ﬁﬁgggﬂ'ﬁim > E & L “7? DNA:‘E A 1“? ,i‘ -
ABI PRISM 3100 /R 32 2 Ji *

(P RTAALRR)DF
Field Application Specialist
#ap

Terminator Sequencing Sample Prep BB 08 ems

1 reaction within which each terminator is labeled with a different dye

AmpliTaqg FS
. dATP, dCTP, dGTP, d
unlabeled primer @
F’V ddCTP
el s+ g~ e
~nO
template DNA F ddGTP
~ & ddTTP

T

Sample is purified by ethanol precipitation
to remove unincorporated ddNTP’s before loading

TTP

Appliedbiosystems



Sanger Dideoxy Cycle Sequencing

Performed in a thermocycler with a thermostable Taq polymerase

DEMATURATION ANNEALING EXTENSION PRODUCTS
- T, e
& - EI" — g.
JGLIGER L —1
' * Gl — 0 C G T AN
Tim — A CCGT AT
N2 Applied
ABS Biosystems

Dye Terminator Cycle
Sequencing Step

(1) Template +Primer +Sequencing
reagents (with dye terminator)

v

U
@ ﬁ (2) Cycle Sequencing

(5)loading \/ An(r?ealing @G
<9 i

(4) denaturation

7tension
(3) Ethanol + NaOAc @
precipitation Denaturation
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Advantages of Capillary Electrophoresis AR EEsems

More efficient heat dissipation than slab gels

+ higher run voltages

+ faster run times

¢ higher sample throughput
Automation

+ elimination of manual operations

¢ increased run to run consistency and reliability
Sensitivity

+ less DNA per sample

+ but more strict sample requirement(ex: aware of salt

contamination of the seq. product...... , etc)
‘2 Applied
AS BiBEystems
ABI PRISM® 3100 Overview - Yoty .

= 16 Capillaries
= Automated polymer filling, sample injection, detection &
analysis

= Supports Sequencing & Fragment Analysis
= Supports capillary lengths 36 cm and 50 cm

+ " 22 cm for SNP genotyping and 80 cm for long
sequence application (up to 1000 bp )

= Active temperature control
+ Capable of subambient cooling (18°C to 65 °C)
= Autosampler supports 96 & 384
= Up to 24 hours unattended operation
= PCrunning Windows XP

‘=) Applied
@8‘% Biggy!f?tems
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Process of Typical Run - Yoty .

1. Sample Preparation 3. Beginning the Run

Pt
A = bl

5. Excitation and Detection 7. Data Processing: during running
L
L i
o
"914 [TE] [TT ] T [Y] X]
Islgnaty o B Ta
6. Data Collection 8. Automatic Data Extraction
and Data Analysis
| Bl _L
CRICTD g L
']‘ = <L:_—_ £ Databus | = Analysis
== =P =2 }
[ ¥ [ o Sampla Files
= Applied
A 588y stems
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9. Viewing the Data: on the GeneMapper software or Sequencing

Analysis software

; L R A A R ST
Bigon | B
L] - . s
= [y i i

|
AR TR TN Ll B
Py

L b

EARR IREEN

B
- b

NS SRS BK ‘e Applied
A‘% Biggyis?tems

Applied

ABI PRISM® 3100 : Doors Open A 658 sems

Ayl Synge (250 ul)

(5mL)
Pofgmer Fesarva Synge

Upper Polymer bloc

e, gy ATy

Cection Block ——

Ao trmarmpion
" (supports for 96

Lower polymer
and 384 wells tray)

block
|

Light switch

Anode buffer reservoir

On/off button

5 Appliedbiosystems



Autosampler Close-up 1 Yot .

* Supports up to two 96-
and or 384-well
micrometer plates

» Automated sample
injection

e Autosampler will stay
up if power is lost

Water reservoir Water reservoir
rinse waste

[Cathode reservolr} [ Water reservoir J

1x running buffer

Site 1: 1x GA buffer Site2,3,4: H,0

Instrument Open- Oven and Array BB G sems

e Peltier heat pump used to heat
or cool oven
* can cool down quickly
* facilitates subambient cooling
« Force air oven with two
internal fans to
provide superior thermal
control and uniformity
 Array combs that clip into
oven to provide reproducible
array spatial alignment
* No more tape!!

6 Appliedbiosystems



3130 System Optics

BB 68Eystems

« Laser source:
* 25 mW single argon ion laser
* running at 15 mwW
* simultaneous dual side illumination

~  « Detection:

*In - capillary detection

* two- dimensional
( spectral & spatial dimensions) data
collected by the CCD camera

Lo oy bomage of 2 mpdlars @vas duim om i of] wilh 2 habind o beeate wpeond shan o o gellan bbb

"2 Applied
S 8iBEystems
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Dual Side lllumination

BB EBE s

Gagdiany Gapdiani Capmary
=1 - ..
i p— | '_ = N —-_
| === 2= i T—
ER == R =n 3 =
4= s = (e
- T . T T
Domem Deas Blscked Tegs Beam Bleched Bath Deasm Open .
% gegi
“= Biosystems

Electrokinetic Injection

BB EBE s

» Capillary and electrode
are placed into the
sample

» Voltage is applied

» “" charged DNA enters
the capillary as it
migrates toward the “+”
electrode at the other
end of the capillary

Because of the nature of electrokinetic injection,

sample preparation is critical to the data quality.

Ex: salt contamination, template/primer ratio in seq.
reaction

Appliedbiosystems



Comparison between Sequencing and
Fragment Analysis Consumables

Throughput (24 hrs)

Application Polymer CL"“FI:'!“:}’{" Run Time Resolution Performance
° 3100-Avant
High throughput, small size 22¢m 20 min 5,760* GT 23,040* GT 400 bp 0.50 SDT
fragment analysis
Standard fragment analysis POP-4™ 45 min 2,560* GT 10,240* GT 400 bp 0.15SD
98.5% base calling
Ultra rapid sequencing 36cm 40 min 72,000 bp 288,000 bp 500 bp ety
Rapid sequencing POP-6™ 60 min 48,000 bp 192,000 bp 500 bp 98.5% base calling
accuracy
Standard sequencing 100 min 34,500 bp 138,000 bp 600 bp Q20 (KB™ Basecaller)
POP-4™
Long fragment analysis 65 min 1,760* GT 7,040* GT 500 bp 0.15SD
50 cm
Standard sequencing 25hrs 23,400 bp 93,600 bp 650 bp 98.5% base calling
accuracy
POP-6™
Long fragment analysis 90 min 1,200* GT 4,800* GT 500 bp 0.15SD
Long read sequencing POP-4™ 80cm 35hrs 22,800 bp 91,200 bp 950 bp 98.5% base calling
accuracy

DNA = &
(Sequencing)

ene H g : Genotyping
TRt ) N (GeneScan)
SSCP -
AFLP %
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Sequencing Applications & 2. i * - Yoty .

»De Novo Sequencing

(ﬂ}

»MicroSeq 16 S i 4 Ffd &
»HIV Genotyping system

» Sequencing Based HLA typing
» Mitochondrial Sequencing

» Methylation Study

. Applied
iosystems

m

16S rRNA
Structure
&
Primer
Locations

* Present in all bacteria
e Slow molecular clock
e Used for taxonomy
e Publish new species
In public data bases

Appliedbiosystems



- . . T_"“f,
MicroSeq Libraries BEN

= ;
= 16S Bacteria Library Eubacteria BrancicroSeq-
+ Pharmaceutical / Sterility Control / Human pathogens

= QOver 1,100 entries, over 1,000 type strains.

= Near complete Bacillus, Staphylococcus & Coryneforms
(40 Corynebacteria)

= Very strong in Gram negative nonfermenters.
= Opportunistic pathogens, and 450-500 Aerobes.
= Add Mycoplasmas, Ureaplasmas

= 28S Fungi Library
+ 500 Yeasts.
+ 1,000 Filamentous Fungi.

= Typing Kits

+ Methicillin Resistant Staph. aureus (MRSA) Library/
Protein A gene used for typing

i S Applied
MicroSeq®Workflow A 6lEEysiems
;:“-- Jor A Sample from colony or pure culture
lT PrepMan Ultra DNA isolation <30
minutes'v
- MicroSeq PCR module < 2 hours
- -
ar.J MicroSeq Cycle sequencing module < 2 hours
VAl MicroSeq analysis software and rDNA database <30
= minutes

Final identification report

11 Appliedbiosystems



Pharma Sterility Control AR A ms

Genentech Unknowns D1796, D1921 & D1921B = Serratia marcescens

Unknown. 1537 GenenlechD 1786 con 3 i
025X 1537 Seralia marcescens 40003
1.58 X 1537 Seratis erdemopbila 0100
ZAEN 1538 Serratia carin SO0
201 % 1537 Seratin wdwril oa Burrulio surcescens BCORRT
206X 1535 Elobedclla Irevizand Gienentech M6 con S GesslE
222X 1537 Cadesmanaled Genentech-0192 18 con BH GsswiEl
230 %X 1537 Cllrobacler younpan Burven Lech-01821 con 58 rasedl
M Juin. 0.831%
—— Serrabis mane eseEns

Genenles b0 1921 con SH
wnerdech-D1 796 con 5
wnerdech-01 52 16 con 38

Fwralia aderilern
Swralin endomophils
! Seeralia ficaria
CArobscler youngpue
i [ Gilrabacter braaki
| Cilrabacter frewndii
Kl bzd ella Ir evizers
{ Codecea neleri
Codeces davizan
AR epied
“= Biosystems
S Applied
mitoSEQr™ Resequencing System A%E'ﬂsh’“emi*
Nuclear DNA

* 2 copies/cell

* Unique to sample

* Bi-parental inheritance
» Recombination

Mitochondrial DNA

« 100 - >1000 copies/cell

* May not be unique to sample (heteroplasmy)
* Predominantly maternal inheritance

« No recombina

« High Mutation Rate: 10-20x nuclear DNA

« Highly polymorphic in Control Region

iy

Hyper-variable regions
HV1 HV2

Control region

mtDNA
16,569 bases

Date | Confidential © 2005 Applied Biosystems
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BB 68Eystems

Mitochondrial DNA Sequencing is used for

= Human Evolution & Origins

= Human mtDNA Disease Identification
= SNP and Mutation Detection

= Senescence

» Matching mtDNA sequence with maternal
relatives — (even many generations apairt)

Date | Confidential © 2005 Applied Biosystems

BB 68Eystems

Mitochondrial DNA SNP Detection

= One of the major applications is for cancer detection

+ mtDNA mutation occurs in large number and high frequency in
cancers

+ Mutation not restricted by cancer type
¢ High copy number

+ Used for early cancer detection because mtDNA mutation occurs
early in tumor progression

= Studies on other mitochondrial diseases

Date | Confidential © 2005 Applied Biosystems
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Mitochondrial Diseases AR Aepled

Parkinsonism Parkinsonism

AD Alzheimer's Disease
ADPD_Alzheimer's Disease and Parkinsons's Disease
AMDF Ataxia, Myoclonus and Deafness
CIPO_Chronic Intestinal Pseudoobstruction with myopathy and Ophthalmoplegia
CPEO Chronic Progressive External Ophthalmoplegia
DEAF Maternally inherited DEAFness or aminoglycoside-induced DEAFness
DEMCHO Dementia and Chorea
DMDF Diabetes Mellitus & DeaFness 7
Exercise Intolerance HO1 | Human miCi& |
ESOC Epilepsy, Strokes, Optic atrophy, & Cognitive decline
FBSN Familial Bilateral Striatal Necrosis ask)
FICP_Fatal Infantile C: Plus, a MEL,
GER Gastrointestinal Reflux
KSS Kearns Sayre Syndrome
LDYT Leber's hereditary optic neuropathy and DYsTonia
LHON Leber Hereditary Optic Neuropathy
LIMM Lethal Infantile Mitochondrial Myopathy
MDM Myopathy and Diabetes Mellitus =i ] l’ . —T
MELAS Mitochondrial Encephalomyopathy, Lactic Acidosis, and Stroke-like episodes
MEPR Myoclonic Epilepsy and Psychomotor Regression MMD  CCOon fl'rB"H
MERME MERRF/MELAS overlap disease MERFE
MERRF Myoclonic Epilepsy and Ragged Red Muscle Fibers
MHCM Maternally Inherited Hypertrophic CardioMyopathy
MICM Maternally Inherited Cardiomyopathy
MILS Maternally Inherited Leigh Syndrome

ial

ial

MM Mitochondrial Myopathy
MMC Maternal Myopathy and Cardiomyopathy

i ial Disorder X hy. blindness, hearing loss, peripheral neuropathy)
NARP__Neurogenic muscle weakness, Ataxia, and Retinitis Pigmentosa; alternate phenotype at this locus is reported as Leigh Disease
NIDDM Non-Insulin Dependent Diabetes Mellitus
PEM Progressive Encephalopathy
PME Progressive Myoclonus Epilepsy
RTT Rett Syndrome
SIDS Sudden Infant Death Syndrome
SNHL Sensorineural Hearing Loss
Varied Familial Presentation

Date | Confidential © 2005 Applied Biosystems

Methylation Study BB EBE s

Thirs pitilea By
Yok e A

Methylation
Epigemetic alterations of gene Function ane now known i

wEieT region metknd f GEHE a
by herisabie s _* Sllencmg

ally, abnormal

of canveer. Spe

S SUppTTSCr genes contribtes |

Hhrebny e b oof g furetion, which «
emsin. Reasprrsic of almsmmally aheed sgsoosor g
reseaae hed for prtential dhinical appdication

e silencirg has focuned on the
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reoghems e high Cpd o el Cpes i,

il e

| evar g
where the o DA 8o RNA ey | gees. hovoe Bsen sl
il et proanoter-aesociaied Cp nhankb an kel sdeone (DS, 2 homatokogic disonler

methlaned i wharch D bk P Feey
il resules

e aned

Tt besa

sl gemie sl

s
an e vevruied bo exge

I cancer cells, promoser reghon Cpis = fira approach
islansds are more likely 5o beoome methybaed, and the hvkaton,
ot cooperate with odher wanscripeonal sllencing dhiro
Date | Confidential © 2005 Applied Biosystems
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Methylation Study BB 258

= Bisulfite treatment of gDNA converts unmethylated
Cytosine to Uracil.
+ Methylated Cytosine remains a C.
= After PCR amplification all Uracils are converted Thymine.

= Comparing the sequences of the native gDNA to the
bisulfite treated gDNA will show you the methylated bases.

unmethylated methylated

Target -CG-—- —-ChG—
Bisulfite treatment & cleanup -G —CmGE—
PCR o ~E0=

Date | Confidential © 2005 Applied Biosystems

GENESCAN
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GENESCAN

Standards

[l M

45 min /each run

EENENETYS
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GeneMapper™ Analysis Software  ABARE. ..

= Automatic size
determination

= Automatic allele peak
quantitation

= Used in conjuction with
Genotyper™ I

Wil -
l{ i :1. .l

ama

"R EE

i

e I ) o

il
2%
14

53555
L T

|
|

-\.ul-

]
=1
=1

&l

Genotyping Applications 4 F]+t 2. &+  ABAE s

»Human Linkage Mapping
» microsatellite genome panel

> ABEE s
» 16 STR Markers in one lane

»AFLP Plant Mapping Kits
»SNPs Detection

»SSCP

17 Appliedbiosystems



Genotype with Microsatellite Markers

Microsatellites are 2—7 bp
Alleles repeats flanked with unique
distinguishable by sequences constituting a
PCR product length ‘microsatellite marker’

» The number of repeat units
varies in the population

» Assumption is that each
repeat unit is randomly

L0 [ —
- Allele 1 distributed in the population

-,
-_— Allele 2

I
T A||e|e"_))

P — Widely spread in the genome

¥ E— Allele 4

e —— Allele 5 Over 7000 microsatellite _
S : markers have been mapped in
the human genome

K5y Applied
I~ Big:?ystems

3130 GeneScan Analysis for Microsatellites

Dosz8s D9S1690

GeneScan Analysis plots (size (bp) vs. fluorescence
intensity) of microsatellites on the 3100 Genetic
Analyzer. GeneScan Installation Standard and the
GeneScan 400-HD Size Standard run with POP4 and
a 36cm capillary array are shown. The Installation
Standard is a pool of six Linkage Mapping Set
markers, amplified from an individual CEPH family
member (1347-02).

18 Appliedbiosystems



Possible Mechanism for “Stuttering”

BB 68Eystems

Date | Confidential

Step 1 T 7§ |
57 3 7 B 3 F

Step 2

Step 3
Step 4

UIIII]J\_:_:II".".IIIIIDIIII]]

© 2005 Applied Biosystems

STR Stutter Peaks

Date | Confidential

6.1% 7.5%

4bp

BB 68Eystems

© 2005 Applied Biosystems
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'A PeakS A%Elns::rﬁ?ams

160 180 200

+A

1bp

Date | Confidential © 2005 Applied Biosystems

Aﬁ Elns::rrgl‘:?ams

ﬁglﬁuﬁi— fe ki F
Validation on instrument, protocol, reagents!!

ﬁ% Bms;r!s?tgms
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AmpF /STR® Identifiler™ Kit
A Combination of Experience

> 7 AR
AL+ FE

SGM Profiler VT T
Plus™ Kit Plus™ Kit ('(I}gtle'
D251338

D1655639
VWA

D165539

D351358 | D351358 16 markers in
D351358 one PCR reactions

—

A% Bmsyl'lsetgmi

AmpF/STR® Identifiler™ Allelic |

Ladder —
_ |
_.wﬂ_u i A \MM il | “m;l]
|l 1 1 AT s
TN T RN 1T Y
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AmpF/STR® Yfiler™ Kit

DYS19 —.
DYS385 a/b
DYS389 I/
DYS390
DYS391
DYS392
DYS393

European
Minimal haplotype

DYS437
DYS448
DYS456
DYS458
Y GATA C4
Y GATA H4

= Applied
k. Eigg;items

DYS438

DYS439 } SWGDAM

Highly
polymorphic
loci

DNA 5 & 47 F B i 4%

b P~ DNA
/

= Applied
k. Eigg;items

4v ~ Specific primers 2 PCRz& |

" i FPCRF Ji

22
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AmpFISTR Profiler Plus

Nonprobative Casework
E_l 100 1z0 140 10 120 200 220 240 ZEQ =20

1200

200 ] Victim
400
o Moo o Ml i1 | | Reference
23EB :Case 1 (W) reference EHE =36 :Case 1 (V) reference
23Y :Case 1 (W) referance
1200 ] Suspect
00 fk Reference
400
o Lok oaa o dale L
24EB :Case 1 (S) reference EE =24G :Case 1 (S) reference
LI =4 :Case 1 [S) reference
1200 1 Sperm
o rt Fraction
ST D N P v iy
19E :Case 1 sparm EmE 196 :Case 1 sperm
M 13¥ :Case 1 sperm
1200 Epithelial
00 .
1 Fraction
400
I | YO VI TN || T
15E :Case 1 epi EHE 156 :Ca=e 1 =pi
I 15¥ :Case 1 epi
'y Applied
Advantages of AFLP AR B8y sims

Some of the advantages of the AFLP technigue are the following:
+  Only small amounts of DNA are needed.

+ LUnlike randomly amplified polymorphic DMNAs (RAPDs) that use
multiple, arbitrary primers and lead to unreliable results, the AFLP
technigue uses only two primers and gives reproducible results.

+  Many restriction fragment subsets can be amplified by changing the
nucleotide extensions on the adaptor sequences. Hundreds of
markers can be generated reliably.

+ High resolution is obtained because of the stringent PCR
conditions.

+ The AFLP technigue works on a variety of genomic DNA samples.

+  No prior knowledge of the genomic seguence is required.

23 Appliedbiosystems



BB 68Eystems

Template preparation & ligation of AFLP adaptor

N N

A. Cut genomic DNA into fragments with the restriction enzymes Msel and EcoRl:

o /r?‘\l' |

B. Ligate adaptors: EcoRI F_‘and Msel
|

C. Modify genomic DNA fragments:
Mszel Mzel EcoRI EcoRI
| I |

Preselective amplification - Yoty .

Freparad Template: Genomic DA
Fragment, Modified with Adaptors

’J_[_J ﬁj Praselactive Primars:

Bl ~ : EccRI adaptor + recognition site + &
or EcoRl adaptor + recognition site

Adaptors, Themal
Core Mix ';I 7 Cycling
W

R—

C: Msel adaptor + recognition site + C

24 Appliedbiosystems



Selective amplification - Yoty .

A. Choose Selective AFLP Primers: ¥ Il Axx [ Cxx * Flucrescent dye

Jir I Ao - one of sixieen different fluorescent dye-labeled
AFLP EcoRl Selective Amplification primars.
1 Cxx - one of eight different AFLP Msel Selective
Amplification primers.

B. Run Selective Amplification:

i =

[ ICAG TGT

L_IGTC ACA
= Applied
kﬁ Eiggyitems
1 pg of Undigested DNA Pracalectran amplification produats

(10 el lan) croate & wsalbde crogar
in thi 100-1500 bp range

BstElla! DMA size Boehringes bannbim

1 g of EcoR| digest

rlll._i!__:
>

B
|

e

1

- v
124
BatEll o 1 pg ol DA
sire standards  after EcoRl and Mand digasts, Thacn 267
87
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BB 68Eystems

Sepes Geratypes |

Zarrple Fis Dye |Alsia 1 |Miele? |Alele) |Alsied |Allsis s |Allede0 |Absie 7
1 DO BO2 afip 2B |1 ir- 0 1 [i] 1 1
2 (oA Dmapz0E 0 [0 1 n o 3 0
3 MO_F02 _afls_200E D i1 1 1 1 n ir.
[al I
I M-

g e s G| e O AREER Tl e e

bk vl Fedln B
e B - e C
= - — i W B ]

AR Angied. .. Thanks!

www.aapliedbiosystems.com.tw

twsupport@appliedbiosystems.com

0800-251326 ; 02-23582838
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