A O
Insertion (I
Inversion RO Em Al

- COPY-NUMbEY : —
ASN /1 A 1A 1A I 6 BC)

I Segn‘\engal SAMOMCHAMGCMCE

duplication

R 2R CNV

> Copy Number Variation (CNV)E X

- HEBLEDNAKEESE, EE. A B
« FEESEE: 50bp-1mb. Most in 1-10kb
« CNVofT ALERFA

~ > 290, 000 identified CNVs

> CNVH’JE%I@ S MEmRZXEEX

HIV/AIDS susceptibility (CCL3L1)

*  Rheumatoid ArthrItIS}_l,/J_lz |‘_¢._ 9&%*

« Neuropathies TEFQ::/“%«;E@%(PMPZZ)
* Type | diabetes

. Lupus LI IR I&- 2 T2 2 G 5 7R (FCGR3B & C4)

. Crohn'sdisease T EX 1% @Hﬁﬁ(DEFB@
 Cancer
* Drug Metabolism (e.g. CYP2D6)

ThermoFisher
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Copy number variation (CNV)

bx Relative Quantitation (an examgle)

Test assay Test Calibrator
(FAM, YIPF6) S Sample (&) Sample (%)
Chr X — Ct (FAM) = 28.5 — Ct (FAM) =
27.5
Reference assay . CL(VIC)=27.0 —— Ct (VIC)
(VIC, RNase R =27.0
Chr 14 v X
ACt=15 T ACt=0.5
g, R _ AACt=1
R ERANENRRNRRNUNNRERRRRE Copy number
XX XY 2-0ACt 2 =1
ThermoFisher 15



TagMan® Copy Number Assays

/‘7 /_/_\
P - \
TagMan' /¢ Mart N
. ustom Plus TagMa N\ p Custom TaaMan®
Copy Number Assays // Copy Number Assays Numbeﬂ A
ety Sabes Orer Rack 10 64 Bais O
Detrery o ;;::;:N x;:' %
e ey Nu

....

nnnnn

|

|
L

“ -.t- ¥
T LR

o b s s

»Human: 1,600,000 assays
» Mouse: 180,000 assays

Easy to use, robust, and accurate

13
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TagMan® Copy Number Assay Workflow

2. Combine 3. Runon 4. Analyze with

1. Prepare Sample and load real-time PCR CopyCaller™
instrument Software

« TagMan® Copy Prepare the * QS 12K, ViiA7, «CopyCaller® Software
Number Assay (Test reaction mix 7900HT, 7500,
Assay) -Add the reaction 7500 Fast,
« TagMan® Copy mix to the prepared StepOne
Number Reference DNA reaction plate ,StepOnePlus
Assay *Perform PCR
» TagMan® Master Mix
- gDNA

ThermoFisher
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Application

—_ pubMed | HHH M AUTHOR MANUSCRIPT
ﬁ Central

HOWARD HUGHES MEDICAL INSTITUTE =i Accepted for publication in a peer-reviewed journal

Published as: Nar Gener. 2008 March ; 40(3): 322-328.

A recurrent 15913.3 microdeletion syndrome associated with
mental retardation and seizures

a) IMR338 Family b) 02961 c) 69/06 d) CMS5826 Family

k\i)ﬂl“l“lg

/’I\ 'R318 IMR328CD IMR38CC
3SAboel  nood 39N dol

This recurrent 1.5 Mb deletion
0 contains six genes, including a

candidate gene for epilepsy
G S EE (CHRNA7Y) that is likely responsible
/\ lJ] , for the observed seizure phenotype
,!? 52 &

1540 ded o del

TagMan® Copy Number Assay
Applied Biosystems 7900HT SDS instrument

A. J. Sharp et al., Nat Genet 40, 322 (Mar, 2008). o



Rare Mutation Detection
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anfa] FE R HA A& 3N B g 2

Premalighant progression

Diagnosis
Cancer invasion
Angiogenesis
Metastasis

» Circulating tumor cells (CTCs) in blood
carry mutations.

and sensitive assays are needed for early
cancer detection.

* CTCs could be used as diagnostic markers.
* No. of CTCs in blood is low. Highly specific

0 ppppr» -

Normal DNA

Mutant DNA

17



castPCR™:Competitive Allele-Specific TagMan® PCR

> O HETEAERE ( mutant allele ) B LU T 1
> 874 RIS B4 184 Blocker#

Allele- Specific TagMan®
% Primer @ Probe
§ Allele-specific primer
o drives amplification |
) Mutant allele m of the mutant allele |
2 Primer
= TagMan® MGB blocker
© Blocker @ Probe . i
= oligonucleotide
S suppresses

W amplification of the
Wild type allele

er— wild type allele

TagMan®
Primer e Probe j

o ” ||||| TR Amplification of

mutation-free

m region

Primer

Gene Reference




HARTRNMAFTIE

TagMan® Mutation Detection Assays (TMDA)

> FEmE:
A6 NMEAEEE LR 778N KB RT L
- Wild-type assays for only the subset of
mutation targets
- Internal Positive Control Reagents (IPC
Kit)
- Mutation Detector™ Software

> @R TFFPEZHZ, #Fhtf, KRB FIEFF
MipZFEHi S 2R EEZHEDNA

Gene Name

ABL1 FGFR3 NRAS
AKT1 FLT3 PDGFRA
ALK GMAS PIK3CA
APC HMFLA PTEN
ATM HRAS PTPN11
BRAF IDH1 RB1
CDHL JAK2 RET
COKN2A  |JAK3 SMADA
CSF1R XDR SMARCB1
CTNNBL  |KIT SMO
EGFR KRAS SRC
ERBB2 MET STK11
ERBB4 MLH1 TP53
FBXW7 MPL VHL
FGFR1 NOTCHL

FGFR2 NPM1

ThermoFisher
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TagMan® Mutation Detection Assays (TMDA)4F 5

> REE (High Sensitivity)

* ATLAAEIMO. 1%382E EE

- EAEHRAEY, EFHEENREE
a1 (High Specificity)

- EHARTHRMKAF, Sstandard allele specific PCRFITagMan® SNP
assaystHtt BB E SR F R M

> B RRELE (Simple Workflow)
- BATIERIE <Bhrs

20



TagMan® Mutation Detection Assay /cast-PCR™ Workflow

1. Select and 2. Prepare gDNA 3. Run by 4. Detect &
Order Assays and reaction mix real-time PCR Quantify mutations

» Target assays * Prepare genomic * QS 12K, ViiA7, *Mutation Detector™
* Gene reference DNA Sample 7900HT, 7500, 7500 Software
assays * Add Mutation Fast, StepOnePlus
» Optional IPC Detection Assay
reagents * Add Genotyping
« TagMan® Master mix
Genotyping Master * (optional: IPC)
Mix
ThermoFisher

SECIENTIFIC 21



——_ Competitive allele specific TagMan PCR for KRAS, BRAF and EGFR mutation detection Pathology
in clinical formalin fixed paraffin embedded samples =

Audrey Didelot *®, Delphine Le Corre *°, Armelle Luscan €, Aurélie Cazes "¢, Karine Pallier 2,
Jean-Francois Emile ¢, Pierre Laurent-Puig %<, Héléne Blons

Application Experimental

and Molecular

a,b,c,%*

A Amplification PI B N
1.000 E+1 _ e 20 G719A mutated samples
_— Wild type probes it g 16 } %
; - 22 ==
1.000 E-1 532 ! + | . | 38
7 m D ¥ ® ¥ 4 ow
1.000 E-2 . = 8 25 8l A Yel F e ’
1.000 E-3 | S h; NN F / §gu§- 4 % g2
AT ROH AR A\ e EEEEaSSHESES: Fé&o " 38
1.000 -4 | YA Y |Mutant probes 2, @8
15 20 25@ 30 35 40
Cycle -4
— Amplification Plot
g G12A WT allele e “less laborious and requires less
- ==.2: stringent precautions to prevent
L 7 - crossover”
< 00E2 L ; 1 H H H
SeEsrieseee==scs an important technology to consider in
o VLV the field of mutation detection for clinical
G12A mutant allele purpose “
0 5 10 15 20 25 30 35 40 45
Cycle

TagMan® Mutation Detection assay

TagMan® genotyping master mix
Applied Biosystems Prism 7900 HT sequence detection system

A. Didelot et al., Experimental and molecular pathology 92, 275 (Jun, 2012).




Percentage of Methylation
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High Resolution Melting (HRM)

—F A2 ST DNA 1T HE 53,
FAAREPCR~™, TmEARRRIRIEHITHH.
HRM Melt Curve Dynamics

E SN Tm{E: DNARYRUZERELEADFT H—FATRRE
ST e Reading a High Resolution Melt Curve
S - e T e T ﬁ .
REFRSEIRE R ool
EliaMRENL, BT o
TMERITHENIEERN - B
Izﬁ g |
B
0% [
100 [}
ThermoFi:
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High Resolution Melting (HRM) Reagents

» Specially formulated for superior performance and full integration into the AB HRM Workflow

MeltDoctor™ HRM Master Mix
MeltDoctor™ HRM Reagent Kit
MeltDoctor™ HRM Dye

MeltDoctor™ HRM Calibration Plates
» 384-well

* 96-well
MeltDoctor™ HRM

MeltDoctor™ HRM Positive Control Kit Master Mix

27



1. Instrument
Calibration

HRM Experiments Workflow

2. PCR Design &
Optimization

1 gtgaggetos gecoctosct tgcaggacy tacggagaa
51 getgocgecg cegeeqegea geecacate aacooancy
101 caasaaagtc accgocoeta ggatoeot tacateagta
151 cacagactcg coctatggo: apaaggagte ctoggatcag
201 gattcacate atcggeaaca 0oagegtygg caagacgtoe
251 ctategoasc gacaagagga traagetgea attacgteea
301 gatctggaac ctatcocaac teaagetyea gatctgggac
351 coggancant accacogeat actacegagg coctatgoge
401 caccaacgag gaatocttea atpeagtaca ggactagtee
4651 atcecacaat coocacctos tootaataos aaacaactot

4. Sample Melt

5. Data Analyze

AN gred Ruceses sees 1%

MeltDoctor™ HRM Calibration
Plate

StepOne™, StepOnePlus™,
7500 Fast, 7900HT Fast, or Viia™
7 Real-Time PCR System

* Only required once every & months

Primer Express® Software

MeltDoctor™ HRM Master Mix
MeltDoctor™ HRM Reagent Kit

MeltDoctor™ HRM Positive
Control Kit

StepOne™, StepOnePlus™
JP00HT Fast, 7500 Fast, or
ViiA™ 7 Real-Time PCR System

MeltDoctor™ HREM Master Mix
MeltDoctor™ HRM Reagent Kit

MeltDoctor™ HEM Positive
Control Kit

High Resolution Melt Software v2.0—
for use with 7900HT Fast System

High Resolution Melt Software v3.0—
for use with 7500 Fast, StepOne™,
and StepOnePlus™ Systems

ViiA™ 7 Software HRM Module—
for use with ViA™ 7 Real-Time
PCR System

28



Applilcation

High-resolution melting analysis of ADAMTS9 methylation levels
in gastric, colorectal, and pancreatic cancers

Chao Zhang™', Yong Shao™™', Wei Zhang®. Qi Wu®, Hong Yang™“, Qili Zhong®, Jie Zhang",
- 1.b.2 0.2
Ming Guan®, Bo Yu™™~, Jun Wan®

A N . _— A 1.2 Gastric samples
o N = 100% methylated o 8
———  10% methylated ‘2 0.8
——  sample : a sk
7 \ l'f: mcll:yta(cd) ':E E 0.4
\ Wi : =
0, '
i- \ L Methyvlation: <1%o =1%o
14 \ . ———  100% methylated
——  10% methylated B 1.2 - Colorectal samples
=  sample = |
i = 1% methylated % os F
= S - ~—— 0% methylated g-‘ n x®
- Vl"‘l‘;ﬂﬂl - - s me W e w me Y;\;V;Q x; N me ms me e B e B e e m me %j 0 . 4 |
Methylation levels of ADAMTSY in cancer samples and normal tissues Methylation: <1%6 =1%
T'Flﬂth}"lﬂtiﬂn, no. C 5 = Pancreatic samples
Sample type Total, no. 0% 0—1% 1—10% 10—100% P-value® § oO.8 [ e
Gastric cancer g 0.4 k +
Cancer samples 100 41 20 26 13 < 0.001 = o i .
Normal tissues 1} al 17 2 (0 Methylation: <=1% =1%
Colorectal cancer
Cancer samples 100 17 29 31 23 < 0.001 . . . .
Normal tissues 100 67 32 I 0 High-resolution DNA melting (HRM) analysis
Pancreatic cancer .
Cancer samples 70 28 9 21 12 = (.001 7500 FastReal-Time PCR SyStem
Normal tissues 70 61 8 ' 0 High-resolution melting v 2.0 software

SCIENTI Cancer Genetics and Cytogenetics 196 (2010)




Gene Expression
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| non-smaLL cELL Lung cancer |

Alveolar and bronchiolar
epithelial cells
Bronchial epithelial cells
|

:
|
|
|
|
|
|
.

Bronckial dysplasia

Alveolar and bronchiolar epithelial cell
[/Bronchial epithelial cell

? — — g Reduced g is
FHIT Cell-cycle pl\::g]:l?siinn

MEE

2| ) 8

-

e, ] | }}R‘;(R O——— 4 Tumour progression
Retinoic acid ] DNA&
i
) |
— —® Reduced apoplosis |

EGF)-_

TGFa

5223 1002112

From single to network

K-Ras

Tumor suppressors : RARS, FHIT, RASSFI,
JNgﬁm.ﬁi p53

[
I
.

|
i

DNA
O — — G1/S progression

I -
o ——»[ 5 o Y &P &
DNA& Kiwes CER cpsm
EF_Hand_like. CIOR ‘-.’m [
muscle contraction CH8R ~ ClH6R
calcium ion bindin, keletal
3 T \c1ai on binding R 3 yoskeletal 78
Visual perception cell motility 2o
©I21R) receptor ser-thr ClsD e N
stimulus kinase pathway transcription regulator  spindle -
detection Homeobox. cytoskeletal protein binding
ppz. cell adhesion cytoskeleton CioB
Ig_c2. HLH_basic. cse
Ig-like. - Bromodomain.
’ ECM cellpolarity  celldeath  kinase activity ~ "ucleus \
cie S cell division chm;;nallr,; binding
cell cycl
LDL_receptor_A. cue Ci5R: chromosome
3 bl ‘I= nucleic acid binding cuB )
GNS1_SUR4. receptor binding i 1%
Lectin €. oytracellular region eve ey small G'Irfasgd me:?ialed ubiquitin ligase complex
DUF243. et signaltransduction oy otgin modification P40
Insect_cuticle. 18R Golgi apparatus
structural oonEsmuenlo‘l: cuticle synaptic transmission GTPase activity ke LD DEAD.
carbohydiam oy Ry msfroh RNA bindiff 01U
cytoplasmic intracellular transport L
Chm"'blnd”p"mk )« membrane memb-bound vesicle protein transmpm cinB
chitin metabolism e Small_GTP. ide binding S
R @ vesicle-mediated transport nucleotide binding
u secretory pathway Cl6B.
‘ > - proteasome
r— clerR’ rotein metabolism
B translation regulator
CH4R « + cytosol
©i2R)  cell homeostasis D o protein biosynll':g!:ase
ey lasm
 @©HOR defense response ER_target_S. cytoplasm
as ribosome
ion transport phosphorus metabolism
carbohydrate metabolism
Cytochrome_P450. vacuole /  ligase
» protein folding

MFS_1. Sy »
lipid transport ~ fansporteractivity = yag

ThermoFisher
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vitamin binding
lipid me!

CHR) antioxidant Ty

metaboli .
e metabosm - mitochondrion
organic acid metabolism c
CI2R oxidoreductase _energy generation
electron transport (@ISR

- best e

L)

CHIRY , omatic metabotsr SN cpneorrce-1. CI22R

o105 e
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http://genomebiology.com/2007/8/7/R145/figure/F10

TagMan® Gene Expression Assay

1. Assay Components and DNA Template
MGB,
ﬁh P
) e . mb; 0’ Reverse Primer
Forward Primer ‘
4 DNA t &
emplate
o LT T T T
3 5
y , i Legen
2. Denatured Template and Annealing Assay Components s 23 Egend
uuaang
e
Probe /ﬂg Reverse Primer e FANI gys
T T Quencher
Forward Primer \ \ @
WMMJ_MW_% Minor Groove
3 5 %B/ Binder
AmpliTaq Gold®
v DNA Polymerase
3. Polymerization and Signal Generation ST T
Reverse PrimerG a === Probe
Probe ﬂ/
} I * == Primer
w LA
Forward Primer ‘;?:’ . IGB ——— Template
PR N
. n .
=T LLLANAAD = Extended Primer
3 5

ThermoFisher
SCIENTIFIC
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TagMan® Gene Expression Assays

> IBARBIT 130 A NS IHIRFIE

>5IZIJ:IE§.A\ j(lfal?l\,\ /J\ET?IL\ jt\ %ﬂ%\ TUE'E_JTT
&, ER. B 8, . 2D

B F 29N

> PCRE|4F1TagMan® ix%t, ZTEMIL,
FICIN=EERES:E

> RHEA PTTHIARSS ;

Specien Number of Gene m:mlg!
aEsIYS kA
Human [H. sapiens] 212207 oo T
Mouse (M. muscuius] 185,544 584
Rat (R norvegicus] 151,955 B6T
Rice [0. satival 79822 9.4
Arabidopsis /4 thalizna or.87% Bh 4
MNematode [T elegans] 92,587 96.2
Cow [B. taurus] 67,104 825
Rhesus monkey (M mulstta] &5 480 539
Zebrafish (0. reria] £3.712 B0e
Frog [X tropicbis] 58,764 888
Dog IC. Gmilaris] 55,202 643
Chicken |5 galus] 484532 230
Fruit fly 0. melnogaster] 51,607 953
Sweet corn [Z mays] 3B ALS 594
Fig (5 scrofsl B.B68 B0.5
Fissiom yeast [ pombsef £ 53R T
Rabbit [0. cuniculus] 5,924 81.0
Baker's yeast (5 cerevisize] 5525 93B
Soybean (5. max] 3E56 A1.1*
Horse [E mbalus] 2970 T6.3
Guinea pig [C. porcelus] 2037 T2.4%
Grape [¥ vinifera] Q55 A0 1%
Wheat (T sestwm/ T&0 LT 1%
summary 1,315,906 80.32%,
23 specles

*Forcam oV erage refers o3 genes in e BelSeg daebase. 33
*OThsg SpSCios are N represamed in the RefSeq danabaso.



TagMan® Gene Expression Assay Workflow

4. Perform real-

2. Reverse- 3. Set up singleplex time PCR

1. Extract RNA transcribe RNA TagMan® Assay reactions

b 5. Analyze data
amplification

TagMan® Gene CD;NA TagMan® Gene
mRNA ........ 3 : cDNA Expressi?‘n Assay Expressio? Master Mix
mRNA B
N /
il /
product ) - / : /
* Prepare RNA * Prepare cDNA «8-Tube Strip * QS 12K, ViiA7, « SDS
» Add TagMan® *96-well 7900HT, 7500, *RQ Manager
Gene *96-well fast 7500 Fast,
Expression *384-well StepOnePlus
Assay *TLDA
*Gene reference *OpenArray
assays
ThermoFisher 34
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microRNA profiling/expression

ThermoFisher
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L microRNA

Sustaining
proliferative signaling

Enabling
replicative immortality

e let-7 e mMiR-222

e miR-21 e miR-519

e MiR-146a e mMiR-17 cluster
e miR-221

e MiR-24 e MiR-290
e miR-34a

Inducing
angiogenesis

Evading
growth supressors

e let-7 e miR-222

e miR-21 e miR-519

e miR-146a e mMiR-17 cluster
e miR-221

o let-7f e mMiR-126
e miR-15 e MiR-130
e MiR-16 e MiR-296
e miR-20a e MiR-378
e miR-20b e miR-17-92
e miR-27b cluster

Resisting cell death

'Actlvdiing invasion
and metastasis

e miR-15 e miR-29

e MiR-16 e miR-34 cluster

e miR-21 e miR-17-92
cluster

e let-7 e miR-155
e miR-10b e miR-200
e miR-21 e miR-206
e MiR-101 e miR-335
e miR-126 e miR-373
e miR-146a e miR-520c

ThermoFisher
SCIENTIFIC
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TagMan® MicroRNA Assays

RT primer
11 LTI

Step 1:
Stem-loop RT

cDN
Step 2:
Real-time PCR

MIRNA

Forward primer

ﬂ _
Reverse primer

TagMan® probe

X 57 :

1. RT primer

2. Forward primer
3. Reverse primer
4. TagMan® probe

yN=¥

1. =455, sEX2RIAA
FRXEFRMIRNA;

2. BREE, 1-10ngkEAR

3. BHMES, shSElER,
AN[E13E DIER GEAM ;
4. RIR-- 3/\BF,

39



TagMan® microRNA Assays

»Individual Assays

1710 Human

~18 Endogenous controls

868 mouse

~Plus 10 Endogenous controls
370 Rat

337 C. elegans

184 Arabidopsis

371 Drosophila

total 12,000

Be More Specific

cr@c
= S N (N
TR

ot o s s ot e e o

S -

y

ThermoFisher
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TagMan® microRNA Assay Workflow

3 ; 3. Set up singleplex 4. Perform
1. Prepare sample 3 R;mrse hcibhel L TagMan® Assay real-time PCR 5. Analyze data

reactions amplification

4. Perform

1. Prepare sample = T 3. Amplify cDNA real-time PCR 5.Run TagMan 6. Analyze data

transcribe RNA Array

amplification

— > = TTICH —
;wzw B —

ThermoFisher
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Application

doi:10.1038/nature10834

Maintenance of muscle stem-cell quiescence by

microRNA-489

Tom H. Cheu.ngljz, Navaline L. Quach"%, Gregory W. Chmiﬂe"2'3, Ling Liul‘z, Lidia Parl{”, Abdolhossein Edalati"z, Bryan Yoo"z,
Phuong Hoang"? & Thomas A. Rando"#*°

2,45

Average
fold change
compared

(<]
]

MiRNA name
| miR-433
miR-423-5p
miR-320

1.0 -

s
L

)
1

0.5 -

miR-673-2p

L]
1

miR-543

=
1

miR-127

Relative DEK expression

miR-G667

0.0-

miR-215

Relatvie miR-489 expression

QSCs ASCs Qsc ASC

miR-188-5p

miR-328

miR-673-3p

miR-685

=) miR480

The finding that Dek is a key target of miR-489 in maintaining quiescence provides insight

miR-G676

into the molecular pathways that regulate the quiescent state

miR-370

miR-495

miR-708

miR-434-3p

miR-23b

TagMan® miRNA microarrays

miR-382

miR-134

TagMan® miRNA assays

miR-337-5p

TagMan® mRNA assays

i;ff;;g‘ﬁjfggif;% 7900HT Fast Real-Time PCR System

T. H. Cheung et al., nature 482, 524 (Feb 23, 2012).
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Long Non-coding RNA profiling/expression
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A4 non-coding RNA

»Cancer type:

colon

*Breast

*Lung

*Epithelial tumours

| eukaemia

>non-tumoural Disease:

-Atheromatosis and atherosclerosis BBk HERE 1L
*Transient neonatal diabetes mellitus 4 )L B4 HEIR TS
-Beckwith-Wiedeman syndrome k. EE. EREZEEIE
-Silver—Russell syndrome FH B EFA REFES
‘McCune-Albright syndrome Z &AM EHHAHELXE L REM
BHEEIE

Alzheimer’s disease BAJ/R3% G ERTH
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TagMan® Non-coding Assay

1. Assay Components and DNA Template

GB
‘WE Probe ﬂ"
. G X 7 0’ Reverse Primer
Forward Primer ‘
5 3
DNA template

2. Denatured Template and Annealing Assay Components N 23
lliannun,
Probe w Reverse Primer

Forward Primer \\ | | \ N )

Legend

3 5
. . . . 51 ’? 31
3' P0|ymerlzat|0n and Slgnal Generatlon %rr BEREERERNE RN RN R |_|_|_|_|_‘|_[..| LLUL T

Reverse Primer

Probe w
I LRat ¢1]

f
w4
Forward Primer "Q"
N 3 . IMGB
T L TR e
3 5

€ee

A

FAM™ dye
Quencher

Minor Groove
Binder

AmpliTag Gold®
DNA Polymerase

Probe
Primer

Template

Extended Primer

ThermoFisher
SCIENTIFIC

45



TagMan® Non-coding Assays

TagMan®
Non-coding Assays

Reck D (5}
/M Sales Order.

»Human 14,074
»Mouse 10,441
»Rat 47

» Total 24 562

Species # Assays

»Customized assays Human 14,074
Mouse 10,441

Rat 47
Total 24,562

ThermoFisher
SCIENTIFIC



TagMan® Non-coding Assay Workflow

3. Set up singleplex 4. Perform

2. Reverse-
transcribe RNA

5. Analyze

TagMan® Assay real-time PCR i,

reactions amplification

1. Extract RNA

cDNA

TagMan® Gene : TagMan® Gene
mRNA Expressi?n Assay Expression' Master Mix
il
product ' - / AlIE /
* Prepare RNA * Prepare cDNA *8-Tube Strip * QS 12K, ViiA7, « SDS
* Add TagMan® *96-well 7900HT, 7500, *RQ Manager
Gene Expression *96-well fast 7500 Fast,
Assay *384-well StepOnePlus
*Gene reference *TLDA®
assays *OpenArray®

* Add GE Master Mix

ThermoFisher

SEGIENTIEI € 47



Vol 46415 April 2010|dei:10.1038/nature08975

Appl

nature

LETTERS

Long non-coding RNA HOTAIR reprograms chromatin

state to promote cancer metastasis

c Normal breast Primary Metastatic d
epithelial cells breast cancers breast cancers
2,000- 2,000+
. 1,800+ . 1,8001
: :
%;1}600' %}1}600'
z 1,400+ - 1,400
© 1,200 T 1,200
& S
= 1,000 <
£ 8001 =
i i o«
< 600 E
O 400 5
T I

200+

n=132pr

HOTA
low

ication

imary breast cancers

f 40
IR ' HOTAIR ’
i .
i high HOTAIR low
| 0.8-
1
I
1
1 =
| £ 06
1 0
i 1]
i 8
' & 04 HOTAIR high
1
i
1
i 0.2-
1
i P =0.005
! 0
0 5 10 15 20

TagMan® assays and preamplification pool
Non-coding TagMan ® assays

TagMan ® PreAmp Master Mix Kit
7900HT Fast Real-Time PCR System

Overall survival (years)

These findings indicate that lincRNAs have active
roles in modulating the cancer epigenome and may
be important targets for cancer diagnosis and
therapy.

R. A. Gupta et al., nature 464, 1071 (Apr 15, 2010). 8



Protein expression
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> BTk rEiE
- ELISA

- Western
a
ELISA ﬂﬁ Eﬂ o
i vod
Place capture antibodies Incubate with sample Incubate with 1% Ab

. o

Separate proteins by SDS-PAGE Blotto membrane Incubate with 1% Ab

> =R MY
. B KAIFETRE (105 cells or 1 ug and up)
- HENMAEWFFRERE R MRS

. BEEUSSIE, BERLRES

J

Incubate with 2° b

s
s

Incubate with 2

° Ab

ThermoFisher
SCIENTIFIC
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TagMan® Protein Assays

Build the Prepare
— Sample
(\_/3, BlB'B 33
Tl |

Prox-Oligo A

Assay
Probe A

‘3 # + BlB'B 6\ ¢ - %
B . .
Prox-Oligo B 77§ —> Assay “ Lyse cells and dilute into
ProbeB &/ plate (2 ul sample)

Customer-supplied
biotinylated antibodies

indi igati TagMan® Fast
Bindin Ligation & : :
’ 3 ] E
/ 3 3 5 : 100
.Icycle number i oll'u‘l"]_frl_f[i’lj

0.01

7S
connector
2

Id Chang

ay

TagMan® HEERPCRIGN

AR ER DNATE BRI )i B E
2 FERERE) B92E%01 i go, #IREPCRIEHR EARILE
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Friix TagMan® EARIARTIE

Open Kit Components
* Oligo Probe Kit

&2 Applied
(\_/ 3, A% Big?ystems
TagMan® Protein Assays

Prox-Oligo A \JF ..

1Tb &' Prox-Oligo, 200nM (2 °C to 8 °C)

. Part No.: 4448549

rﬂblmsums.oom F e

TagMan ® Protein Assays

Buffer Kit —

LR LTI TINT TIRRLLILN I
4448571

mrnes e mn
1003001

Prox-Oligo B

: 1003001 he
SR L e |
) te: 15 MAR 2011 Read S0
% Ot

» Buffer Kit = b
« Lysate Dilution = =
« Antibody Dilution
« Assay Probe Dilution

- Assay Probe Storage Enough to make 40 x 96-well plates of

Assay Probes

ThermoFisher
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TagMan® Protein Assay fIt #

rREHRERER
b mBaAESE: 10-500 cells
(HLOZNERY.  1-1000 ng total protein

>R s AN R BNER R
A 2HAe, HE, EEFFPEMKEHYI A
TTEERALTE

>SRN ERY
MR EEPCRI R BB FIEHHE
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TagMan® Protein Assay Workflow

B TaqMan® Fast
20 F R AR Real-time PCR

(4 )

EOREELXEE  TaqMan EARES TagMan & & F &% Applied Biosystems
18l iR il HigReal-Time PCR
e

FEEm v v v @A TagM and®

] 5o+ EERR
#3
BEA
............. ’
Plate transfer
| | | | | 1
30 min. 60 min. 10 min. 5 min.
Sample to result ~3.5 hr
ThermoFisher

SCIENTIFIC
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Application

Intermational ===

Journal of
International Journal of d loual
Andrology "

international journal of andrology ISSN 0105-6263

ORIGINAL ARTICLE

Expression and interdependencies of pluripotency factors
LIN28, OCT3/4, NANOG and SOX2 in human testicular germ
cells and tumours of the testis

siRNA OCTa/4 siRNA LIN28

= 3 + 4 = A= B He OCT3/4 | NANOG ‘ LINz8 10CTa/ | NANOG ‘ LIN28
£ - 0+ T T —n— T T
= 101
6.5
- .« vl -201
e -
T 5 Ty oge = X -301
= et PP, | . . .
3.5 5 O PR
e % farn 20 RO 40+
25 L (©) Ca :
1.5 - . - -50
- . e v slgil 8
0.5 frkisves re 601
o.s¥z
LI R LR RN RN 704
» & N N o >
S Nee o & NN\ N 80, -73
o1 -87

[©]
i
.z~@
$ 2
Fee & & £ &9 8
& e £ F & ° *&? 90
L & s PO S 10p) TCam-2
N ) éO
&

LIN28 functions upstream of OCT3/4 (and NANOG) in
TaqMan® Protein Assay pluripotent stem and germ cells

Protein Expression Sample Prep Kit ~ TagMan® Protein Assay is a quantitative PCR-

7900HT Fast Real-Time PCR SyStem method for protein detection and is highly
_ _ important implementable approach for protein
ProteinAssist software detection and quantification suitable for routine

practice.

Fi
SCIENTI A. J. Gillis et al., Int J Androl 34, €160 (Aug, 2011). >



Protein Stability & Ligand Screening
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AT HnF £ O FE AR

N FEAEIREERRFEM D= EKL
MR X BEIEAR . —

HENFIN BT ERMENE S S RS
SR ZEMEBFHENEEY, XEEH
2B & (combinatorial library);
MTiEEMNSEER, REFAEEET
I EVMNEWZHEEEBERE, 2
REM P iFIEBIETE 44

il & AN E 4R & B P IRIERC IR R SR AT S
=& MBCIR R/ 3 F Y8 X 33T,
T il & F I B B AR SRUER B 9 & /)N
7 FECIRAYIRIMER o

2000 ®O ~0C —m HE

T, of
Protein:Drug
Complex

Temperature sl
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1L

Protein Thermal Shift™ 935 A & 18

»Theory behind the application:

Fluorescence Peak
ojfe 5,
s FEERNE, BH/KEABEAE oo, &
W Protein Aggregation
L = = Z —_ T E Q Oymt:::cmm
'hu,\\\ﬂr.l-, B E j:ﬁ E_*TJ:F y E)|L7kg%
?g @ 40000 - @ ,\.

N . s ) § . &
AEEBRLEREZH], Protein % 30000 - ﬂ S A gt wi%\%}
Thermal Shift™ S EIR BRI § — o
7}<EJ: L 20000 . ‘

10000 W
»>How to calculate M A SO R A L

Temperature (C)

c BT IERHZITEERNTME
s TMEANERFRREBRE N
hd Tm1§i@j(, %Ei@im\i

ThermoFisher 58
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Protein Thermal Shift™ kit

' (proteins from

=1 . -T
RSO  customer) !
I roare : = /
i e =

\ At

Starter and Dye Kits

Protein Thermal Shift™ Protein Thermal Shift™

Analysis Software

»Protein Thermal Shift™ Dye Kit
*Protein Thermal Shift™ Dye
*Protein Thermal Shift™ Buffer

> Protein Thermal Shift™ Starter Kit
*Protein Thermal Shift™ Dye
*Protein Thermal Shift™ Buffer
*Protein Thermal Shift™ Control Ligand
*Protein Thermal Shift™ Control Protein
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Protein Thermal Shift™ kit L%

> BITREAFTEANELugRIEB
> NEEMSE T REBREB RGN
> REEXSHMHIE

> Al A T K I8 E ik St

ThermoFisher
SCIENTIFIC
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TagMan® Protein Thermal Shift™ Workflow

1. Mix protein, buffer,
ligand (if applicable),
and PTS dye

2. Run melt reaction on qPCR 3. Analyze with data
analysis software

Y
I
!

iE.BREEED
FH [K
1Lt b

* Protein Thermal
Shift™ Dye Kit

- ViIA™ 7 Real-Time PCR System * Protein Thermal Shift™
- 7500 Fast Real-Time PCR System Software

- 7500 Real-Time PCR System
- StepOne™ Real-Time PCR System
. StepOnePlus™ Real-Time PCR

System

ThermoFisher
SCIENTIFIC
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Digital PCR

ThermoFisher
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Application

—v
< H g a———

Rare cancer target detection ( Low level pathogen Absolute quantlflcatlon of Generation of references
ARAE B b)) detection (5 R il) viral load (FSFHE0E) and standards (0 @B LY
TS W [\ i kil

B ooom - = 4 o
= : BOTS
E EIEIEREIR oo oo o0 »*‘P -wwmmv '
= — o ’UTCATMr-
E i {
L e B T e ,
GMO detection and Copy number NGS Ilbrary Confirmation of NGS
monitoring (¥ R KK Variation (#% V1 575 5¢) quantification variant detection (48145 1)
- \er & mmmm——" \_ J

5, REY,

IRIR,

SEE

ThermoFisher
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4 & Digital PCR

HFPCRE—HMIXT BB MZER 47 F 1 TPORY IERI AR
“EESRInERZ, NRBRIHITENES

Answer: same # as in reference jar
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Digital PCR(#{=2PCR)

FrrmERE i BIxZRNL, FE RN BNFRFHZE/NT—
MNMEN., TERNFLRAEPCRY &, ABEITHEPCRERG/HHE, &5
BE Gt AR ] LUE A6+ B iR EE D13

Poisson fit
Preparation Distribution PCR Reaction and readout

Q000  gope
OOO® o800
OO000 2893
OOOO

gDNA, cDNA, sample partitioned @ Positive reactions Target
RNA, plasma into many reactions @ Negative reactions Quantification

Use the number of positive and negative PCR reactions to count the
number of target molecules.

ThermoFisher 56
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QuantStudio™ 3D #i=F PCR &%

& B SLI R AR
2/ \BTRYSEERET[E), FaNR{ERFEZ/LY

CIE/ Rk 2
1t UEFEARRS A, UsDHRGER

JEN =R IRZ

ZRRARER
FAM/V1C/ROX

3

EIJ

67



QuantStudio™ 3D Digital PCR 20K Chip

= 20,000 reaction wells per chip 20,000 Reaction-wells
= Minimal sample loss |
= One sample per chip

= Simple and consistent loading
= Sealed consumable minimizes contamina

= Each chip identified by unique identification
number

= Fixed reaction volume minimizes upfront sample manipulation

0o T @
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Digital PCR FH

R A3 {85 A 45is; =K

NGS emulsion PCRA], MFERNEERES
YN ER FrlE AR E HERtE RIETREE

=Rk iy BMpRRRIEEHES

x L

X EE %%ﬁg%*@“'z $ > B2 SRS TR (10%~50%)

FERIZHT RIS M=) LDNAB ST

o HEFEADNAZE>ONERT, BN

T et BRE (0.1%-10%)

REKN WMERESHEHFHREN

GMO 13 BYPHERERR S BHES

ThermoFisher

69





