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About GATC Biotech

« GATC Biotech is a leading provider of DNA sequencing
services and innovative bioinformatics solutions

Founded 1990

for 10,000 customers
from industry & academia

in 40 countries
worldwide

100% self-financed,
independent & profitable

90 employees in 4 subsidaries =
& 10 sales offices
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GATC
European wide sales structure

» \We have subsidiaries and offices In

Germany
Constance, Berlin, Munich,
Stuttgart, Bielefeld

United Kingdom _
London, Cambridge, Edinburgh .

.
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France ' :
Paris, Marseille, Lyon
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Sweden
Stockholm ¥y

& —, .F
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Sequencing technologies in house

Applied Biosystems
ABI 3730XL

since 1996

lllumina / Solexa
Genome Analyzer Il

GATC Biotech

Roche / 454
Genome Sequencer FLX

Jan. 07 GS20
today 2 GS FLX
(Titanium chemistry)

Jan. 07 GA classic
today 2 GAIl
(2 x 76 bases)
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Applied Biosystems : ABI 3730

Sanger sequencing

The Gold Standard in DNA
sequence analysis

dideoxynucleotide chain
termination

read lenght up to 1,100 bases
1 Mb / machine / day
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Roche / 454: GS FLX overview

Pyroseguencing

Amplification: emulsion PCR

Standard run

e up to 400,000 reads / run
o (@ 250 bases / read

e ~100 Mb/run

Titanium run

e« >1,000,000 reads /run
@ 350 - 450 bases / read
e ~400 Mb/run
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Hlumina / Solexa: GAIll Overview

Sequencing by synthesis

Amplification: bridging PCR

8 Lanes / run
 40bp reads
e 76bp reads
« Upto 6Gbp/run

Paired end / mate pairs
e 200Dbp Insert size
o 3kinsert size

« 10k insert size (comming soon)
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Sequencing of...

de novo sequencing

Genomes re-sequencing

cDNA

Transcriptomes amplicons, exons
SAGE / CAGE; 3' UTR /5’ UTR

whole metagenome

Metagenomes prokaryotic cDNA
16S / 18S rRNA

smallRNA / microRNA

Regulomes chip
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. ¢ GATC
Applications

de novo sequencing
re-sequencing

Genomes

cDNA
amplicons, exons
SAGE / CAGE; 3’ UTR /5 UTR

whole metagenome
prokaryotic cDNA
16S / 18S rRNA

smallRNA / microRNA
ChlP
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De novo sequencing. Hybrid Strategy

!l
] __*é ";

. Raw sequence data fasta, qual & sff
of GSFLX & GA fasta, qual & scarf

. a) de novo assembly GA Il fasta & qual
b) Hybrid assembly GA Il contigs + GS FLX raw  ace

. Mapping / Alignment for Homopolymer correction ace, fasta
. Scaffolding & assembly validation xls, ace

. Statistics, summary pdf, txt
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De novo sequencing. Hybrid Strategy

~x Strategy of Contig 2 - O] x|

1C11|25CI 1C11|5DCI 1C11|?5CI 1D2:L'ICICI 1C12|25CI 1D2|5CICI 1G2I?5D 1CI3:L'IDCI 1G3|25D 1CI3|5DID

Coverage Threshold
WV Conflicts -mmm om+

= Depth of Coverage
Pair Consistency

FEDZSAGDZISE06. 1-275(12275) ——— :
FES25AGD2IKTES. 270- 1(1;2?{:') | Pair consistency histogram |

FEYVEEFDIDUFXD(leE?j
FEYVERFOLBHAXA(1:261)
FEYVEAFOLCHNZE(1:264)
FEYVEGFOLIDAFZI(1:261)
FESZ25AG0ZFHUBY (12171
FESZ25AGR02GNNMZ(1253)
FEYWEAGFOL1EHYO1.253-1(15253)
FEQZ25AGOZFKHRI(1:259)
FEYVEGFOLEVIAR(1:254)
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Hybrid Strategy: contig size

i
Alignment & homopolymersy Scaffolds & validatio E!
THIE]

140.000
OGS FLX
BG

SFLX & GAIl

120.000
100.000
o
< 80.000
60.000
40.000
o :-

Average Contig Size N50 Contig Size
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Hybrid Strategy: homopolymers

Alignment & homopolymersy Scaffolds & validatio '— |

GS-FLX

Genome Analyzer

GATC Biotech

4030 4090

4100

4110 4120 4130 4140 4150

GEGCAGEECTEGAAGGEE{ CA7 4

LTCTCGGCTTCATTCCC AR - COCATTC-AAGACCCTGGCGLACGCTCCGETGRCGCT

%
—_—
%
ﬁ.
%
%
—_—
%
%
—
%
%
%
%
—
%
%
—_—
%
%
%
%
%
%
%
—
%
%
—

GCGCAGCCCTCGAAGGE
GOGCAGCC-TCGALGED
GCGCAGCCCTCGAAGEE
GCGCAGCCCTCRAAGEE
GCGCAGCCCTCGALGEE
GCGCAGCCCTCGAAGEE
GCGCAGCCCTCRAAGEE
GCGCAGCCCTCGALGEE
GCGCAGCCCTCGAAGGE
GOGCAGCCCGCGALGED
GCGCAGCCCTCGAAGEE
| GGACAGCCCTOGAAGGE
| CGCAGCCCTCGALGGED
| CGCAGCCCTOGAAGGED
| GCAGCCCGOGAAGGE
| CAGCCCTOGAAGGED

| CAGCCCGCGAAGGE

I CAGCCOTCGALGGED

| CAGCCOTCGAAGGE

| AGCCCTCGALGEE

| AGCCCTCGAAGGE

| AGCCCTCGAAGEE

| AGCCCGCBARGEE
|GCCCTCGARGGE

| GCCCTOGAAGEE
|GCCGTCRALGGED

| GCCCCCBAAGEE

| GCCGTCGAAGEE
lcToGaAGGe

Iy Ty

IRy ]

EEEEEEEEFEEEE EEEEEEEEEEEEEEEE]
3

l._.l

TCOECTTCATTCCCAL-COCATTO-AAGA P

TCGGCTTCATTCCCARAC GLATTC-AAGA P

TCGGCTTCATTCCCAL-COCATTO-AAGA P

TCGGCTTCATTCCCAL-COCATTC-AAGAP

TCGGCTTCATTCCCAA-CGCATTC-AAGA P
STCTCGGCTTCATTCCCAL-CHCATTC-AAGACCCTHECGCACGETCCGGT GLEGCT

b -GETCTCGECTTCATTCCCAL-CoCATTC-AAGACCCTGECGCACTCTCCGETLCRCT

b - GGTCTCGGCTTCATTCCCAL-CGCATTC-ARGACCCTHGCGCACTCTCCGGTGECGIT

lAA-GGTCTCGGCTTCATTCCCAL-CGCATTC-AMGACCCTGECGCACTCTCCGGTEE0GT
lai-GETCTP
laa-GGTCTC P
lna-GGTCTCGP
lad-GGTCTCGGY
lnA-GGTCTCGE Y
lAA-GGTCTCGGEC P
lad-GGTCTCGECTY
lAA-GGTCTCGECTY
lad-GETCTCGECTP
lad-GGTCTCGECTY
lAA-GGTCTCGECTTP
JAL-GGTCTCGGCTTP
laa-GGTCTCGECTT P
lAA-GGTCTCGECATP
lAL-GGTCTCGGCTTE P
lAA-GGTCTCGGCTTE P
lAA-GGTCTCGECTTE P
lad-GGTCTCGGCTTE P
lAA-GGTCTCGGCTTC P
lii- GETCGOGECTTCATT P

all GA reads show
5A's
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Hybrid Strategy: scaffolding -

Raw datg>AssemoAlgnmen: & homopolymers 8caﬁo|ds&va|idaﬂo
=—,§ -

514|EIDD 514|5EID 515IEIEID 515|5EID SlEIEIDD SlEIEDD Sl?IDDD 51'?|5EID SlBIEIDD ElBISDD

Reads with expected
Insert sizes
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Hybrid Strategy: scaffolding

lSI{IEIEI l-’-lElElEl lSI{IEIEI lEI{IEIEI l?I{IEIEI lBI{IEIEI lQ?EIEI EDI{IEIEI El?DD 22?00 23?0[

O A —
GATC Ecoli 02 3FE_1 GATC Ecoli 02 3PE 2 GATC Ecoli |

21?00 21%00 21?00 thISDEI 21?00
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. ¢ GATC
Applications

de novo sequencing
re-sequencing

Genomes

cDNA
amplicons, exons
SAGE / CAGE; 3’ UTR /5 UTR

whole metagenome
prokaryotic cDNA
16S / 18S rRNA

smallRNA / microRNA
ChlP
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Re-Sequencing: GA I
T

Alignment / Mapping & SNP

1. Raw sequence data fasta, qual & scarf
2. Alignment / Mapping & SNP txt, ace, gff & xls

3. InDel table txt / xIs

4. Alignment report txt / xIs & gff (step 2)

5. Statistics, summary pdf, txt
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Re-Sequencing: GA Il
Alighment / Mapping & SNP !

1. Raw sequence data: fasta, qual & scarf

Reads in fasta format (GATC_sequence.fas)
>GATC 8 1 879 612
TAAAAGGATTTTATTTTCGTTGTTGAAAGTGCATGT
>GATC 8 1 880 245
TATGTTGGTTGGCTTCGGTAAGGCATCCTACCTTGT

Read Qualities in fasta Format (GATC_sequence.qual)

>GATC_8 1 879 612

40404040 4040404040404040404040404040404040404040404040404040 36
40 40 40 40 40

>GATC_8 1 880 _245

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 33 3540 40 40 40 40 40 40 40 40 40
40 40 40 40 40

Solexa Scarf Format (GATC_sequence.txt)

GATC:8:1:879:612: TAAAAGGATTTTATTTTCGTTGTTGAAAGTGCATGT:40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 36 40 40 40 40 40
GATC:8:1:880:245: TATGTTGGTTGGCTTCGGTAAGGCATCCTACCTTGT:40 40 40 40 40 40
404040404040404040404040403335404040404040404040404040404040
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Re-Sequencing: GA Il

Alighment / Mapping & SNP

SNP

>NC_000913 inRef_1
<NC_000913 inRef_2
<NC_000913 inRef_3
>NC_ 000913 1nRef 4
NC 000913 ref
<NC_000913 1nRef 5
>NC_000913 inRef_6
<NC_000913 inRef 7
<NC_000913 inRef_8

GATC Biotech

TAGGTGATGG
TAGGTGATGG
TAGGTGATGG
TAGGTGATGG
TAGGTGATGG
GTGATGG
ATGG

G

TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC

TGCGCACC

>>>>H>>>>

TGCG

TGCGTG

TGCGTGGG

TGCGTGGGA
TGCGTGGGA ATTCTTTGC
TGCGTGGGA ATT
TGCGTGGGA ATTCTT
TGCGTGGGA ATTCTTTGC
TGCGTGGGA ATTCTTTGC
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Re-Sequencing: GA Il

Alighment / Mapping & SNP H!

Position

Coverage

Reference

Consensus

Qual(G)

Qual(A)

Qual(T)

Qual(C)

Qual(N)

Base list

Qual%

41649

19

0

0

313

257

9

CCCCCCCTT

0,54

41726

11

224

102

0

0

12

AAAGGGGG

0,68

42339

21

0

189

0

352

35

AAAAACCCC

0,63

43461

24

0

0

180

29

CCCCCCTTT

0,57

43896

22

0

0

273

24

CCCCCCCTT

0,56

45140

21

0

22

AAAAAAAAC

0,6

45369

11

0

11

GGGGGTTgt

0,66

45559

18

32

AAAAAAACC

0,49

45636

24

18

CCCCCCCCC

0,5

45748

24

25

AAAAAAAAL

0,62

51426

15

9

AAAAAAAGC

0,51

72440

17

16

CCCCCCCC(

1

86634

4

8

CGgg

0,47

96307

26

17

CCCCCCCCC

96350

6

0

CCCcCcCC

96353

4

12

GGgg

96393

6

7

CCCCCc

96408

5

O O OO 00O oo o

2

Ccccce

102433

11

(0]
o

21

GGGGTTttttt

113988

14

21

CCCCCCCTT

114681

25

10

CCccceecc

151966

26

>2O4A4O0>r A4 04> 00042>00>»>0

@00 00000000O> 4> 0044004

O O O OO0 O00 o0 oo

0

GGGGGGGC

GATC Biotech
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Re-Sequencing GA Il: mate pairs / paired end

Alighment / Mapping & SNP E

i

SQlIlDD SQlIZDD SQlISDD 391I4DD SQlISDD SQlIGDD SQlI'?UU SQlISDD SQlIQUE

Paired End Sequence Reads

Red:
Deviation from expected
Inserts sizes
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Re-Sequencing: insertion

Alignment / Mapping & SNP > InDel> Visualization g !

Subsequent analysis with proprietary GATC tools

<NC_13_inRef_3
>NC_13 inRef 4
NC 13 ref
<NC_13 inRef 5
>NC_13 inRef_6
<NC_13 inRef 7

<NC_13_inRef_2
<NC_13 inRef_3
>NC_13 inRef 4
>NC_13 notlnRef_1
<NC_13 notlnRef_2
>NC_13 notlnRef_3
>NC_13 notlnRef_4
NC_13 ref
>NC_13 notlnRef_5
<NC_13 notlnRef 6
<NC_13 notlnRef 7
<NC_13 inRef 5
>NC_13 inRef_6
<NC_13 inRef 7
<NC_13 inRef_8
>NC_13 inRef_ 9

GATC Biotech

TAGGTGATGG
TAGGTGATGG
TAGGTGATGG

TAGGTGATGG
TAGGTGATGG
TAGGTGATGG
TAGGTGATGG
GTGATGG
ATGG

G
TAGGTGATGG

TATGCGCACC
TATGCGCACC
TATGCGCACC

TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TATGCGCACC
TGCGCACC
CACC

TTGCGTGGGA

TTGCGTG
TTGCGTGGG
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA
TTGCGTGGGA

AN ATTCTTTGCC GCACTGGCCC GCGCCAATAT
A/ATTCTTTGCC GCACTGGCCC GCGCCAATAT
ATTCTTTGCC GCACTGGCCC GCGCCAATAT

TC
TCTCGG
TCTCGGCGAA

TCTCGGCGAA
TCTCGGCGAA
TCTCGGCGAA

inserted

ATT
ATTCTT
ATTCTTTGCC
ATTCTTTGC
ATTCTTTGCC
ATTCTTTGCC
ATTCTTTGCC
ATTCTTTGCC
ATTCTTTGCC
TCTTTGCC

GCACTGGCCC

GC

GCACT
GCACTGGCCC
GCACTGGCCC
GCACTGGCCC
GCACTGGCCC
GCACTGGCCC

GCGCCA

GCGCCA
GCGCCA
GCGCCA
GCGCCA
GCGCCA
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Re-Sequencing: GA Il

Alignment / Mapping & SNP

E File Edit Sequence Conkig Project SHP
Position: ©

Met Search  Window Help

537540 537550 537560 537570 537580 5375590

Visualization

537600 537610 537620 537630 537640 537650

P Translate P Consensus

TGGETGECCATACGGGCGCGEARLCCGTGRACGCGAGC GLGCTTAGGGTGC TGO TTGrAAL GTAC GTTICATGATTC GETACCTGGLTTGAC GACTTGAGGTC GCAGTGACCCCG

FN-1066_4_8_288_391_329(1»32)
FH-1066_4_8_64 397_956(1»32)
FN-1066_4_8_153_124 856(1»32)
FN-1066_4_8_206_267_880(1»32)
FH-1066_4_8_143_415_315(1»32)
FH-1066_4_8_318_696_896(1>32)
FH-1066_4_8_300_211_393(1»32)
FN-1066_4_8_285_783_401(1»32)
FH-1066_4_8_47_867_547(1»32)
FN-1066_4_8_248_248_765(1»32)
FH-1066_4_8_170_674_863(1»32)
FN-1066_4_8_132_224 422(1»32)
FH-1066_4_8_143_867_212(1»32)
FH-1066_4_8_l2_546_863(1»32)
FH-1066_4_8_330_361_264(1»32)
FH-1066_4_8_213_65_570({1»32)
FH-1066_4_8_27_597_933(1»32)
FN-1066_4_8_l04_886_516(1»32)
FN-1066_4_8_323_538_L18(1»32)
FH-1066_4_8_13_548_750({1»32)
FN-1066_4_8_l86_55_89{1>32)
FH-1066_4_8_125_109_919(1»32)
FHN-1066_4_8_159_15_321({1»32)
FN-1066_4_8_208_367_998(1»32)
FH-1066_4_8_207_98_105({1»32)
FN-1066_4_8_22_881_563({1»32)
FHN-1066_4_8_40_318_377(1»32)
FN-1066_4_8_36_288_s90(1»32)
FH-1066_4_8_66_472_69{1>32)
FN-1066_4_8_314_578_937(1»32)
FH-1066_4_8_97_488_77{1>32)
FN-1066_4_8_237_265_747(1»32)
FN-1066_4_8_1_326_584{1>32)
FN-1066_4_8_230_490_527(1»32)
FN-1066_4_8_73_305_853(1»32)
FN-1066_4_8_262_l42_286(1»32)
FH-1066_4_8_30_320_404({1»32)
FN-1066_4_8_264_465_781(1»32)
FHN-1066_4_8_34 723_688(1»32)
FH-1066_4_8_230_464_49(1»32)
FN-1066_4_8_207_231_552(1»32)
FH-1066_4_8_178_175_634(1»32)
FH-1066_4_8_64 476_735({1»32)
FN-1066_4_8_155_271_721(1»32)
FN-1066_4_8_270_267_711(1»32)

GATC Biotech
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I TGGTGOCCATACGEGCGCEGAAACCETERACGY
I TGGCCATACGEECECG0ARAC CETGRACGCGAY
| GGCCATACGRECGE GEALACE GTGEACGIGEGY
| GCCATACGEACECEGARACCETERACGCGAGCY
| GCCATACGEACGCEGARACCETERACGCGAGCY
| CCATACGGECGCGEALACCGTEGACECEAGCGY
| CCATACGGECGCGEALACCGTEGACECEAGCGY
ICATACGGGCGCGGAAACCGTGGACGCdAGCGC’
| A TACGGECECGEARACCETGRACGCRAGCGCGY
| A TACGGECECGEARACCETGRACGCRAGCGCGY
| GGGCECE0AAACCETERACGE GAGCECECTTGY
| GGECECEGAAACCETERACGL GAGCECECTTGY
| GGCGCGEALACCOTEACGCEAGCGLGCTTGAY
| CGEGGARACCETGRACGCEAGCGCGCTTRAGGY
| GCGGALACCGTEGACGCGAGE GLGCTTGAGGGY
| CGGARACCETERAC GCGAGCECGCTTGAGGGTY
| CGGARACCETERAC GCGAGCECGCTTGAGGGTY
| CGGARACCETERAC GCGAGCECGCTTGAGGETY
| 44 ACCOTGEACGCBAGCGCGCTTGARGETECTY
| 44 CCOTRGACGCGAGCGCECTTEAGEGTECTGY
| 44 CCOTRGACGCGAGCGCECTTEAGEGTECTGY
| 44 CCOTREGACGCGAGCGCECTTEAGEGTECTGY
| CCOTREACGOGAGE GCGCTTEAGGETGCTEGGY
| CETGRACGCGAGCECECTTGAGGETECTGGETY
| CETGRACGCGAGCECECTTGAGGETECTGGETY
| CETGRACGCGAGCECECTTGAGGETECTGGETY
| CETGRACGCGAGCECECTTGAGGETECTGETTY
| GTGEACBCEAGCGL GCTTRABGETECTEGETT
| GTGEACBCEAGCGLGCTTRABGETECTEGETT

I TGGACGLGAGCGCECTTEAGECTGCTGERTTGY
| GGACGCEAGCGCGCTTRAGGETECTRGETTGRY
| GGACGCEAGCGCGCTTRAGGETECTRGETTGGY
| GACGCGAGCGCGCTTEAGGGTECTERCTTERAY
| GCGAGCECECTTGAGGETECTEEOTTGEALLGY
| GCGAGCGCGCTTRAGGGTECTEEGTTGGALAG P
| GCGAGCECECTTGAGGETECTEETTGEALLG Y
| CGAGCGCGCTTRABGGTECTEGGTTEGARLGT P
| GAGCECECTTEAGETGCTGEGTTGRALAGTAY
| GAGCOCECTTEAGECTGCTGEGTTGRALAGTAY
| 4G CGCGCTTRAGGETECTEGETTGCALLGTAC P
| 4G CGCGCTTRAGGETECTEGETTGOALLGTAC P
| GCGCGCTTEAGGGTECTEEGTTERARLGTACGY
| CGCGCTTGAGGETECTGGETTGGALLGTACGTY
| GCGCTTRAGGETGCTEGGTTEGALLGTACGTTY
IEIITTGAGGGTGCTGGGTTGGAAAGTACGTTTCA’h

i Strategy of Contig 1
Position: 353

Coverage
] Canflicts

B e

»
»
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Applications

de novo sequencing
re-sequencing

cDNA

Transcriptomes amplicons, exons
SAGE / CAGE; 3' UTR /5 UTR

whole metagenome
prokaryotic cDNA
16S / 18S rRNA

smallRNA / microRNA
ChIP

GATC Biotech © 2007-2009




Transcriptome

CAGE (~ 20 bp),
e 5' SAGE 14-20 bp SAGE (14; 18; 26 bp) 3’

& I

w J
H_I ~ ——
5'UTR translated Region 3'UTR  PolyA Tall

—

—~

full length cDNA

GATC Biotech © 2007-2009



Transcriptome: cDNA

without coligation:
smaller fragments will be lost; lots of short reads

2000 bp

nebulize ¢

50 bp 250 bp 500 bp

too small

with coligation: all fragments will be sequenced

Gene A Gene B Gene C

240 bp

nebulize ¢

80 bp

160 bp

too small

short read

nebulize ¢

too small

GATC Biotech
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Transcriptome: cDNA

cDNA Lip >Raw Daig>Clusiering >GA Mapping>Visualization

GATC Biotech

CDNA library preperation

« Normalised GS-FLX
e Non-normalised GAII

Raw sequence data (GS-FLX & GAlI)
Clustering of GS-FLX reads
Mapping of GAIll reads to the clusters
Clustering table / assembly

Statistics, summary

fasta & qual
fasta, qual
XlIs, text

XlIs, text

pdf, txt

© 2007-2009



. ] GATC
Normalisation of cDNA

CDNA Lip SRaw Daig>Clustering >GA Mapping>Visualzaiion S

TR,

Tissue or Pool of Tissues

ds-cDNA

MRNA (amplified by
(active genes) PCR)

cDNA
synthesis >

denaturation

N
XN
N -

~

round of
reassoziation \\ normalization

N N
N
N N
removal of \\ b

ds-cDNA

Normalized cDNA

GATC Biotech © 2007-2009




- o -
Transcriptome: cDNA
cDNA Lib GA Mapping 2 Visualization

Beispiele: Chr2:10000..20000.

[Banner aushlenden] [Bookmark fiir diese Ansicht] [Link zur Abbildung dieser Ansicht] [Hilfe]

B Suche
Land k oder Region: Dumps, Suchen und andere Operationen:

|Chr2:5?5001..625000 | Suche | t Annaotieren Restriction Sites V| Fonfiguratian... | Los I

Daten Quell -
alenfauee - ScrollZZoom: QQAIAnzeigen Elkbp » __:" HM Cumdrehen

|IIIumina ChiF-5eq Database ,v,|

B Overview
Overview of cChr2

.
1000

B Details

,
580k

Mapping
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Thank you

www.gatc-biotech.com
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