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Helicobacter pylori

« Causative agent of gastroduodenal disorders
including gastritis, peptic ulcers & gastric cancer

« Two strains already sequenced

— Strain 26695 (TIGR 1997)
— Strain J99 (Astra/GTC 1999)

+ 6~ 7% are strain-specific genes, 1/2 of them localized
in the plasticity zone

» Even bigger genome diversity in Korean strains, not
restricted to the plasticity zone

 Additional sequencing may help understand mechanism
of antigenic variation and adaptive evolution
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Summary of Experiments

H. pylori 51, Korean strain™
BAC clone physical map

Shotgun library prep.

— Avg 1.6~2kbp insert in D,
pTZ19U vector

Robotic sequencing rxn

~ GSNU

~

 ABI Prism 3700 \. KRIBB
» Forward-reverse mates Genotech
~ 20,798 reverse reads / '

- 9,120 forward reads




Data Flow Diagram

chromat_dir

phd_dir

folder2

folder3 |-

folderd |-

ABI 3700 sequencers Linux servers

Read name from sequencers are changed to
conform to the Washington University
convention used in PHRAP

104_6_A01_001_6_g.ab1

N e -

Sequencer Plate Well Capillary g = reverse
number number location number b = forward

6_A01.91
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Template name used for
matching forward-reverse mates




Quality Assessment

» Phred score

— About 7% of total reads do not have significant
stretch of high quality regions

— Those plates exceeding this value have been
resequenced

* Vector masking

— Unremoved vector sequences may cause
chimeric mis—assembly

— First 80~100 residues masked for failures

Low trace quality in the beginning of reads hinders precise detection of the

19 bp vector sequence in forward reads by the standard procedure using
‘cross_match’

pTZ19U vector

M13 primer > 19 bp 34 bp < T7 primer
GTAAAACGACGGCCAGT | GAATTCGAGCTCGRTACCC | GBGGATCCTCTAGAGTCGACCTGCAGGCATGCAA
CATTTTGCTGOCGGTCA | CTTAAGCTCGAGCCATGGG| CCOCTAGRAGATCTCAGCTGGACGTCCGTACGTT

GCTTTCCCTATAGTGAGTCGTATTAGA
COAAAGGGATATCACTCAGCATAATCT|

» GGGGATCCTCTAGAGTCGACCTGCAGGCATGCAA | Reverse
CCCTAGGAGATCTCAGCTGGACGTCCGTACGTT read

GAATTCGAGCTCAGTACCC
CTTAAGCTOGAGCCATGEG |

Vector detection failed by
standard ‘cross_match’,
but rescued by ‘prescreen’




good quality, but total # of no

# of poor no vector
Folder name ; no:vector by vector by
reads quality phred phred by FASTA
104/Helico6_3700-104~
KRIBB_Run_3700~104-KRIBB_2000-12~ 96 7 1 6 6
05.18
104/Helico_11_3700-104-
KRIBB_Run_3700-104-KRIBB_2000-10- 96 14 4 16 15
248
104/Helico.12.3700-104~ .
KRIBB_Run_3700-104-KRIBB_2000-10~ % 12 5 17 16
24_10
104/Helico_13_3700-104- .
KRIBB_Run_3700-104-KRIBB_2000-10- [£3} 7 10 17 14.
235
104/Helico_14_3700-104-
KRIBB_Run_3700-104-KRIBB_2000-10~ 96 13 12 2 9
23.6 B4
2163
104/Helico_52.3700-104-
KRIBB _Run_3700-104-KRIBB_2000-12~ % 6 33 94 9
2164
{04/Helico_R4 3700-104~
KRIBB Run_3700-104-KRIBB .2000-12- % 12 2«0 92 /<3
265 :
104/Helico.. 1963700104~ '
KRIBB .Run..3700~104-¢RIBB _2000~-12~ 9% 1 &% 86 5
2266
104/Helico 2003700104~
¥RIBB _Run_3700-104-KRIBB..2000-12- 9% S 89 ) 27
271 ’
104/Helico . 198_3700-104-
KRIBB_Run_3700-104-KRIBB .2000-12~ % 2 83 85 8
.70 :
Total 13344 63 3021 3715 1337 Ll
Parcent total 100 53 23 o8 10 #

Improved Vector Masking

Base call

Vector removal

Assembly

» The standard procedure for detecting vector
sequences is not sensitive enough for low quality

regions

» New procedure overcomes this problem by using
FASTA program to detect vector sequences prior to
‘cross_match’ against UniVec

» ‘prescreen’saves me mory and time in ‘cross_match’
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Summary of Sequencing

Seguencer # of Total Poor Gogd Total # of failures
ID plates reads . quality quality,  Standard After
o no vector - procedure prescreen
108 16 15% % 1358 1451 267
3702 16 1536 136 191 o 20
3703 11 1054 75 136 168 13
3704 10 90 85 ;) 152 126
3705 50 4800 81 1757 205 a3
Total 312 29950 1846 9576 11119 38
% 100 6 32 37 @

Contig Assembly

Random reads




Phrap Assembly

« A total of 29,918 reads excluding 32
failed runs were used in phrap run

e 30 min run on a Pentium-Ill 800MHz
Linux box

« Max. memory consumption of 450MB

prescreen

e 15 min run with 200MB of memory

12/14/00 A 12/27/00
) 26395 reads - | 29533 reads
112 out of 383 I 61 out of 325
. K t"&‘ i ~ ‘»':i
12/18/00 _ 12/28/00 )
.| 27998 reads | 29918 reads
72 out of 332 61 out of 336 ¥
i A P ! B :r. .
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Distribution of Contig size

10000
w0 | | 61 contigs longer than 1.5kbp },»"’
assembled from >= 5 reads Ny
g
04‘:"’ *
5 L.
[ Ty i
3 .
10 |
1.10 1;) 1000 100‘00 100‘000 1e+06
Contig length

Comparison with known strains

26695 vs 51

J99 vs 51




Repeat Detection

PHRAPVIEW detecting repeats

35k153195 FASE NS Ty
—y SALERT [ 1] 27976 bp

G | /17 20944

SRS /] 22112 bp

S L I 19498 bp

— 3505389 ; - 19482 bp
__, L330,%93¢s) I / A 4 17411 bp

§atic5ads) VAR 4 18264 bp

2825538 /{:432 bp

2865934 19439 bp
—» £382:5339°) 13895 bp

633\1.15?3_?‘) 4 12963 bp

2805538 /] —f 19262 bp

gagamll S 14

23515?39” . A VA 25726 bp

gt dl Z

et it il TR 11929 bp

., Q19,9989
299,994
—, £350;5099e

$at5aage) 1

F12E wnndsY

- 8951 bp
10468 bp
151 ‘bp
~ 67% bp




Finishing (H.S.Park et a)

» Objectives

— Determine the order and orientation of 61
contigs

— Measure the size of gaps and filling

— Sequence confirmation of low—depth or
unidirectional region

+ Methods
- BAC clone physical map (prepared by GSNU)
— BAC end-sequencing
— BAC clones & Contig mapping
— PCR and primer walking

Mapping Contigs with
BAC Clones

clone 2

<{___Contig 1 Contig 3

Gap size Gap size




Fdezeczzzczzzzszzssafpeans
5
..Cont 1g331— 112
Lros
— 1004
I r—Aod
Kot
]
. .Contigaz7—|
e I~
SEIIIIIIIIIIIIIIIIIIIIIIERY]

High resolution physical map depicting
contig—to—BAC clone mapping
confirmed by PCR (H.S.Park et a/)




Retrospective comparison with the finished
data confirmed the correctness of assembly
except for two repeat—containing contigs

Misassembly due to repeats

Expanded View of Misassembly

|

J| Misassembly due to repeats |
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Gene annotation and analysis of Korean Heflicobacter pylori 51 (khp51) genome

tast updated on Apr €, 2002
suskang@meil kribb.re kr

« Search by gene or RNA name
« Peptide Mass Fingerprinting of 81 proteing
» Appiication program for theoretical 20 SDS-PAGE image of 51 proteome

*Noticer
1, '26895's essental genss informaiion’ section has been created o May 30. [go}
2. 'Strain-specific of orthoiogue cenes ... secton has been uptated on May 27 o contan newiy-revised orthologue fist and
their blast evicence. [go]
only two strains sre sharing. {gol

4. ‘Inserfion sequencellS) element ...” secton has been updated on May 15 10 contain carefully-revised IS element statistics.
Igo]

index

« 51°s 1454 genes(knp1454) and ANAS - coordinates, sequence, and characteristcs

» Parsed biast result - evidence of coding and non-coding region identfication

« Insertion sequence(S) elerment of 51, 26695, and J99 related with genome rearrangernert
« Blastp agalnst COG db - functonal annotation to genes

cnssi

3. ‘Strain-specific or orthologue genes ... section has been updated on May 16 1o cortain rofe category information of genes
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Comparison of three sequerced Hopylor grenomes based on the chromosomal onganization of strain 51
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genomes position: J99.26695.51.J09 w | image quality: tigh -
% threshold of position diference Is
J99

26695
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-‘- ibnATAR.
- additional
cdslocation  836566.837215
gane NpO758
giCoda »qi€155320
1ocation 836565.837215

m@mxsmso:muumrmmwmseorchu;ssesc\ .
STLLOLILGLLKPSLGSVKIFNETL SNRAFLROKIGYIAQGN
LDEL.

— 86 —




Acknowledgement

Library construction

— Gyeongsang Nat’l U. Kwang Ho Rhee
g ) Myung Je Cho

eguencing Woo Kon Lee
— KRIBB, Genotech Yong Sung Kim
Informatics Hong Seog Park
_ KRIBB Yoonsoo Hahn
Finishing Jae Jong Kim

Haeyoung Jeong

- KRIBB, GSNU, Genotech




