BLAST assignment
iInstructions

« BLAST 20-mer sequence

« Obtain your protein sequence

« Obtain DNA seq. that codes for protein

* Design primers to clone gene into vector
* Make a multiple sequence alignment

* Make an informative image of protein

* Write 0.5 page summary on protein



BLAST 20-mer sequence
Google  sast Q|

Web v A . More Search tools

BLAST: Basic Local Alignment Search Tool

blast.ncbi.nim.nih.gov/ ~ BLAST

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity

between sequences. The program compares nucleotide or protein sequences to ... In bioinformatics, Basic Local Alignment Search Tool, or BLAST, is an
You've visited this page 5 times. Last visit: 8/27/12 algorithm for comparing primary biological sequence information, such as
. . the amino-acid sequences of different proteins or the nucleotides of DNA

Nucleotide Blast (BLASTn) Primer-BLAST coqonage, rerentpree Heeet

NCBI/ BLAST/ blastn suite Standard Provides primers specific to the PCR '

Nucleotide BLAST ... template sequence ...

Protein BLAST BLAST help page

BLASTP programs search protein The NCBI Handbook - BLAST

databases using a protein query ... Glossary - References - ...

Search for the Basic Local Alignment Search Tool (BLAST) on the
National Center for Biotechnology Information (NCBI) website, and
find the Protein BLAST tool



BLAST 20-mer sequence

Sign In] [Registe

» NCBI/ BLAST/ blastp suite Standard Protein BLAST

blastn blastp blastx tblastn tblastx

BLASTP programs search protein databases using a protein query. more... Resetpage Bookmark
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

From

To

Or, upload file Browse... ) No file selected.
Job Title

@

Enter a descriptive title for your BLAST search

[

(_J Align two or more sequences &

Choose Search Set

Database [ Non-redundant protein sequences (nr) Wd ©
Organism

s
Optional () Exclude

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &)

Exclude [0 Models (XM/XP) (J Uncultured/environmental sample sequences
Optional

Input your 20-mer sequence into the “Query Sequence” box ...

The sequence | put here is DVSEYTKADL FQPGKVTPLA



BLAST 20-mer sequence

_JANYIN two Or more sequences

Choose Search Set

Database Non-redundant protein sequences (nr) _t]
Organism —

9 (D Exclude ' *
Exclude () Models (XM/XP) (] Uncultured/environmental sample sequences

Entrez Query

Program Selection

Algorithm @ blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)

BLAST Search database r t ¢ using Blasty srotein BL

() Show results in a new window

(+) Algorithm parameters

... and scroll to the bottom and hit the large, blue BLAST (!) button



BLAST 20-mer sequence

Job Title: Protein Sequence (20 letters)

2 Your search parameters were adjusted to search for a short input sequence.

Request ID 2W7NMMTSO01R

Status Searching

Submitted at Mon Sep 9 15:17:08 2013
Current time Mon Sep 9 15:17:23 2013
Time since submission 00:00:13

This page will be automatically updated in 7 seconds

Be patient while it compares your 20-mer sequence to the entire
database and ranks the matches for you. This can take a while during
regular work hours.



BLAST 20-mer sequence

» NCBI/ BLAST/ blastp suite/ Formatting Results - 2W7NMMTS01R

| @ Your search parameters were adjusted to search for a short input sequence.

Edit and Resubmit Save Search Strategies » Formatting options > Download YoulfifHow to read this page Blast report description

Protein Sequence (20 letters)

Query ID [cl|81173 Database Name nr
Description None Description All non-redundant GenBank CDS translations+PDB+SwissProt+PIR+PRF excluding
Molecule type amino acid environmental samples from WGS projects
Query Length 20 Program BLASTP 2.2.28+ P Citation

Other reports: > Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment
[ DELTA-BLAST, a more sensitive protein-protein search o)

© Graphic Summary
(=)Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.
1 s 10 15 20
Query seq. e
Superfanilies [ catalase_like superfamily
Hulti-donains

Distribution of 100 Blast Hits on the Query Sequence ©

:Mouse over to see the defline, click to show alignments

Color key for alignment scores

40-50 80-200 >=200
Query —
] I I I |
1 4 8 12 16 20

It has finished! It has recognized that it shares similarity to a protein
superfamily (catalase in this instance) and has graphically shown the
matches and their respective scores.



BLAST 20-mer sequence

©Descriptions

Sequences producing significant alignments:

Select: All None Selected:0

11 Alignments o
Max Total Query E
score score cover value

Description Ident Accession

(0 Catalase [Corynebacterium glutamicum ATCC 13032 655 655 100% 5e-11 100% BABS76481

(0 Chain A, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|B Chain B, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|C Chain C, Structure Of A Liganded Bacter 65.5 65.5 100% 5e-11 100% 4B7F A

() catalase [Corynebacterium glutamicum ATCC 13032 >ref|YP 224555.1| catalase [Corynebacterium glutamicum ATCC 13032] >reflYP _007559511.1| catalase [Corynebacteric 65.5 65.5 100% 5e-11 100% NP_599508.1

(O hypothetical protein caR_0332 [Corynebacterium glutamicum R] >reflYP 008065043.1| catalase [Corynebacterium glutamicum SCaG1] >reflYP_008068066.1| catalase [Coryr 65.5 65.5 100% 5e-11 100% YP_001137198.1

() catalase [Corynebacterium callunae DSM 20147] >reflWP_015650135.1| catalase [Corynebacterium callunael >gblAGG65680.1| catalase [Corynebacterium callunae DSM 20° 63.0 63.0 100% 4e-10 95% YP 007529583.1

4.1| putative catalase [Corynebacterium efficiens YS-3 57.5 57.5 95% 3e-08 89% NP 736834.1

(O catalase [Corynebacterium efficiens YS-314] >ref|WP_006768464.1] catalase [Corynebacterium efficiens] >dbj|BAC17(

532 532 100% 8e-07 86% WP 0101210651

O catalase [Corynebacterium nuruki]

(] hypothetical protein k1994 [Corynebacterium jeikeium K411] >ref|WP_005292312.1] catalase [Corynebacterium jeikeium] >emb|CAI38176.1| katA [Corynebacterium jeikeium } 53.2 53.2 100% 8e-07 86% YP 251794.1

532 532 100% 8e-07 86% WP 0102696481

(O catalase [Corynebacterium bovis]

(J Catalase [Corynebacterium kroppenstedtii DSM 44385) >ref|WP_012730865.1| catalase [Corynebacterium kroppenstedtii] >gb|ACR16977.1| Catalase [Corynebacterium kropp 52.8 52.8 100% 1e-06 81% YP_002905520.1

(0 catalase [Corynebacterium propinquum] 524 524 95% 1e-06 84% WP 0181210821

[0 catalase [Corynebacterium halotolerans YIM 70093 = DSM 44683] >ref[ WP 015399757 1| catalase [Corynebacterium halotolerans] >gb|AGF71333.1| catalase [Corynebacterii §1.5 51.56 100% 3e-06 85% YP 007463695.1

(O catalase [Corynebacterium lipophiloflavum] >gblEEI16204.1] catalase [Corynebacterium lipophiloflavum DSM 44291] 50.7 50.7 100% 5e-06 80% WP _006839270.1
(O catalase [Corynebacterium genitalium] >gblEFK55180.1| catalase [Corynebacterium genitalium ATCC 33030) 50.7 50.7 100% 5e-06 80% WP 0052872521

(0 Catalase [Corynebacterium variabile DSM 44702) >ref| WP _014010988.1| catalase [Corynebacterium variabile] >gbJAEK37836.1| Catalase [Corynebacterium variabile DSM 44 50.7 50.7 95% 5e-06 79% YP 004760909.1

(0 catalase [Corynebacterium urealyticum DSM 7111] >refIWP_015382036.1| catalase [Corynebacterium urealyticum] >gb|AGE37398.1| catalase [Corynebacterium urealyticum C 49.4 494 100% 1e-05 81% YP_007417649.1

(O hypothetical protein cur 1884 [Corynebacterium urealyticum DSM 7109)] >ref|WP_012361117.1| catalase [Corynebacterium urealyticum) >emb|CAQ05843.1| unnamed protein 49.4 494 100% 1e-05 81% YP_001801277.1

(O catalase [Corynebacterium caspium] 49.0 49.0 100% 2e-05 80% WP 0183406891

Scroll down to see a description of the protein matches, an arbitrary
score to rank them to each other, the query cover (the % of the input
that was found to align with the produced sequence), the expectation
value (this should be close to zero), and the % identical residues.




BLAST 20-mer sequence

©Descriptions

Sequences producing significant alignments:

Select: All None Selected:0

11 Alignments o
Max Total Query E
score score cover value

Description Ident Accession

(0 Catalase [Corynebacterium glutamicum ATCC 13032] 655 655 100% 5e-11 100% BABS76481

(0 Chain A, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|B Chain B, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|C Chain C, Structure Of A Liganded Bacter 65.5 65.5 100% 5e-11 100% 4B7F A

(O catalase [Corynebacterium glutamicum ATCC 13032] >ref|[YP 224555.1| catalase [Corynebacterium glutamicum ATCC 13032] >reflYP 007559511.1| catalase [Corynebacteric 65.5 65.5 100% 5e-11 100% NP_5399508.1

(O hypothetical protein caR_0332 [Corynebacterium glutamicum R] >reflYP 008065043.1| catalase [Corynebacterium glutamicum SCaG1] >reflYP_008068066.1| catalase [Coryr 65.5 65.5 100% 5e-11 100% YP_001137198.1

() catalase [Corynebacterium callunae DSM 20147] >reflWP_015650135.1| catalase [Corynebacterium callunael >gblAGG65680.1| catalase [Corynebacterium callunae DSM 20° 63.0 63.0 100% 4e-10 95% YP 007529583.1

(O catalase [Corynebacterium efficiens YS-314] >ref|WP_006768464.1 catalase [Corynebacterium efficiens] >dbj|BAC17034.1| putative catalase [Corynebacterium efficiens YS-3 57.5 575 95% 3e-08 89% NP 736834.1
532 532 100% 8e-07 86% WP 0101210651

O catalase [Corynebacterium nuruki]

(O hypothetical protein jk1994 [Corynebacterium jeikeium K411] >ref| WP 005292312.1| catalase [Corynebacterium jeikeium] >emb|CAI38176.1| katA [Corynebacterium jeikeiumt 53.2 53.2 100% 8e-07 86% YP_251794.1

(0 catalase [Corynebacterium bovis] 532 532 100% 8e-07 86% WP 0102696481

(0 Catalase [Corynebacterium kroppenstedtii DSM 44385) >ref|WP_012730865.1] catalase [Corynebacterium kroppenstedtii] >gb|]ACR16977.1| Catalase [Corynebacterium kropp 52.8 52.8 100% 1e-06 81% YP_002905520.1

(0 catalase [Corynebacterium propinquum] 524 524 95% 1e-06 84% WP 0181210821

[0 catalase [Corynebacterium halotolerans YIM 70093 = DSM 44683] >ref[ WP 015399757 1| catalase [Corynebacterium halotolerans] >gb|AGF71333.1| catalase [Corynebacterii §1.5 51.56 100% 3e-06 85% YP 007463695.1

(O catalase [Corynebacterium lipophiloflavum] >gblEEI16204.1] catalase [Corynebacterium lipophiloflavum DSM 44291] 50.7 50.7 100% 5e-06 80% WP _006839270.1
(O catalase [Corynebacterium genitalium] >gblEFK55180.1| catalase [Corynebacterium genitalium ATCC 33030) 50.7 50.7 100% 5e-06 80% WP 0052872521

(0 Catalase [Corynebacterium variabile DSM 44702] >ref|WP_014010988.1| catalase [Corynebacterium variabile] >gb|AEK37836.1| Catalase [Corynebacterium variabile DSM 44 50.7 50.7 95% 5e-06 79% YP 004760909.1

() catalase [Corynebacterium urealyticum DSM 7111] >reflWP_015382036.1| catalase [Corynebacterium urealyticum] >gbJAGE37398.1| catalase [Corynebacterium urealyticum C 49.4 494 100% 1e-05 81% YP _007417649.1

(0 hypothetical protein cur 1884 [Corynebacterium urealyticum DSM 7109] >ref|WP_012361117.1] catalase [Corynebacterium urealyticum] >emb|CAQ05843.1| unnamed protein 49.4 49.4 100% 1e-05 81% YP_001801277.1

() catalase [Corynebacterium caspium] 49.0 490 100% 2e-05 80% WP 0183406891

You should pick a protein that has 100% query cover and 100%
identity. The score and the E value don’t matter much for this step.
There may be many options that fit these categories (either very
similar or identical proteins from multiple databases).




BLAST 20-mer sequence

©Descriptions

Sequences producing significant alignments:
Select: All None Selected:0

i Alignments

Description Max | Total

score score

(0 Catalase [Corynebacterium glutamicum ATCC 13032] 655 655
(J Chain A, Structure Of A Liganded Bacterial Catalase >pdbl4B7F|B Chain B, Structure Of A Liganded Bacterial Catalase >pdbl4B7F|C Chain C, Structure Of A Liganded Bacter 65.5 65.5
(O catalase [Corynebacterium glutamicum ATCC 13032] >ref|[YP 224555.1| catalase [Corynebacterium glutamicum ATCC 13032 >reflYP 007559511.1| catalase [Corynebacteric 65.5 65.5
(O hypothetical protein caR_0332 [Corynebacterium glutamicum R] >reflYP 008065043.1| catalase [Corynebacterium glutamicum SCaG1] >reflYP_008068066.1| catalase [Coryr 65.5 65.5
(O catalase [Corynebacterium callunae DSM 20147] >ref[WP_015650135.1| catalase [Corynebacterium callunae] >ablAGG65680.1| catalase [Corynebacterium callunae DSM 20° 63.0 63.0
(O catalase [Corynebacterium efficiens YS-314] >ref|WP_006768464.1 catalase [Corynebacterium efficiens] >dbj|BAC17034.1| putative catalase [Corynebacterium efficiens YS-3 57.5 57.5
(O catalase [Corynebacterium nuruki 532 532
(O hypothetical protein jk1994 [Corynebacterium jeikeium K411] >ref| WP 005292312.1| catalase [Corynebacterium jeikeium] >emb|CAI38176.1| katA [Corynebacterium jeikeium t 53.2 53.2
(O catalase [Corynebacterium bovis] 53.2 532
(O Catalase [Corynebacterium kroppenstedtii DSM 44385] >ref| WP _012730865.1| catalase [Corynebacterium kroppenstedtiil >gb|JACR16977.1| Catalase [Corynebacterium kropp 52.8 52.8
(O catalase [Corynebacterium propinquum] 524 524
(0 catalase [Corynebacterium halotolerans YIM 70093 = DSM 44683] >ref|WP 015399757 1| catalase [Corynebacterium halotolerans] >gb|AGF71333.1| catalase [Corynebacterit 51.5 51.5
(O catalase [Corynebacterium lipophiloflavum] >gb|EEI16204.1| catalase [Corynebacterium lipophiloflavum DSM 44291] 50.7 50.7
(0 catalase [Corynebacterium genitalium] >gb|EFK55180.1| catalase [Corynebacterium genitalium ATCC 33030] 50.7 50.7
(0 Catalase [Corynebacterium variabile DSM 44702] >ref|WP_014010988.1| catalase [Corynebacterium variabile] >gb|AEK37836.1| Catalase [Corynebacterium variabile DSM 44 50.7 50.7
(O catalase [Corynebacterium urealyticum DSM 7111] >reflWP_015382036.1| catalase [Corynebacterium urealyticum] >gb|AGE37398.1| catalase [Corynebacterium urealyticum C 49.4 49.4
(O hypothetical protein cur 1884 [Corynebacterium urealyticum DSM 7109] >ref|WP 012361117.1| catalase [Corynebacterium urealyticum] >emb|CAQ05843.1| unnamed protein 49.4 49.4
(O catalase [Corynebacterium caspium 49.0 49.0

Query
cover

100%
100%
100%
100%
100%
95%
100%
100%
100%
100%
95%
100%
100%
100%
95%
100%
100%
100%

Notice | have four options that have 100% query cover and 100%
identity. They are probably identical sequences, as they come from the

same organism, Corynebacterium glutamicum.

value
Se-11
Se-11
Se-11
Se-11
4e-10
3e-08
8e-07
8e-07
8e-07
1e-06
1e-06
3e-06
5e-06
5e-06
5e-06
1e-05
1e-05
2e-05

Ident

100%
100%
100%
100%
95%
89%
86%
86%
86%
81%
84%
85%
80%
80%
79%
81%
81%
80%

o

Accession

BAB97648.1
4B7F A
NP_589508.1
YP_001137198.1
YP_007529583.1
NP_736834.1
WP_010121065.1
YP_251794.1
WP_010269648.1
YP_002905520.1
WP 0181210821
YP_007463695.1
WP_006839270.1
WP_005287252.1
YP_004760909.1
YP_007417649.1
YP_001801277.1

WP _018340689.1




BLAST 20-mer sequence

& Descriptions

Sequences producing significant alignments:

Select: All None Selected:0

i1 Alignments

Max Total Query E

Descrip:im SCore score cover vaiue
= 655 655 100% 5e-11
- ter 65.5 655 100% 5e-11
] 007559511.1] catalase [Corynebacteric 65.5 ©65.5 100% 5e-11
(] oryr 655 655 100% 5e-11

Also notice that one reference has an associated 3D structure.
References from this database have a similar accession number, so

watch for alphanumeric codes like 4B7F A

BEWARE!! There should be a file with a structure in your first BLAST
search, but the sequence may not be identical to what is genomically

coded. Watch out for partial or mutant proteins or a designation like
E72A, which signifies residue #72, Glu, has been mutated to Ala.

dent

Accession

100% BABO7648.1

100% 4B7F A

100% NP_599508.1

100% YP

o



Obtain your protein sequence

& NCBI  Resources ¥ How To

Protein [ Protein -
Advanced

Display Settings: (V] GenPept

Chain A, Structure Of A Liganded Bacterial Catalase

PDB: 4B7F_A
FASTA Graphics

Go to: (V)

LOCUS 4B7F_A 515 aa linear BCT 28-AUCG-2013
DEFINITION Chain A, Structure Of A Liganded Bacterial Catalase.
ACCESSION 4BT7F_A
VERSION 4B7F_A GI:534286111
DBSOURCE pdb: molecule 4B7F, chain 65, release Aug 28, 2013;
deposition: Aug 20, 2012;
class: Oxidoreductase;
source: Mmdb_id: 112949, Pdb_id 1: 4B7F;
Exp. method: X-Ray Diffraction.
KEYWORDS .
SOURCE Corynebacterium glutamicum ATCC 13032
ORGANISM Corynebacterium glutamicum ATCC 13032
Bacteria; Actinobacteria; Actinobacteridae; Actinomycetales;
Corynebacterineae; Corynebacteriaceae; Corynebacterium.
REFERENCE 1 (residues 1 to 515)
AUTHORS Cumiero,A. and Walsh,M.
TITLE Structure 0f A Liganded Bacterial Catalase

Send to: (V)

Sign in to NCBI
Search
Help

Change region shown S
Customize view %
Analyze this sequence =
Run BLAST
Identify Conserved Domains
Highlight Sequence Features
Find in this Sequence
Protein 3D Structure =

Structure Of A Liganded
Bacterial Catalase

PDB: 4B7F

Source: Corynebacterium
glutamicum ATCC 13032
Method: X-Ray Diffraction
Resolution: 1.76 A

Clicking on the accession number will bring you to a webpage
dedicated to everything associated with this protein in the database,
such as the organism and any journal articles that use this protein.



Obtain your protein sequence

bond(352)
/heterogen="(HEM, 1004 )"
454..461
/sec_str_type="helix"
/note="helix 8"
SecStr 466..480
/sec_str_type="helix"
/note="helix 9"
SecStr 488..498
/sec_str_type="helix"
/note="helix 10"
SecStr 499..514
T /sec_str_type="helix"
/note="helix 11"

CRICIN
1 seksaadgiv drgmrpklsg nttrhngapv psenisatag pggpnvlndi hlieklahfn
61 renvperiph akghgafgel hitedvseyt kadlfgpgkv tplavrfstv ageggspdiw
121 rdvhgfalrf yteegnydiv gnniptfflr dgmkfpdfih sqgkrlnkngl rdadmgwdiw
181 trapesahgqv tylmgdrgtp ktsrhgdgfg shtfgwinae gkpvwvkyhf ktrggwdcit
241 daecaakvage nadyqredly naiengdfpi wdvkvgimpf edaenyrwnp fdltktwsgk
301 dyplipvgyf ilnrnprnff agiegialdp gnivpgvgls pdrmlgarif ayadgqryri
361 ganyrdlpvn rpinevntys regsmgyifd aegepsyspn rydkgagyld ngtdsssnht
421 syggaddiyv npdphgtdlv raayvkhgdd ddfigpgily revlidegeke rladnisnam
481 ggiseatepr vydywnnvde nlgarvkely lgkka
/f

The bottom of this page lists the protein sequence. If you picked a
structure accession number, notice that the N-terminal methionine is
usually missing (and possibly other residues)



Obtain DNA seq. that codes for protein

<3 NCBI  Resources ¥ How To

Protein

-

[ Protein P+
Advanced

Display Settings: (] GenPept

Chain A,

PDB: 4B7F_A

Structure Of A Liganded Bacterial Catalase

FASTA Graphics

Go to: (V)

LOCUS
DEFINITION
ACCESSION
VERSION
DBSOURCE

KEYWORDS
SOURCE
ORCANISM

REFERENCE
AUTHORS
TITLE
JOURNAL

REFERENCE

Chain A, Structure Of A Liganded Bacterial Catalas

. Find regions of similarity between this sequence and other
4B7F_A 515 aa linear sequences using BLAST.

4B7F_A

4B7F_A GI:534286111

pdb: molecule 4B7F, chain 65, release Aug 28, 2013;
deposition: Aug 20, 2012;

class: Oxidoreductase;

source: Mmdb_id: 112949, Pdb_id 1: 4B7F;

Exp. method: X-Ray Diffraction.

Corynebacterium glutamicum ATCC 13032

Corynebacterium glutamicum ATCC 13032

Bacteria; Actinobacteria; Actinobacteridae; Actinomycetales;
Corynebacterineae; Corynebacteriaceae; Corynebacterium.

1 (residues 1 to 515)

Cumiero,A. and Walsh,M.

Structure 0f A Liganded Bacterial Catalase

Unpublished

2 (residues 1 to 515)

Sign in to NCBI
Search
Help
Change region shown =
Customize view >

Analyze this sequence
Run BLAST

Identify Conserved Domains
Highlight Sequence Features

Find in this Sequence

Protein 3D Structure

Structure Of A Liganded
Bacterial Catalase

PDB: 4B7F

Source: Corynebacterium
glutamicum ATCC 13032
Method: X-Ray Diffraction
Resolution: 1.76 A

Identical proteins for 4B7F_A =
Chain D, Structure Of A Highdose Ligar[4B7H D]

Now we need to find the DNA sequence for the protein. You can
directly BLAST this protein by clicking this link found at the top of the

page.



Obtain DNA seq. that cod

Sequences producing significant alignments:

Select: All None Selected:0

es for protein

i Alignments

Max

Description
score

Chain A, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|B Chain B, Structure Of A Liganded Bacterial Catalase >pdbl4B7F|C Chain C, Structure Of A Liganded Bacteri 1072

catalase [Corynebacterium glutamicum ATCC 13032] >ref|YP 224555.1| catalase [Corynebacterium glutamicum ATCC 13032 >reflYP 007559511.1| catalase [Corynebacteriu 1071

hypothetical protein cgR 0332 [Corynebacterium glutamicum R] >reflYP 008065043.1| catalase [Corynebacterium glutamicum SCaG1] >reflYP 008068066.1| catalase [Coryn 1071

Catalase [Corynebacterium glutamicum ATCC 13032 1046

catalase [Corynebacterium callunae DSM 20147] >refiIWP_015650135.1| catalase [Corynebacterium callunae] >gblAGGE5680.1] catalase [Corynebacterium callunae DSM 201 1021

catalase [Corynebacterium efficiens YS-314] >ref|WP 006768464 .1] catalase [Corynebacterium efficiens] >dbj|BAC17034.1| putative catalase [Corynebacterium efficiens YS-3© 964

catalase [Corynebacterium pilosum 883

catalase [Corynebacterium casei] >emb|CCE53994.1| catalase [Corynebacterium casei UCMA 3821 876

catalase [Corynebacterium ammoniagenes] >gb|EFG821 catalase [Corynebacterium ammoniagenes DSM 20306 875

catalase [Corynebacterium halotolerans YIM 70093 = DSM 44683] >ref|WP_015399757.1| catalase [Corynebacterium halotolerans] >gbJAGF71333.1| catalase [Corynebacteriu 872

catalase [Corynebacterium lubricantis] 866

1| catalase [Corynebacterium ulcerans 0102] 851

catalase [Corynebacterium ulcerans 0102] >ref[WP _014835811.1| catalase [Corynebacterium ulcerans] >dbj|BAM26

catalase [Corynebacterium ulcerans BR-AD22) >ref|YP 005709860.1| catalase [Corynebacterium ulcerans 809] >ref|WP _013910628.1| catalase [Corynebacterium ulcerans] >¢ 849

catalase [Corynebacterium pseudotuberculosis Cp162] >refflWP_01 6.1 catalase [Corynebacterium pseudotuberculosis] >gbJAFM06551.1| Catalase [Corynebacterium p 842

catalase [Corynebacterium pseudotuberculosis FRC41] >reflYP _005122300.1| catalase [Corynebacterium pseudotuberculosis 3/99-5] >reflYP 005374218.1] katA gene produc 842

catalase [Corynebacterium pseudotuberculosis 31] >ref|WP_014654992.1| catalase [Corynebacterium pseudotuberculosis] >gb|AFH90022.1| Catalase [Corynebacterium pseuc 840

catalase [Corynebacterium diphtheriae INCA 402] >ref|[WP 014302799.1| catalase [Corynebacterium diphtheriae] >gb|AEX45515.1| catalase [Corynebacterium diphtheriae INC 839

Total
score

1072
1071
1071
1046
1021
964
883
876
875
872
866
851
849
842
842
840
839

Query
cover

100%
100%
100%
97%
100%
100%
100%
99%
99%
99%
100%
99%
99%
99%
99%
99%
99%

Here you have all the proteins that are nearly identical to yours! |
BLASTed a protein with an associated structure, so notice that the next

few matches are the identical protein without the N-terminal

methionine, so it is 99% identical over 100% of the query.

E
value

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Ident

100%
99%
99%
99%
94%
88%
81%
81%

o

Accession
4B7F A
NP_599508.1

YP_001137198.1

YP_007529583.1
NP_736834.1
WP _018581253.1

WP _006821561.1

81%

80%
79%
79%
78%
78%
78%
7%

YP_007463695.1
WP _018297951.1
YP_006493700.1
YP_004628860.1
YP_006436344.1
YP_003782575.1
YP _006212712.1

YP_005126717.1



Obtain DNA seq. that codes for protein

[SDownload v GenPept Graphics

catalase [Corynebacterium glutamicum ATCC 13032]
Sequence ID: ref|[NP_599508.1| Length: 516 Number of Matches: 1

> See 7 more title(s)

Range 1: 2t0 516 G

Score

Graphics
Expect Method Identities Positives

1071 bits(2771) 0.0 Compositional matrix adjust. 514/515(99%) 515/515(100%)

Query
Sbijct
Query
Sbjct
Query
Sbjct
Query
Sbjct

Query

1

2
61
62
121
122
181
182
241
242
301
302

361

VLNDIHLIEKLAHFN
DIHLIEKLAHFN
NDIHLIEKLAHFN

/DRGMRPKLSGNTTRHNGAPVPSENISATAGPQCGPN
RGMRPKLSGNTTRHNGAPVPSENISATAGPQG
RGMRPKLSGNTTRHNGAPVPSENISATAGPQGP:

RENVPERIPHAKGHE ELEITEDVSEYTKADLFQPGKVTPLAVRFSTVAGEQGSPDTW
ELHEITEDVSEYTKADLFQPGKVTPLAVRFSTVAGEQGSPDTW

FGELEITEDVSEYTKADLFQPGKVTPLAVRFSTVAGEQGSPDTW

RENVPERIPHAKGH

RDVHGFALRFYTEEGNYDIVGNNTPTFFLRDGMKFPDFIESQKRLNKNGLRDADMQWDEW
KRLNKNGLRDADMQWDEW
HGFALRFYTEECGNYDIVGNNTPTFFLRDGMKFPDFIESQKRLNKNGLRDADMQWDFW

RDV

TRAPESAHQVTYLMGDRGTPKTSRHQDGFGSHTFQWINAEG TRQGWDCFT
TRAPESAHQVTYLMGDRGTPKTSRHQDGFGSHTFQWINAEG TRQGWDCFT
TRAPESAHQVTYLMGDRGTPKTSRHQDGFGSHTFQWINAECKPVWVKYHFKTRQGWDCFEFT

DAEAAKVAGENADYQREDLYNAIENGDFPIWDVKVQIMPFEDAENYRWN
DAEAAKVAGENADYQREDLYNAIENGDFPIWDVKVQIMPFEDAENYRWN
DAEAAKVAGENADYQREDLYNAIENGDFPIWDVKVQIMPFEDAENYRWN

DYPLIPVG
DYPLIPVG
DYPLIPVG

NRNPRNFFAQIEQIALDPGNIVPGVGL
FAQIEQ+ALDPGNIVPGVGL
LNRNPRNFFAQIEQLALDPGNIVPGVGL

GANYRDLPVNRPINEVNTYSREGSMQYIFDAE
GANYRDLPVNRPINEVNTYSREGSMQ
GANYRDLPVNRPINEVNTYSREGSMQYIFDAE

EPSYSPNRYDKGAGYLDNGTDSSSNHT
PSYSPNRYDKGAGYLDNGTDSSSNHT
EPSYSPNRYDKGAGYLDNGTDSSSNHT

SYGQADDIYVNPDPHGTDLVRAAYVKHQODDDDFIQPGILYREVLDEGEKERLADNISNAM

SYGQADDIYVNPDPHGTDLVRAAYVKHODDDDFIQPGILYREVLDEGE LADNISNAM
SYGQADDIYVNPDPHGTDLVRAAYVKHQODDDDFIQPGILYREVLDEGEKERLADNISNAM
QGISEATEPRVYDYWNNVDENLGARVKELYL 515
QGISEATEPRVYDYWNNVDENLGARVKE

QGISEATEPRVYDYWNNVDENLGARVKEL 516

Gaps
0/515(0%)

60

61

120
121
180
181
240
241
300
301
360
361
420
421
480

481

¥ Next A Previous 4 Descriptions

Related Information
Gene - associated gene details
ins - Proteins identical to the

subject

Obtaining the DNA sequence can be tricky, so it is a good idea to have
a few entries to look through. Be sure that this sequence that you pick
is identical to your 20-mer peptide sequence (scroll down to see

pairwise alignments).



Obtain DNA seq. that codes for protein

CDS 1..516
""""""" /locus_tag="NCgl0251"
/gene_synonym="Cgl0255"
/coded_by="NC_003450.3:274324..275874"
/transl table=11
/db_xref="GeneID:1021318"
CONTIG join(WP_011013509.1:1..51%6%
CRICIN
ilmseksaadqgi vdrgmrpkls gnttrhngap vpsenisata gpggpnvlnd ihlieklahf
61 envperip hakghgafge lhitedvsey tkadlfgpgk vtplavrfst vageggspdt
V3B rdvhgfalr fyteegnydi vgnntptffl rdgmkfpdfi hsgkrlnkng lrdadmgqwdf
181
241
301
361
421
481

I/

If you click on the accession number, it will bring you to the
new protein page and highlight the protein sequence.
Clicking on CDS (CoDing Sequence) or the GenelD to get a
tool bar to display on the bottom of your screen. Click on
FASTA.

Nucleotide

Protein Clusters

PubMed

PubMed (RefSeq)

PubMed (Weighted)

Related Structures (List)
Related Structures (Summary)
Structure

Taxonomy

-

Recent activity

Turn Off Clear

catalase [Corynebacterium glutamicum
ATCC 13032) Protein
pdb|4B7F|A (515 letters)
BLAST

Corynebacterium glutamicum ATCC 13032

taxonomy
Related Sequences for Protein (Select
534286111) (12) Protain

Identical Proteins for Protein (Select
534286111) (12) Protein

Lo o @ p @

See more...

You are here: NCBI > Proteins > Protein Database

GETTING STARTED RESOURCES POPULAR FEATURED
NCBI Education Chemicals & Bicassays PubMed Genetic Testing Registry
NCBI Help Manual Data & Software Bookshelf PubMed Health
NCORI Handhanlk NAIA 2 RAIA DuhMMad Cantral RanRank
ture 10of1 NP_599508 : 1 segment

1..516

/locus_tag="NCgl0251"
/gene_synonym="Cgl0255"
/coded_by="NC_003450.3:274324..275874"
/transl_table= 11

/db_xref="GeneID: 1021318 "

_ —p——y
Details ¥ | Displdy: FASTA X



Obtain DNA seq. that codes for protein

Corynebacterium glutamicum ATCC 13032, complete genome

NCBI Reference Sequence: NC_003450.3

GenBank Graphics

>gi|58036263:274324-275874 Corynebacterium glutamicum ATCC 13032, complete genome

ATGTCTCAGAACTCACGCAGCACACCACATCCTAGATCGCGCAATCGCCTCCARMAGCTTTCTGCAAACACTA
CCCGCCACAACCGAGCACCAGTTCCATCTCGACAACATCTCCCCAACCGCAGCCCCACAGGCGTCCARMNCGT
TCTCAATGACATTCACCTCATTGAAMAGCTCCCACACTTTAACCCCCAGAACGTTCCAGAGCGTATCCCT
CACGCAAAGGCGCCACCGCCGCTTTCCCTGAGCTGCACATCACCGACCACCGTATCCCAATACACCANGCCAG
ACCTGTTCCAGCCTGCTAAGCTCACCCCGCTCCCTCTTCCCTTCTCTACTCTTGCTCCGTCACCAGCCECTC
CCCAGATACCTCGCGCCACCTCCACCCCTTCCCTCTTCCGCTTCTACACCCAAGACCCCAACTACCGACATC
GCTGGCTAACAACACCCCAACCTTCTTCCTTCCTCGACCGCATCAACTTCCCCCACTTCATCCACTCACAGA
ACCGTCTCAACAAGAACGGTCTGCCGCCATCCAGACATGCACTCGGCATTTCTCCGACCCGCGCACCTGAATC
TCCACACCAGCTGACCTACCTCATCCCTCACCGCCCTACCCCTAACGACCTCCCGCCACCAGCACGELTTC
GCCTCCCACACCTTCCAGTCCATTAACGCTCAAGCTAAGCCAGTTTCGCGTTAAGTACCACTTCAAGACCC
GCCAGGCCTGCGCATTCGCTTCACCCATCCACGAAGCAGCAAAGCTTCCAGGCCAGAACCCTCGACTACCAGCG
CCAAGACCTCTACAACCCTATTGAAMACGGCCACTTCCCAATCTCGCACCTCAAGCGTTCAGATCATCCCT
TTCGAGCATGCAGAGAACTACCGCTGCAACCCATTCCACCTCACCAAGACCTGGTCCCAGAAGCGATTACC
CACTGATCCCACTCGGTTACTTCATCCTGAACCGCAACCCACGCARCTTCTTCGCTCAGATCGAGCAGCT
TCCACTCGATCCAGCCAACATCGTTCCTGCCCTCCCCCTCTCCCCACACCCCATGCTCCAGCCACGTATC
TTCGCATACGCTGACCAGCAGCGTTACCGCATCGCCCCTAACTACCCCCGACCTGCCAGTCGAACCGTCCAN
TCAACCGAGGTCAACACCTACACCCGCCAAGCTTCCATGCAGTACATCTTCCACGCTCAGCCGCGAGCCTTC
CTACAGCCCTAACCGCTACCGACAAGGCCGCACGCTACCTCGCATAACCGTACCGATTCCTCCTCCAACCAC
ACCTCCTACGGCCAGCGCTGATCACATCTACCTCARCCCACACCCACACGGCACCCGACCTGCTTCGTCCTG
CTTACGTCAAGCACCACGATCATCGACCACTTCATCCAGCCACGCATCCTATACCCCCAGCGTCCTGCGATGA
GCGCCACAAGCAGCCATTGCCAGACAACATCTCCAACGCAATGCAGCGCATCTCTCGAGGCARCCCGACGCCA
CCCGTCTACCACTACTCGAACAACCTTGATCAGAACCTCCGCGCTCCCGTCAAGCGACCTTTACCTCCAGA
ACAAGGCTTAA

7 oricuieu 1eyiuni

from: 274324 to: 275874

(Update View)

—_—

Customize view

Analyze this sequence
Run BLAST

Pick Primers

Highlight Sequence Features

LinkOut to external resources
REBASE enzyme Cgll

REBASE enzyme M.Cgll
REBASE enzyme CglORF3009P

REBASE enzyme CglORF706P

REBASE enzyme M.CglORF866P

REBASE enzyme CqglORF1151P

Here is the DNA sequence! Be sure that is begins with a start codon

(ATG) and ends with a stop codon (TAA,TAG, or TGA)



Design primers to clone gene into vector

(: O 8[L pet-14b

PoFl pET14b

biochem.web.utah.edu/hill/links/pET14b.pdf ~
Novagen * ORDERING 800-526-7319 » TECHNICAL SUPPORT 800-207-0144 ori
(2845). A p (3606-4463). Cla I(24). Hind 111{29). Nhe 1(229). Bpu1102 1(458)

Now that we have the DNA sequence, let’s find a vector suitable for
protein expression. pET-14b is a very simple vector that allows for a
His-tagged protein.



Design primers to clone gene into vector

T7 promoter primer #69348-3

T7 promoter

Bgl Il Xba | rbs

AGATCTCGATCCCGCGAAAT TAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCTAGAAATAATTTTIGTTTAACTTTAAGAAGGAGA
o
Nco | His-Tag Ndel Xho!l BamH |
TATACCATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGECAGCCATATGCTCGAGGATCCGGCTGCTAACAAAGCCCGA

MetGlySerSerHisHisHisHisHisHisSerSerGlyLeuValProArgGlySerHisMetLeuGluAspProAlcAlcAsnLysAlaArg
Bpu1102 | thrombin T7 terminator

AAGGAAGCTGAGTTGGCTGC TGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTGAGGGGT

LysGluAlaGluLeuAlcAlcAlaThrAlaGluGInEnd

T7 terminator primer #69337-3

PET-14b cloning/expression region

The link will open up a .pdf file, and above is a part of this file that
shows the cloning/expression sequences of this vector. We want our
protein to have a His-Tag, so we have to use two restriction sites after
the His-Tag. This leaves Ndel, Xhol, and BamHI.



Design primers to clone gene into vector

(j O SIL NEBcutter

NEBcutter V2.0 - NEB tools

tools.neb.com/NEBcutter2/ v

Provides a DNA sequence analysis to find restriction enzymes sites. Finds also
non-overlapping open reading frames using the E.coli genetic code.

We are going to use restriction enzymes to clone our gene into
pPET-14b, so we have to be sure that these restriction enzymes won't
cut our gene.



Design primers to clone gene into vector

BioLabs. NEBcutter V2.0

[NEB homepage]

Program
Guide Help | Comments |

This tool will take a DNA sequence and find the large, non-overlapping open reading frames using the E.coli genetic code and the sites for all Type II and commercially available Type III
restriction enzymes that cut the sequence just once. By default, only enzymes available from NEB are used, but other sets may be chosen. Just enter your sequence and "submit". Further
options will appear with the output. The maximum size of the input file is 1 MByte, and the maximum sequence length is 300 KBases.

What's new in V2.0 Citing NEBcutter

>

Local sequence file: ( Browse... ) No file selected.
GenBank number: [Browse GenBank]
or paste in your DNA sequence: (plain or FASTA format)
ATCTCTCACAAGTCAGCACCACACCACATCCTACATCCCCCANTGCCTCCARACCTTTCTCCAMACACTA

@ NEB enzymes

@® Linear O All specificities

The sequence is: - Circular Enzymes to use:

[define oligos]
Minimum OREF length to display: 100 a.a.

O All commercially available specificities

O All + defined oligonucleotide sequences
O Only defined oligonucleotide sequences

Standard sequences:

# Plasmid vectors %

# Viral + phage |4

( Submit )
ROUHITRES

(" More options )

e
(_Set colors )

NEBcutter will analyze your gene sequence to find restrictions sites in

your gene. Paste your sequence in the submission box and hit

‘Submit.’

~sT - 2
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B .
&OLabS i Linear Sequence: unnamed sequence Help | |Comments |
| NEBcutter |

Cleavage code Ehzyme name code
Display: - NEB single cutter restriction enzymes T | blunt end cut f:{'éi}ffi'}e Fron NEB
- Main non-overlapping, min. 100 aa ORFs | § extension ot commercinlly
GC=57%, AT=43% T3 extension [} Z1EAET SLEECEES b ciher neth.
Y | cuts 1 strand (enz.name): ambiguous site
516 aa
b U PR TIUIY POV TRV FOVIT PRI PUVITTRPI POPTT TP FPPUT TPV PUPUT TOUIY PUUPT TEUIN POV PRV PVIT TRPTY PP PP PYPUT TP PUPUT TN POUTPOUIY POV Ra1a) §
Il Il [N I Il LI [l
BsiHKAI Styl Sapl Kpnl Bhsl ¥Bsanl NmeAIII
HindIII Bspal BstAPI Sphl *Accl
BsmI BstXI BseYI Bst¥I *¥M1ul
BanII Acul BamHI AFLIII
*¥Acces] BmrI BsrOI
¥Sacll PFIFI EcoNI
Bael Tthi11l Eco01091
Dralll PFIMI PpuMI
Btsl Amnl Msll
*BtgZl Drdl
BsmAl *#Eael
*BsmBI BseRI
BcoDI *BhwCI
Nei T Bpul01
¥Hpall BspMI
*¥Mspl BfuAl
Main options List
New DNA
i — . 0 cutters
Custom digest Availability Display Zoom 1 cutters
View sequence All commercial 2 cutters Zoom in .
All sites
ORF summary All 3 cutters More... .
. Save all sites
Save project .
. Flanking enzymes
Print

Ndel, Xhol, or BamHI anywhere? Don’t use it. If you look carefully you
see BamHI will cut this gene. NEBcutter will also list the enzymes that
will and won'’t cut the gene. Do you have two sites in your gene? Time
for a new vector. Try any from the pGEX or pMAL series, or pET21a.
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7 oricuieu 1eyiuni

Corynebacterium glutamicum ATCC 13032, complete genome from: 274324 to: 275874
NCBI Reference Sequence: NC_003450.3 (Update View)

GenBank Graphics

>gi|58036263:274324-275874 Corynebacterium glutamicum ATCC 13032, complete genome

ATGTCTCAGAACTCACGCAGCACACCACATCCTAGATCGCGCAATCGCCTCCARMAGCTTTCTGCAAACACTA Customize view ”
CCCGCCACAACCGAGCACCAGTTCCATCTCGACAACATCTCCCCAACCGCAGCCCCACAGGCGTCCARMNCGT

TCTCAATGACATTCACCTCATTGAAMAGCTCCCACACTTTAACCCCCAGAACGTTCCAGAGCGTATCCCT

CACGCAAAGGCGCCACCGCCGCTTTCCCTGAGCTGCACATCACCGACCACCGTATCCCAATACACCANGCCAG Analyze this sequence
ACCTGTTCCAGCCTGCTAAGCTCACCCCGCTCCCTCTTCCCTTCTCTACTCTTGCTCCGTCACCAGCCECTC Run BLAST
CCCAGATACCTCGCGCCACCTCCACCCCTTCCCTCTTCCGCTTCTACACCCAAGACCCCAACTACCGACATC Pick Primers

GCTGGCTAACAACACCCCAACCTTCTTCCTTCCTCGACCGCATCAACTTCCCCCACTTCATCCACTCACAGA

ACCGTCTCAACAAGAACGGTCTGCCGCCATCCAGACATGCACTCGGCATTTCTCCGACCCGCGCACCTGAATC Highlight Sequence Features
TCCACACCAGCTGACCTACCTCATCCCTCACCGCCCTACCCCTAACGACCTCCCGCCACCAGCACGELTTC
GCCTCCCACACCTTCCAGTCCATTAACGCTCAAGCTAAGCCAGTTTCGCGTTAAGTACCACTTCAAGACCC
GCCAGGCCTGCGCATTCGCTTCACCCATCCACGAAGCAGCAAAGCTTCCAGGCCAGAACCCTCGACTACCAGCG
CCAAGACCTCTACAACCCTATTGAAMACGGCCACTTCCCAATCTCGCACCTCAAGCGTTCAGATCATCCCT

LinkOut to external resources

TTCGACCATCCAGACARCTACCCCTCCAACCCATTCCACCTCACCAAGACCTCCTCCCACAAGGATTACC REBASE enzyme Cqll
CACTCATCCCACTCCCTTACTTCATCCTCARCCCCAACCCACCCARCTTCTTCCCTCACGATCGACCAGCT TEEAet

TCCACTCGATCCAGCCAACATCGTTCCTGCCCTCCCCCTCTCCCCACACCCCATGCTCCAGCCACGTATC REBASE enzyme M.Cgll
TTCGCATACGCTGACCAGCAGCGTTACCGCATCGCCCCTAACTACCCCCGACCTGCCAGTCGAACCGTCCAN REBAC

TCAACCGAGGTCAACACCTACACCCGCCAAGCTTCCATGCAGTACATCTTCCACGCTCAGCCGCGAGCCTTC
CTACAGCCCTAACCGCTACCGACAAGGCCGCACGCTACCTCGCATAACCGTACCGATTCCTCCTCCAACCAC
ACCTCCTACGGCCAGCGCTGATCACATCTACCTCARCCCACACCCACACGGCACCCGACCTGCTTCGTCCTG

REBASE enzyme CglORF3009P

CTTACGTCAAGCACCACCGATCATGACCACTTCATCCAGCCACGCATCCTATACCCCCAGGTCCTGCATGA REBASE enzyme CgNORF?OSP
GCGCGACAAGGACCCATTGCCAGACAACATCTCCAACCCAATGCAGCCCATCTCTGAGCGCARCCCACCCA [REBASE R
CGCGTCTACGACTACTCGAACAACCTTGATCAGAACCTCGGCGCTCCCCTCAAGCACCTTTACCTCCAGA REBASE enzyme M.CgIORF866P
AGAAGGCTTAA REBASE

REBASE enzyme CqglORF1151P

My goal now is to design primers that are specific for this gene
sequence, and to contain the Ndel and Xhol restriction sites so the
gene can be cloned into the pET-14b vector.



Design primers to clone gene into vector

ATCTCTCACAACTCACCAGCACACCACATCCTACATCGCCCAATCCCTCCARACGCTTTCTCCAANCACTA
CCCCGCCACAACCCACCACCACTTCCATCTCACAACATCTCCCCAACCCCAGCCCCACACGCCTCCAMNCET
TCTCAATGACATTCACCTCATTCAAAAGCTCCCACACTTTAACCCCCAGAACCTTCCACACGCGTATCCCT
CACCCAANACCCCCACCCCCCTTTCCCTCACCTCCACATCACCCACCACCTATCCCARTACACCAAGCCAC
ACCTCTTCCACCCTCCTAACCTCACCCCCCTCCCTCTTCCCTTCTCTACTCTTCGCTCCTCACCACGCECTC
CCCAGATACCTCCCCCCACCTCCACCGCCTTCCCTCTTCCCTTCTACACCCARCACCCCAACTACCACATC
CTCCCTAACAACACCCCAACCTTCTTCCTTCCTCACCCCATCAACTTCCCCCACTTCATCCACTCACACA
ACCCTCTCAACAACANCCCTCTCCCCCATCCACACATCCACTCCCATTTCTCCACCCCCCCACCTCGAATC
TCCACACCACCTCACCTACCTCATCCCTCACCCCCCTACCCCTAACGACCTCCCCGCCACCAGCACCCGLTTC
CCCTCCCACACCTTCCACTCCATTAACCCTCAACCTAACGCCACTTTCCCTTAACTACCACTTCAACACCC
CCCAGCGCCTCCCATTCCTTCACCCATCCACAACCACCAAACCTTCCACGGCCACANCCCTCACTACCAGCC
CCAACACCTCTACAACCCTATTCARAACCCCCACTTCCCAATCTCCCACCTCAACCTTCACATCATCCCT
TTCCACCATCCACACAACTACCCCTCCAACCCATTCCACCTCACCAACACCTCCTCCCACAAGCATTACC
CACTCGATCCCACTCCCTTACTTCATCCTCAACCCCARCCCACCCAACTTCTTCCCTCACATCCACCAGCT
TCCACTCCATCCACCCAACATCCTTCCTCCCCTCCCCCTCTCCCCACACCCCATCCTCCAGCCACCTATC
TTCCGCATACCCTCACCACCACCCTTACCGCATCCCCCCTAACTACCCCCACCTCCCACTCAACCCTCCAN
TCAACCAGCTCAACACCTACACCCCGCCAACCTTCCATCCACTACATCTTCCACCCTCACCCCCACCCTTC
CTACACGCCCTAACCCCTACCACAACCCCCGCACCCTACCTCCATAACCCTACCCATTCCTCCTCCANACCAC
ACCTCCTACCCCCACCCTCATCACATCTACCTCAACCCACACCCACACCCCACCCGACCTCCGTTCCTCCTC
CTTACCTCAACCACCACCATCATCACCACTTCATCCACCCACCCATCCTATACCCCCACGCTCCTCCATCA
CCCCCACAACCACCCATTCCCACACAACATCTCCAACCCAATCGCAGCCGCATCTCTCACCCARACCCACCCA
CCCCTCTACCACTACTCCAACAACCTTCATCACAACCTCCCCCGCTCCCCTCAACCACCTTTACCTCCACA
ACGAAGCCTTAA

Primer design is an art (and a bit voodoo). For an initial attempt, | design primers to
have 4-6 codons (15 nt) of specificity on either end of the gene. Then, in order of
importance, the primers should have nearly identical melting temperatures, end on
G/C, and have 50% G/C content. You may break these “rules.”
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5’ ATGTCTGAGAAGTCAGC....GENE.....CCAGAAGAAGGCTTAA 3’
3’ TACAGACTCTTCAGTCG.....GENE.....GGTCTTCTTCCGAATT 5"

The gene sequence is above, and it is only showing the ~15 nt on the
ends. For correct directionality, we want to clone the gene so the Ndel
site is at the 5’ end and the Xhol site is at the 3’ end.

5’ CATATGTCTGAGAAGTCAGC.....GENE.....CCAGAAGAAGGCTTAACTCGAG 3’
3’ GTATACAGACTCTTCAGTCG....GENE.....GGTCTTCTTCCGAATTGAGCTC 5’

The sequence above is what we want our product from PCR to look
like. Notice that the start codon is included in the Ndel recognition
sequence. There is, however, one last thing we want to consider.

T7 promoter primer #69348-3

T7 promoter

Bgl Il Xba | rbs
AGATCTCGATCCCGCGAAAT TAATACGACTCACTATAGGGAGACCACAACGGTTTCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGA
Neo | His-Tag Ndel Xhol BamH |
'A'A[CA'Gﬂr\q\|qFFFA'PA'FA'PA'PA'PAFAlPA\PFFPF'FF'FFFFPFFPFPAIP:g""r CBGAGBGATCCGGC \|'qq|gqqfffffg

MetGlySerSerHisHisHisHisHisHisSerSerGlyLeuValProArgGlySerHisMetLeuGluAspProAlcAlacAsnlLy cArg
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WELCOME, GUEST

(S NEW ENGLAND

ry ¢
10 AYS wournes  NOte: As a general rule and for enzymes not listed
below, 6 base pairs should be added on on either
APPLICATIONS PRODUCTS TOOLS & RESOURCES & SUPPORT side of the recognition site to cleave efficiently. The

extra bases should be chosen so that palindromes
and primer dimers are not formed. In most cases
there is no requirement for specific bases.

Home » Tools & Resources » Cleavage Close to the End of DNA Fragments

Cleavage Close to the End of DNA Fragments

EQ enar TP aootomves &2 prnr [ por
5’ CATATGTCTGAGAAGTCAGC.....GENE.....CCAGAAGAAGGCTTAACTCGAG 3’
3’ GTATACAGACTCTTCAGTCG.....GENE.....GGTCTTCTTCCGAATTGAGCTC 5"

DNA digestion works more efficiently if the restriction enzyme has
more DNA bases on either side of the restriction site. These are
meaningless, “junk,” sequences only to provide space for the enzyme
to bind.
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Start codon stop codon

5’ TGGTGTCATATGTCTGAGAAGTCAGC.....GENE.....CCAGAAGAAGGCTTAACTCGAGATATTA 3'
3’ ACCACAGTATACAGACTCTTCAGTCG....GENE.....GGTCTTCTTCCGAATTGAGCTCTATAAT 5’

“Junk”  Ndel cut site gene Xhol cut site “Junk”
So this is what we’d actually like the PCR product to look like.

PCR amplifies DNA 5’ -> 3’, and we need two primers to synthesize
the coding strand (top) and the complementary strand (bottom), and
we commonly provide primers 5’ -> 3’

Our two primers, with a melting temperature of ~ 62 °C (http://
wwwo6.appliedbiosystems.com/support/techtools/calc/), are:

FWD: 5’ TGGTGTCATATGTCTGAGAAGTCAGC 3’
REV: 5’ TAATATCTCGAGTTAAGCCTTCTTCTTGG 3’



Make a multiple sequence alignment

Sequences producing significant alignments:

Select: All None Selected:0

11 Alignments

Max

Description
score

Chain A, Structure Of A Liganded Bacterial Catalase >pdb|4B7F|B Chain B, Structure Of A Liganded Bacterial Catalase >pdbl4B7F|C Chain C, Structure Of A Liganded Bacteri 1072

catalase [Corynebacterium glutamicum ATCC 13032] >ref|YP 224555.1| catalase [Corynebacterium glutamicum ATCC 13032] >reflYP _007559511.1| catalase [Corynebacteriu 1071

hypothetical protein cgR 0332 [Corynebacterium glutamicum R] >refl[YP 008065043.1| catalase [Corynebacterium glutamicum SCaG1] >reflYP 008068066.1| catalase [Coryn 1071

Catalase [Corynebacterium glutamicum ATCC 13032 1046

catalase [Corynebacterium callunae DSM 20147] >refiIWP_015650135.1| catalase [Corynebacterium callunae) >gblAGG65680.1| catalase [Corynebacterium callunae DSM 201 1021

catalase [Corynebacterium efficiens YS-314] >ref|WP 006768464 .1] catalase [Corynebacterium efficiens] >dbj|BAC17034.1| putative catalase [Corynebacterium efficiens YS-3© 964

catalase [Corynebacterium pilosum 883
catalase [Corynebacterium casei] >emb|CCES53994.1| catalase [Corynebacterium casei UCMA 3821 876
catalase [Corynebacterium ammoniagenes] >gb|EFGB82166.1/ catalase [Corynebacterium ammoniagenes DSM 20306] 875

catalase [Corynebacterium halotolerans YIM 70093 = DSM 44683] >ref|WP_015399757.1| catalase [Corynebacterium halotolerans] >gbJAGF71333.1| catalase [Corynebacteriu 872

catalase [Corynebacterium lubricantis] 866

catalase [Corynebacterium ulcerans 0102] >ref[WP _014835811.1| catalase [Corynebacterium ulcerans] >dbj|BAM26465.1| catalase [Corynebacterium ulcerans 0102] 851

catalase [Corynebacterium ulcerans BR-AD22] >ref|YP 005709860.1| catalase [Corynebacterum ulcerans 809] >ref|WP 013910628.1| catalase [Corynebacterium ulcerans] >¢ 849

6.1| catalase [Corynebacterium pseudotuberculosis] >gb|AFM06551.1| Catalase [Corynebacterium p 842

catalase [Corynebacterium pseudotuberculosis Cp162] >ref[WP_ 01479

catalase [Corynebacterium pseudotuberculosis FRC41] >reflYP _005122300.1| catalase [Corynebacterium pseudotuberculosis 3/99-5] >reflYP _005374218.1] katA gene produc 842

catalase [Corynebacterium pseudotuberculosis 31] >ref|WP 014654992.1] catalase [Corynebacterium pseudotuberculosis] >gb|AFH90022.1| Catalase [Corynebacterium pseuc 840

catalase [Corynebacterium diphtheriae INCA 402] >ref|[WP 014302799.1| catalase [Corynebacterium diphtheriae] >gb|AEX45515.1| catalase [Corynebacterium diphtheriae INC 839

catalase [Corynebacterium diphtheriae 31A] >ref| WP _014316262.1| catalase [Corynebacterium diphtheriae] >gblAEX40965.1| catalase [Corynebacterium diphtheriae 31A] 838

ratalase [Carvnshacterinm dinhtheriae PWAI >refl WP N14300R04 1] ratalace [Carvnehacteriiim dinhtherias] >ahlAFXRAAKT 11 ratalase [Canmehacterinm dinhtheriae PWR1 R3R

Total
score

1072
1071
1071
1046
1021
964
883
876
875
872
866
851
849
842
842
840
839
838
R3R

Query
cover

100%
100%
100%
97%
100%
100%
100%
99%
99%
99%
100%
99%
99%
99%
99%
99%
99%
99%

[SELA

E
value

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
nn

A multiple sequence alignment will allow us to determine conserved
residues that are important for this enzyme to function. Go back to
your BLAST results and pick proteins that are related to your own.

Let's add this protein to our multiple sequence alignment.

Ident

100%
99%
99%
99%
94%
88%
81%
81%
81%
81%
80%
79%
79%
78%
78%
78%
77%
77%

T7%

Accession

4B7F A

NP_599508.1

YP_001137198.1

BAB97648.1
YP_007529583.1
NP_736834.1
WP 0185812531
WP_006821561.1

WP 0038

8.1
YP_007463695.1
WP _ 018297951 }
YP_006493700.1
YP_004628860.1
YP_006436344.1
YP_003782575.1
YP _006212712.1
YP_005126717.1
YP_005156992.1

YP 0051418621



Make a multiple sequence alignment

& NCBI  Resources ¥ How To

Protein

[ Protein B‘

Advanced

Display Settings: (] GenPept

catalase [Corynebacterium lubricantis]

NEBI Reference Sequence: WP_018297951.1
FASTA B Graphics

Go to: (v

LOCUsS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORCGANISM

COMMENT

FEATURES
source

Protein

WP_018297951 517 aa linear BCT 28-JUN-2013
catalase [Corynebacterium lubricantis].
Wp_018297951
Wp_018297951.1 GI:517109133
RefSeq.
Corynebacterium lubricantis
Corynebacterium lubricantis
Bacteria; Actinobacteria; Actincbacteridae; Actinomycetales;
Corynebacterineae; Corynebacteriaceae; Corynebacterium.
REFSEQ: This record represents a single, non-redundant, protein
seguence which may be annotated on many different RefSeq genomes
from the same, or different, species.
COMPLETENESS: full length.
Location/Qualifiers
1..517
/organism="Corynebacterium lubricantis”
/db_xref="taxon:541095"
1..517

Send to: (v)

ign in to NCBI
Help

Change region shown v
Customize view v
Analyze this sequence =
Run BLAST
Identify Conserved Domains
Highlight Sequence Features
Find in this Sequence
Related information =

BioProject

CDD Search Results
Conserved Domains (Concise)
Conserved Domains (Full)
Domain Relatives

Genomic records

Nucleotide

Click on the accession number and get the FASTA format for fhé |

sequence of this and the other proteins.
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& NCBI  Resources ™ How To Sign in to NCBI
Protein [ Protein )
Advanced Help
Display Settings: (] FASTA Send to: (V)
Change region shown =

catalase [Corynebacterium lubricantis]
NCBI Reference Sequence: WP_018297951.1

GenPept Graphics

Analyze this sequence =
Run BLAST

— . )
>gi|517109133 |ref|WP_018297951.1| catalase [Corynebacterium lubricantis] Identify Conserved Domains

MADKSVED IVARGERPAGNGOTTRENGTPVPSENISVTAGPQGPVVLNDIHLIEKLAHFNRENVPERIPH Highlight Sequence Features
AKGHGAFGELHITEDVSQYTKAKLFQKDAVTPLAIRFSTVAGEAGSPDTWRDVHGFALRFYTEDGNYDIV
CNNTPTFFLRDGIKFADF IHSQKRNPATGLRSAEMOWDFWTRTPESAHOVTYLMGDRGTPKTSREQDGEG
SHTFOWINEEGKPVWVKYHFKTROGWETFTDEEAAVVAGONADYQREDLYNS IANGDYPIWDVKVQIMPY -
EEAENYRFNPFDLTKTWSQKDYPLIDVGYFVLNRNPKNFEAQIEQLALDPSNLVPGVGLSPDRMLOARVE
AYADQORYRIGENYRDIPVNRPINEVNTYSERGSMAYFFNEESEPNYTPNSYSKGACFLDNGEDSSSNHT Related information
EYGOGADLYVNPEPHGSDIGRYAYVKHEEDDDFGQAGTLYRDVFDDGEKERLVENITNAMNGITNKDIEE BioProject
RVYQYWTNVDENLGOKVRESLAKKRGA ] DD Search Restie

Conserved Domains (Concise)

Find in this Sequence

Conserved Domains (Full)

Domain Relatives

Copy the whole sequence, including the title line. Remember that
everything that follows the carrot >IS A TITLE
After a return is the sequence.
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GL) SIL clustalw

Web : ’ More Search tools

ClustalW2 < Multiple Sequence Alignment < EMBL-EBI;
www.ebi.ac.uk/Tools/msa/clustalw2/ ~

Alignment Type: Slow Fast. Slow Pairwise Alignment Options. Protein Weight Matrix.
BLOSUM, PAM, Gonnet, ID. DNA Weight Matrix. IUB, ClustalW. GAP OPEN.

Clustal Omega - Help - Web Services

Use any program you like to make the multiple sequence alignment.
The ‘Clustal’ series are popular.



Make a multiple sequence alignment

Note: ClustalW2 is no longer being maintained. Please consider using the new version instead: Clustal Omega

STEP 1 - Enter your input sequences

Enter  a set of | Protein 't]sequences in any supported format:
Y TV NV EDLGAR Y ESLAWRRALIL

OVONANDNAVUAINANDLIATOL DA AVUIZLIANDANDASEIADAUVAOACA/ ACEACKEDL ADAIOAMAAMANDIOCATENDD

Or, upload a file: (‘Browse... ) No file selected.
Ne——

Paste your sequences, one
after another, and be sure to

STEP 2 - Set your Pairwise Alignment Options

Alignment Type: @Slow OFast

The default settings will fulfill the needs of most users and, for that reason, are not visible. keep the >t|t|e ||neS
‘ More options... ’ (Click here, if you want to view or change the default settings.) Th |S Way the prog ram kn OWS
when a sequence begins and

STEP 3 - Set your Multiple Sequence Alignment Options

ends.

The default settings will fulfill the needs of most users and, for that reason, are not visible.

 More options... ’ (Click here, if you want to view or change the default settings.)

STEP 4 - Submit your job

() Be notified by email (Tick this box if you want to be notified by email when the results are available) H |t ‘SU bm It, and Wa|t fOI' the
Submi program to finish.



Make a multiple sequence alignment

gi
gi
gi
gi
gi

gi
gi
gi
gi
gi

gi
gi
gi
gi
gi

gi
gi
gi
gi
gi

gi
gi
gi
gi
gi

|517109133
|517408857
|534286111
|516831493
| 497955492

517109133
|517408857
|534286111
|516831493
| 497955492

|517109133
|517408857
|534286111
|516831493
| 497955492

|517109133
|517408857
|534286111
|516831493
| 497955492

i/517109133
|517408857
|534286111
|516831493
| 497955492

517109133
|517408857
|534286111
|516831493
| 497955492

|517109133
|517408857
|534286111
|516831493
| 497955492

ref
ref
pdb
ref
ref

ref
ref
pdb
ref
ref

ref
ref
pdb
ref
ref

ref
ref
pdb
ref
ref

ref
ref
pdb
ref
ref

ref
ref
pdb

ref

ref
ref
pdb
ref
ref

WP_018297951.
WP_018581253.
4B7F A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
4B7F A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
4B7F A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
487F |A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
4B7F A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
487F|A

WP_018121082.
WP_010269648.

WP_018297951.
WP_018581253.
4B7F A

WP_018121082.
WP_010269648.

——————— MADKS-VEDIVARGERPAGNGQTTRENGTPVPSENISVTAGPQ
——————— MADKSAAENVVSRGERAAGDGTTTRLNGAPVPSENISVTAGPQ
———————— SEKSAADQIVDRGMRPKLSGNTTRENGAPVPSENISATAGPQ
———————— MTKN-IDDKLDQGQREDAPGTTTRQGGQPIASENISITAGPQ
MTDNTTPACGNPAGSDDVAMRGVCP-VTGHESSNINGAPVRTEEHSVTVGAQ

. :i * 2. '* *; :i: * i'i.i
CPVVLNDIHLIEKLAHFNRENVPERIPHAKGEGAFGELHITEDVSQYTKA
GPNVLDDIHMIEKLAHFNRENVPERIPEHAKGEGAFGELHITEDVSQYTKA
CPNVLNDIHLIEKLAHFNRENVPERIPEAKGEGAFGELHITEDVSEYTXA
CPNVLNDLOQLIEKLQSFNRERVPERNPEAKGEGAFGEFHVTEDVSAYTXA
CPIALNDVHLIEKHAHFNRERIPERNVEAKGSGAFGELTVTEDVSKYTXA

Wk wakgaakkw Eokk ok ek Whkh ANNN Ny AN ANNN ANA AN

KLFQKDAVTPLAIRFSTVAGEAGSPDTWRDVEGFALRFYTEDGNYDIVGN
KLFQKGTVTPMACRFSTVAGEAGSPDTWRDVEGFALRFYTEDGNYDIVGN
DLFQPGKVTPLAVRFSTVAGEQGSPDTWRDVEGFALRFYTEEGNYDIVGN
DLFQPNKVTPMGIRFSTVAGEQGSPDTWRDVEGFALRFWTQEGNFDIVGN
DLFQPGRVTPMLARFSTVAGEQGYPDTVRDVRGFSLXFYTQEGNYDLVGN

JEEE | ke LR L R L S e S RS e e

NTPTFFLRDGIKFADFIHSQKRNPATGLRSAEMOWDFWTRTPESAHQVTY
NTPTFFLRDAIKFPDFIESQKRNPASGLRDDEMOWDFWTRTPESAHQVTY
NTPTFFLRDCGMKFPDFIESQKRLNKNGLRDADMOWDFWTRAPESAHQVTY
NTPTFFLRDGIKFPDFIESQKRTGASGLRDADMOWDFWTRTPESAHQVTY
NTPVFFLRDGIKFPDFIRSQKRLEGPGLQSADMOWDFWTRSPESAHQVTY
LRI A L L A JAEE L I L L R LR LA TRNNNNNNN s NN NN NN NN
LMCGDRGTPKTSRHQDGFGSETFQWINEEGKPVWVKYHFXTRQGWETFTDE
LMGDRGTPKTTRNQDGFGSETFQWINEEGTPVWVKYHFXTRQGWDCFTDE
LMGDRGTPKTSRHQDGFGSETFQWINAEGKPVWVKYHFXTRQGWDCFTDA
LMCGDRGTPKTSRHQDGFGSETFQWVNDKGEAFWVKYHFXTQOGWECFTDE
LMCGDRGIPTDFRHMDGFSSHETYQWINADNERFWVXKYHFXTROQGWXYFTDE

R W Fp hRR  hhk gk W S L L

EAAVVAG-ONADYQREDLYNSIANGDYPIWDVKVQIMPVEEAENYRFNPF
EAEEMAG-KNADYERQDLYEATERGDYPIWDVKVQIMPFDEAENYRWNPF
EAAKVAG-ENADYQREDLYNAIENGDFPIWDVKVQIMPFEDAENYRWNPF
EAAEMAG-QONADYEREDLFKAIENGDYPRWDVYVQIMPFDEAENYKFNPF
EASQVLASQDFDHSRKDLWEAIEAGDYPTWDVKVQIMPLDEAEGYRWNPF

** T . r: Ry hgkhgaaw Khah Ak ANNRN e hk ke s hhN

DLTKTWSQKDYPLIDVGYFVLNRNPKNFHAQIEQLALDPSNLVPGVGLS?P
DLTKTWSQKDYPLEDVGYFVLNRNPKNYEAQIEQMALDPSNLVPGVGLSP
DLTKTWSQKDYPLIPVGYFILNRNPRNFFAQIEQIALDPGNIVPGVGLSP
DLTKVWYTEDYPLOKVGYFELNRNPRNNFAQIEQIALDPSNIVPGTGLSP
DLTKTWSQKDYPLIPVGEFTLNRNPENFFAQIEQAAFAPSNIVPGIGFSP

HkkE W Rk I S L

92
93
92
91
99

142
143
142
141
149

192
193
192
191
199

242
243
242
241
249

291
292
291
290
299

341
342
341
340
349

This is an example of a bad
sequence alignment.

What's wrong?

1) These sequences are far
too similar. You can see that
about 80% of residues here
are identical. We need more
diversity to discover the truly
important residues.

2) The titles are meaningless.
When you copy/paste, the
title begins with the
accession number, so you'll
need to alter the title.
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BLAST Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

(7] Show results in a new window

(+) Algorithm parameters

There wasn’t enough diversity in the results given the default settings.
We’ll have to change them. Go into ‘Algorithm parameters.’

(=) Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign

General Parameters

Max target =
Short queries ™ Automatically adjust parameters for short input sequences
Expect threshold 10

Word size 3 ?]

Max matches in a 0
query range

We’ll have to get more results, so first try increase the number of result
sequences given. BLAST it again.
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Tuw Tuw T U ST Ive v sy

(0 catalase [Pseudomonas syringae] 482 482 93% 1e-162 51% W

M ratalase Peaidomanas fiinrescans] >ahlFIKAR2GK 11 patalase KatA [Psandor flunrescens O/r1- 482 482 Q3% 1e-1A? 51%

400 “400 Y470 oEe-101 “4070 vV

454 454 97% 3e-151 44% *

| catalase [Daphnia magna

M catalase Mordetella nerssis Tohama 11 >refINP A8RKA2 11 ratalase [Rardetella naranarhissis 198991 >refiYP 005501730 11s 453 453 QA% 3e-151 4R% NP 88234

Given 1000 results, there still isn’t enough diversity! Remember that

my protein was from Corynebacterium glutamicum, a Gram positive
bacterium, so from the 1000 results, I've included Pseudomonas

syringae, a Gram negative bacterium, and Daphnia magna, a water
flea.

| have to go back and change more settings.
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Choose Search Set

Database _ Non-redundant protein sequences (nr) ?] o
Organism - e
bacteria (taxid:2) #™ Exclude
Enter organism common name, binomial, or tax «d. Only 20 top taxa will be showr
Exclude () Models (XM/XP) (] Uncultured/environmental sample sequences

Entrez Query

Program Selection

Algorithm @ blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
(O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)

BLAST Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

() Show results in a new window

(=) Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with ¢ sign

General Parameters

Max target 1000 %)
sequences o v -
Short queries ™ Automatically adjust parameters for short input sequences

I’'m still asking for 1000 sequences, but | want to exclude all bacteria
from my results in order to get greater diversity. You can also force the
program to only give results from whatever taxon you desire.
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uuuuuuuu LA Ay e Sr T e 3 At Tarae gt

RecName: Full=Catalase >emb|CAB64949.1| catalase [Danio rerio]

ratalaca Manin rarinl SARIAAHR1R2R 1] Matalaca [Nanin rarinl

CNLUIV LY. Lalaigads || aiul PJeIGYInius|

catalase [Homo sapiens]

catalase isoform 1 [Thamnonhis eleaans]

LALGIGOT [WULLUIIYAG SUUSHIPIWVIUGA W~ 1UI

catalase (EC 1.11.1.6) catA - rice >dbj|BAA06232.1| catalase [Oryza satival

catalase 1b [Lotus iaponicus] >ablAAR84579.1| catalase 1b [Lotus iaponicusl

NYyDOINEUCAI protein LUK UAUJS /U |Lanaiga ornopsiiosis Lo YU-14£D] 2EemMD|LLLLZUY 7D, 1] NYpOmeucdl protein LUK UAUST !

CG9314-PA [Drosophila melanogaster]

Catalace nartial [Chalania muracl

A ] IS L LY E A AT 5] MR e e § ANl § ] rLALATLALIS | S St M MAIIA TS e rterase s

catalase Cat [Talaromyces marneffei ATCC 18224)] >gb|EEA20965.1| catalase Cat [Talaromyces marneffei ATCC 18224]

ratalase [Helicnning erato hvdaral

catalase 2 [Caenorhabditis elegans]

hypothetical protein [Monosiga brevicollis MX1] >gblEDQY0517.1]| predicted protein [Monosiga brevicollis MX1]

LOC495840 protein. partial [Xenopus laevis]

T

468

4AR7

429
429

LAV

360
358

o210
377

38N

395

390

419

423

424

T

468

AR7

429
429

wuw

360
358

377

3RN

395

390

419

423

424

)

93%
Ql04
93%
93%
94%
75%
YO 7o
98%

QlR0%.

94%

B7%

95%

Y4%

93%

— i

8e-157
10-16R
1e-141
1e-141
3e-115
3e-115

be-140

7e-140

47%
A70%
i
44%
45%

41%
47%
470
38%

41%

42%
54%

44%

46%

43%

Q9PTY2.1

NP /R7N4QR7 1

N vveeTuTuw. L

AAK29181.1

AFS63885.1

AARB4577 .1

AlC_UUJDUDL 10. 1

CAR93080.1

EMP28164 1

AET96342.1

CAA74394.1

X _UU1/44568.1

AAHB86479.1

This is better. I've got sequences from Zebra fish, human, rice, fruit fly,

a fungus, a worm, and a frog.
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Danio.rerio
Homo.sapiens
Daphnia.magna
Caenorhabditis.elegans
Drosophila
Talaromyces.marneffei
Pseudomonas.syringae

BLASTEDproteinCorynebacterium.

Oryza.sativa

Danio.rerio
Homo.sapiens
Daphnia.magna
Caenorhabditis.elegans
Drosophila
Talaromyces.marneffei
Pseudomonas.syringae

BLASTEDproteinCorynebacterium.

Oryza.sativa

Danio.rerio
Homo.sapiens
Daphnia.magna
Caenorhabditis.elegans
Drosophila
Talaromyces.marneffei
Pseudomonas.syringae

BLASTEDproteinCorynebacterium.

Oryza.sativa

Danio.rerio
Homo.sapiens
Daphnia.magna
Caenorhabditis.elegans
Drosophila
Talaromyces.marneffei
Pseudomonas.syringae

BLASTEDproteinCorynebacterium.

Oryza.sativa

MADDREKSTDOMKLWKEGRGSQRPDVLTTGAGVPIGDXKLNAMTAGPRGPL
MADSRDPASDOMOEWKEQRAAQKADVLTTGAGNPVGDXKLNVITVGPRGPL
~MAERDAATNQLKNFGESKKNEAKASVTTSAGAPIGFXKTASLTAGPRGPM
-=MPNDPSDNQLKTYKETYP-~-KPQVITTSNGAPIYSKTAVLTAGRRGPM
~MCSRDTASNQLIDYKNNDS-EVQREITTSSGTPVGVKDAIQTVGPRGPA
==MGKD-~-DEPKTYRYNET-~~~PTYTTSNGCPVFDPESSQRIGKNGPL

------------------ MSQKT--~LTTASGAPVADNONSRSAGPRGPL

-==~SEKSAADQIVDR--GMRPKLSGNTTRENGAPVPSENISATAGPQGPN

====MDPCKFRPSSSFDTKT====== TTTNAGAPVWNDNEALTVGPRGPI
* * ks o kw

LVODVVFTDEMAHFDRERIPERVVEAKGAGAFGYFEVTHDITRYSKAKVF
LVONVVFTDEMAHFDRERIPERVVEHAKGAGAFGYFEVTHDITKYSKAKVF
LLODHVYIDETAHFDRERISERVVHEAKGSGAFGYFEVTHDISKYCKAAIF
LMODVVYMDEMAHFDRERIPERVVEAKGAGAEGYFEVTHDITKYCKADMF
LLODFQFLDEVMHFDSERIPERVAYAKGAGAFGYFECTHDISKFCAASIF
LLODFHLIDLLAHFDRERIPERVVHEAKGAGAYGEFEVTDDISDITTIDML
LLDDFHLIEKLAHFNRENIPERRVEAKGSGAEGTFTVTRDISQYTSAKLF
VLNDIHLIEKLAHFNRENVPERIPHEAKGHGAFGELHITEDVSEYTKADLF
LLEDYHLIEKVAHFARERIPERVVEARGASAKGFFECTHDVTDITCADFL

*h * . W sk e R L . * N .
.. N . H L .

EHVGKTTPIVVRFSTVAGEAGSPDTVRDPRGFAVKFYTDEGNWDLTGNNT
EHIGKKTPIAVRFSTVAGESGSADTVRDPRGFAVKFYTEDGNWDLVGNNT
SQVCGKKTPVAVRFSTVGGESGSADTARDPRGFAVKFYTEEGNWDLVGNNT
NKVGKQTPLLVRFSTVAGESGSADTVRDPRGFSLXKFYTEEGNWDLVGNNT
DKVRKRTAVAMRFSVACGEQGSADTVREQRGFAVXKFYTDDGIWDIVGCNM
KCGVGKKTKLVTRF STVGGEKGSADSARDPRGFSVKFYTEQGNWDWVENNT
DTVCGKQTPIFLRFSTVGGERGSADTERDPRGFAIXKFYTEEGNWDIVGNNT
Q-PGKVTPLAVRFSTVAGEQGSPDTWRDVEGFALRFYTEEGNYDIVGNNT
RSPCGAQTPVIVRFSTVIEERGSPETIRDPRGFAVKFYTREGNWDLLGNNF

* LA LI I shh s s e hhN ok oW L

PTFFIRDTLLSPSFIESQKRNPQTELKDPDMVWDFWSLRPESLHQVSFLF
PIFFIRDPILFPSFIESQKRNPQTELKDPDMVWDFWSLRPESLHQVSFLF
PIFFIRDPILFPSFIETQKRNPVTELKDPDMFWDFISLRPETTHQVCFLF
PIFFIRDAIHFPNFIEALKRNPQTEMRDPNALFDFWMNRPESIHQVMFLY
PVHYVRDPMLFPSLVEAQKRNPQTELKDPDMFWDFMTLRPETLHALLMYF
PVFFLRDPSKFPVFIETQKRNPOQTNLKDANMFWDYLSTHQESAHQVMHLF
PVFFIRDPMKFPDFIETQKRLPQTNLKSPOQMMWDFWSHSPEALHQVTILF
PTFFLRDCGMKFPDFIESQKRLNKNGLRDADMOQWDFWTRAPESAHQVTYLM
PVFFIRDGIKFPDVIHEAFKPNPRSEVQEYWRVFDFLSHHPESLHTFFFLF

R E LA IS L . 33 H L I

50
50
49
46
48
41
29
45
40

100
100
99
96
98
91
79
95
90

150
150
149
146
148
141
129
144
140

200
200
199
196
198
191
179
194
180

Much better. Fewer
conserved residues
and some moderately
mutated positions.

Catalase is a difficult
protein to make a
multiple sequence
alignment because it is
a ‘perfect’ protein,
ubiquitous in nearly all
living organisms.

For some proteins, a
good set of relatives
may only require
sequences from
different bacteria.



Make an informative image of protein

See the PyMol Demo on how to make an image.

The most important thing with this is to have the image tell us something
useful. Don’'t make an image just because we told you to do so.

Write 0.5 page summary on protein

Tell us something interesting about the protein. Say something about the
function, and look through the primary literature to discuss something
unique. The Pubmed reference for the protein that has a crystal structure is a

good place to start looking for information. Wikipedia is a good place to start,
but don't stick to that alone.



