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Tutorial 4 — BLAST Searching the CHO Genome

Accessing the CHO Genome BLAST Tool

The CHO BLAST server can be accessed by clicking on the BLAST button on the home page or by
selecting “BLAST” from the menu bar under the Resources tab. This tab is available on all web pages
within the CHO genome project. An additional link to the CHO genome BLAST web server is also
provided on the CHO genome search pages, as well as a link to the NCBI BLAST web server.

Select the BLAST icon on the home
page or from the resources tab
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Click on the BLAST server link on the CHO
genome search pages

Search Page

Search

Search Term Genome
Selctstiesstone  Select st least one

< Symbol ¥ CHO-K1 (RefSeq Assembdly GCF_000223151.1 | 2May2014 - Release 101
14 - Release 101

RefSeq Assembly GCF_000223151.1| 15Mar2012 - Release 1)
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¥ Gene D

[The CHO-K1 RefSeq database can be searched by
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PLAST the CHO-K1 RefSeq and Chinese Hamster RefSeq genome: nd at NCB
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Using the CHO Genome BLAST Tool

1) The CHO BLAST page allows for BLAST searches against the CHO and Chinese hamster (CH) genome
databases.

CHOblast Search

BLAST Search - Required parameters : Currently available nucleotide and protein databases (details)
Enter query sequences here in Fasta format Nucleotide Databases: Amino Acid Databases:

Genome (Scaffolds) Proteins

1) CHO-K1[ATCC]_RefSeq_2014 1) CHO-KA[ATCC]_RefSeq_2014

2) CH_RefSeq_2014 2) CHO-KA[ATCC]_RefSeq_2012

3) CHO-K1[ATCC]_GenBank_2011 3) CH_RefSeq_2014

4) CH_GenBank_2013 4) CHO-K1[ATCC]_GenBank_2011

5) CH-1TA/GY_Chr_GenBank_2013 5) CH-ATA/GY_Chr_GenBank_2013

Transcripts (RNA)
6} CHO-K1[ATCC]_RefSeq_2014
7) CHO-K1[ATCC]_RefSeq_2012

Or upload fasta file: [ choose File | Mo file chosen 8) CH_RefSeq_2014
Algorithm blsstn - Nuclectide Database v
. Assembly Color Key: Database Naming Convention:
Database(s) Genome [Secaffolds)
: 1) CHO-K1[ATCC]_RefSeq_2014 RefSeq Assembly CHO Chinese hamster ovary cell line
2) CH_RefSeq_2014 GenBank Assembly LCH Chinese hamster cell

3) CHO-KA[ATCC] GenBank_2011 CH{D}-cook Strain definition
4] CH_GenBany_2013 Assembly ID Key: oo Source of cells
5] CH-17A/GY_Chr_GenBank_2013 CHO-K1 RefSeq (GCF_000223135 1) genbank GenBank assembly
Transeripts (RNA} EE 1) .
&) CHOKAJATCC]_RefSeq_2014 CH RefSeq (GCF_000419365.1) o refseq RefSeq assembly )
7] CHO-KI[ATCCL RefSeq_2012 CHO-K1 GenBank (GCA_000223135.1)  chr Chromosomal identification

%) CH_RefSzq_2014 CH GenBank (GCA_000419365.1)
CH-17A/GY GenBank (GCA_000448345 1)

BLAST Search - Other parameters

Expect threshold 0 Filter < Low complexity regions

Word size - Mask # Mask for lookup table only
Mask for lower case letters

Wax ta.rget sequences = v Alignment Perform ungapped alignment

Match/Mismatch scores 22T Alignment output format | ssinaise v

Gap cosis Existence: 5, Extension: 2 ¥

Other parameters

iotechnalogy Institute / CBCE at the University
2005-2010 University o

Washingten. All rights ed. (Terms of Senvice)

The nucleotide and amino acid databases hosted on the Chinese hamster genome database are listed to
the right of the Basic Search panel. The nucleotide databases are divided into Genome (scaffold) and
Transcript (RNA) databases, while the amino acid databases consist only of protein databases. The
organism or cell line of origin is listed first, followed by the type of assembly (RefSeq or GenBank), and
finally the year of release. The keys for the abbreviations and naming conventions are listed below these
database lists.
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2) Additional details regarding the multiple BLAST programs and databases are available. Clicking on the
Algorithm link provides a brief description of the BLAST programs.

blastn
compares a nucleotide query sequence against a nucleotide sequence database

blastp
compares an amino acid query sequence against a protein sequence database

blastx
compares a nucleotide query sequence translated in all reading frames against a protein sequence database

thlastn
compares a protein query sequence against a nucleotide sequence database dynamically translated in all reading frames

thlastx
compares the six-frame translations of a nuclectide query sequence against the six-frame translations of a nucleotide sequence database

Programs available for CHOblast

Clicking on the Database(s) link or the m button in the “Currently available nucleotide and protein
databases” section title bar brings up a webpage with a brief description of the databases currently
available for BLAST searching, including the name, version, date, and a link to the original publication

article.

Databases available for CHOblast

Nucleotide sequence databases (blastn, tblastn, tblastx):

Genome (Scaffolds)
Release Date/

Name Assembly Version
1) CHO-K1IATCC RefSeq_2014 s

2) CH_RefSeq_2014 ﬂg;ﬁ;‘::‘: o

3) CHOK1[ATCCL GenBank_2011 28 :e“{g‘;;‘ff_;‘
4)CH_GenBank_2013 Wl 8

5) CH-17A/GY_Chr_GenBank_2013 ig s?r?“;,s,"ffaa

Transcripts (RNA)
Release Date/
Assembly Version/

Name Annotation Version
08 May 2014

6) CHO-K1[ATCC]_RefSeq_2014 Assemblyv1.0
Annotation v101
15 March 2012

7) CHO-K1[ATCC]_RefSeq_2012 Assemblyv1.0
Annotation v1
08 May 2014

8) CH_RefSeq_2014 Assemblyv1.0
Annotation v101

Amino Acid Sequence Databases (blastp, blastx):

Reference

Xu X, Nagarajan H, Lewis NE et al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cell ine. Nature Biotechnology, 28(8), 735-741 (2011), [LINK]

Lewis NE, Liu X, Li Y et al. Genomic landscapes of Chinese hamster ovary cel ines as
revealed by the Cricetulus griseus draft genome. Nature Biotechnology, 31(8), 759-765
(2013). [LNK]

Xu X, Nagarajan H, Lewis NE et al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cell ne. Nature Biotechnology, 28(8), 735-741 (2011). [LINK)

Lewis NE, Liu X, Li Y et al. Genomic landscapes of Chinese hamster ovary cel ines as
revealed by the Cricetulus griseus draft genome. Nature Biotechnology, 31(8)
(2013), [LNK]

Brinkrolf K. Rupp O, Laux H et /. Chinese hamster genome sequenced from sorted
chromosomes. Nature Biotechnology, 31(8), 694-895 (2013). [LINK]

@
o

Reference

Xu X, Nagarajan H, Lewis NE ef al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cel ine. Nature Biotechnology, 28(8), 735-741 (2011). [LINK]

Xu X, Nagarajan H, Lewis NE et el. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 celline. Nature Biotechnology, 29(8), 735-741 (2011). [LINK]

Lewis NE, Liu X, Li Y et al. Genomic landscapes of Chinese hamster ovary cel ines as
revealed by the Cricetulus griseus draft genome. Nature Biotechnology, 31(8), 759-765
(2013). [LINK)

Xu X, Nagarajan H, Lewis NE et al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cel line. Nature Biotechnology, 28(8), 735-741 (2011), [LINK]

Xu X, Nagarajan H, Lewis NE et al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cel line. Nature Biotechnology, 28(8), 735-741 (2011). [LINK]

Lewis NE, Liu X, Li Y et al. Genomic landscapes of Chinese hamster ovary cell ines as
revealed by the Cricetulus griseus draft genome. Nature Biotechnology, 31(8), 759-765

Xu X, Nagarajan H, Lewis NE et al. The genomic sequence of the Chinese hamster ovary
(CHO)-K1 cel ine. Nature Biotechnology, 26(8), 735-741 (2011), [LINK]

Brinkrolf K, Rupp O, Laux H et al. Chinese hamster genome sequenced from sorted

Proteins
Release Date/
Assembly Version/

Name Version
08 May 2014

1) CHO-K1[ATCC]_RefSeq_2014 Assemblyv1.0
Annotation v101
15 March 2012

2) CHO-K1[ATCC)_RefSeq_2012 Assemblyv1.0
Annotation vi
08 May 2014

3) CH_RefSeq_2014 Assembly v1.0
Annotation v101 (2013). [LNK)

. 26 August 2011
4) CHO-K1[ATCC]_GenBank_2011 Assemblyv1.0
5) CH-17A/GY_Chr_GenBank_2013 :‘.:Z ::n““;f;vzf_?

Database Naming Convention:
CHO Chinese hamster ovary cell ine

CH Chinese hamster cel

CHIO)-000x Strain defintion

Doood Source of cells

GenBank GenBank assembly

RefSeq RefSeq assembly

Chr Chromosomal identification

chromosomes. Nature Biotechnology, 31(8), 694-695 (2013). [LINK]

Assembly Color Key:

RefSeq Assembly

GenBank Assembly

Assembly ID Key:

CHO-K1 RefSeq (GCF_000223135.1)

CH RefSeq (GCF_000419285.1)

CHO-K1 GenBank (GCA_000223135.1)
CH GenBank (GCA_000419365.1)
CH-17A/GY GenBank (GCA_000448345.1
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3) Query sequences in FASTA format can be pasted
into the search box at the top of the page or Enter query sequences here in Fasta format

BLAST Search - Required parameters

uploaded as a FASTA file. Multiple query sequences
may be entered for each search.

The BLAST program and database are then selected
from the currently available options. Or upload fasta file: [ hoose Pl ] o fe crosen
Algorithm Diasip - Profein Database
For example, to BLAST the most recent CH genome Catabase(s)
protein database, select the blastp program and
the CH_RefSeq_2014 database from the “Proteins”
list.

To perform a basic BLAST search, click the [:]¥:¥]] button after all the above information is entered and
selected. If you wish to perform a more advanced search, do not hit basic search yet and proceed to
instruction #4.

4) In the BLAST Search — Other parameters section, the default BLAST parameters can be varied to
perform an altered, more advanced BLAST search.

BLAST Search - Other parameters

Expect threshold 10 Filter ¢ Low complexity regions
Word size e Mask ¥ Mask for lookup table only

Mask for lower case letters
Max target sequences 0 v Alignment Perform ungapped alignment
Match/Mismatch scores 23 7 Alignment output format pawise -
Gap cosls Existence: 5, Extension: 2 ¥

Other parameters

o D

Clicking on the highlighted blue terms (such as Expect threshold, etc.) will provide a brief description of
each advanced search parameter that can be varied.

To perform an advanced BLAST search, click the m button once all the required information is
entered and the advanced parameters are altered.



5) The results of the BLAST alignment
are summarized in a table with the
guery sequence name, the subject
sequence name, the bit score, the
identity length, the identity
percentage, and the E-value.

The results can be filtered by score
(showing only the top 1, 5, or 10

BLAST Results

Query

05 | 01625278770refXP_007631029 1| PREDICTED
caspase-1 isoform X2 [Cricetulus griseus]
0625278768)1€1XP_007631028 1| PREDICTED

caspase-1 isoform X1 [Cricetulus griseus]

5278766 00763
10805 ¢ ke olo X2 (ot o]
gi625276791reXP_007631040.1] PREDICTED
9IB6198305 - cpase-1-ike [Cricetuius griseus]

5 = 01625260408jrefiXP_007621635.1| PREDICTED!
caspase-14 [Cricetulus griseus]

5154eXP_007611988.1] PREDICTED

oform X2 [Cricetulus griseus]
3refiXP_007611987.1| PREDICTED

. isoform X1 [Cricetulus griseus]

0il861983

086198305

4il86198305

a
5
0185198305, &

al

0186198305 &7

625249028freXP_007615799 1| PREDICTED
caspase-7 isoform X3 [Cricetulus griseus]

0il625249255)€TXP_007615919.1] PREDICTED

caspase 9.Iike isoform X2, partial [Cricetulus griseus]

086198305

0186198305

refIXP_007619804.1] PREDICTED
pu\awz caspase-16 [Cricetulus griseus)]
1625249026{refiXP_007615798 1| PREDICTED

qilg6198305

598 284/363 (402)

664 318/402 (402)
280 172/437 (402)
135 65/89 (402)

728 541195 (402)
68.9 671230 (402)
689 651229 (402)
674 65/246 (402)
624 46/153 (402)
485 471164 (402)

=
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Refiter BLAST Results

Filter BLAST resuits by bit score
rank:

Show [ZAi- v] %absp for each
query sequence | Fier
Pitae BLAST resists by cutoft
criteriof
milarity

s

Bit Score
Cutoft
100 Filter

Download BLAST Results

Examine and  Retrieve and
Download Full download
ELASYRepcrI subject
Raw B sequences in
Ot Repert  FASTA format:
Check here

alignments), by Similarity Cutoff Percentage, or by BLAST Bit Score.

After entering the filter parameter, click either the
“Filter” or the “Parse again” buttons to refresh the results table.

To view the RefSeq/GenBank entry for each subject sequence, click on the sequence name in the

Subject column (i.e. gi| 625278770 | ref|XP_007631029.1]).

To view the pair-wise alignment for a specific alignment, click on the value in the Score column for any

alignment (i.e. 598).

BLAST Results

Qi|625278770|refiXP_007631029.1| PREDICTED:
caspase-1 isoform X2J[Cricetulus griseus]

Qi|625278768|refiXP_007631028.1| PREDICTED:
caspase-1 isoform X{ [Cricetulus griseus]

Qi|625278766|ref XP_007631027.1| PREDICTED 280

0i[86198305

0i|86198305 664

986198305 caspase-12-like isofprm X2 [Cricetulus griseus]
0i|625278791|reffXP_007631040.1| PREDICTED: 5

9166193305 caspase-1-like [Crigetulus griseus] 135

4i[86198305 0i|625260408]|ref|XP_007621635.1] PREDICTED: 728

caspase-14 [Criceflulus griseus]

284/363 (402)

318/402 (402)

172/437 (402)
65/89 (402)

54/195 (402)

Identity

73

28

3e-89

7e-37

2e-14

0.0

J

PREDICTED: caspase-1 isoform X2 [Cricetulus griseus] /
\L

NCBI Reference Sequence: XP_007631029.1

EASTA

Graphics

1029 363 aa linear

caspase-1 isoform X2 [Cricetulus g..s-.u‘

PREDICTED: caspase-l iscofo

Scoxe = $98 bits (1542),
Identities = 284/363 (78%),

Expect = 0.
Positives =

ethod: Compositional matrix adjust.
/363 (27%), Gaps = 0/363 (0%)

Query 4
Sbjet 1
Quex 0
Sbjct 6
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6) To download the resulting BLAST sequences, click the “Check here to download all sequences” box or
select individual subject boxes within the table and then hit the “Download” button. A text file of the
selected BLAST sequence(s) in the FASTA format will open in a new window.

Subject

4i[86198305 ¥ gi|625278770|ref]XP_007631029.1| PREDICTED:!

caspase-1 isoform X2 [Cricetulus griseus]
¥ gil625278768|refiXP_007631028.1| PREDICTED:!

BLAST Results

< Identity AP E-
598 78 00

284/363 (402)

INATVMDXARDLCDSVTIKKGPLASQ

KLCSLETA

TDDEQGG

SGTCPGP!

EYLPRRDGADVDLREMRSLL

ulus griseus)

986198305 caspase-1 isoform X1 [Cricetulus griseus] it 3181402 (402) 9 oo
s SISO WO IEOCTED 2y s e
okt 198305 e o 1| FREDKGIED 135 6580402) 73 7ed7
i@\gognanousevn angnsgag w oocrren
caspase-1 isoform X1 [Cricetulus griseus)

7) Multiple query sequences can be BLAST searched at one time. The results from all query sequences
will be displayed in a single results table. To inspect all the BLAST pair-wise alighments, click on Raw
BLAST Output Report, the link located under the “Download BLAST Results” heading. Links provided at
the top of the page, in the red outlined box, can be used to quickly navigate between the alignment

results for each, individual query sequence.

BLAST Search - Required parameters (D)

SLEGKRL

Chosee Pl | ot chone

Algonthm

basts - Fresen Castase

Database(s)

sul
91825
casps
9IBB198305

OBEIBI0S acpase.12.4ke Isoloem X2 [C

510650589
986196305 7
QPB198305 .

o
5pa:

" 2524002 PREDICTED
108305
OWB19BI0S 1, ace.7 isolom X3 [Cricensus griseus)

LI PREQICTED.

28473653 (402)

Identity
8190308, oisevs)

318402 (402)
172437 (402)
6589 (402)
54195 (402)
677230 (402)

65229 (402)

65246 (402)
461153 (402)

47184 (402)

Filter BLAST rasusts by B score

query row
Filter BLAST resusts by cutoft
ron

Examine 380 Retrieve ane
Download Full downioad
BLAST Report
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BLAST searching the CHO-K1 Genome at NCBI

A link to the NCBI BLAST web server is also provided on the CHO-K1 genome search pages. To BLAST the
CHO genome using the NCBI BLAST web server, enter the required BLAST information and select the
“Cricetulus griseus WGS” database under the “Choose Search Set” menu.

» NCEU BLAST! blastn suite

Search Page

Sawer

SearchTerm  Genome

@ Symeel # CHOKI RefSeq Assamby 2004 - Release 101
# Genelame  # Chinese Hamsier (RefSeq Assemby 004 ZMay2014 - Reiease 101
® Gene D ® CHOuK1 RefSeq ssemoy GF_O00ZZI151.1 | 15Mar2012 - Arieans 1

[Tre CHO1 RlatSeq datazase an be seasched by

1. Gene name(ie Caspase 1)
2. Geoe symeci (e, Canpl
3. Gene Diie 100755171

Standard Nucleotide BLAST

gssn-\zv.

- S
Enter Query Sequence —
Enter gi(s). or FASTA L4 Clear Creery mibrange 4
From
Teo
LRI Choase Fike | No fle chosen @
Job Title

Enter & descriptive tithe for your BLAST search &

Align twe or more Sequences i

Choose Search Set

frasT

e [ e

[Tos for using he databane

1. Search by gene name, 3ymbod, er D ko find indwidusl pene pages.

may nerease

. [ Botiom o1 e “Tane
proten entry asseciated weh me reke 3rgE 1 the “Gene Relaticns” bk
4 Uany puesdopenes S nothave a pess nume or symbol but 8l have a pene © and may be searched

drari peotein formaton o dowrlcad the
ain” page, and sekec: e

Database Hurnan genomic + ranscript  Mouse genormic + transcript '® Others (nr ete )
Hucleotide colection {nrint) T @

Organism

pud- —p Crcetuhus grseus (and 10029) Exchde .+
Enter ceganism comman name, binomial, o tax id. Only 20 top taxa will be shown

Exclude Modeis (XMXP) L Une sample

Optcast

Limit to Sequences from type matenal

Opticesl

Entrez Query YoulED Create custom databarse

Opticasl Enter a0 Entraz query 1o imit saarch @

Program Selection

Optimize for ® Haghly similar sequentes (megabiagt)

Somewhat smilar sequences (blastn)
Choase a BLAST algorthm &

CBIAST )

Search database
Show results in & e window

(nrint) using Meg {Optimize for highly similar sequences)




