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PR LE TURC FEAR A AT SR G 4. BTN Smith-Waterman X 42 1981 X4 R EVE M. 5INT“0”
IPRE . WIARTFE M INE AR, M EEACHN 00 X RMAE WX — B g oK, Bkse®im", AT
— LB EFOT A S BRI (L B XSS, Bk 0) 2 RIERRE . WFERE TS i
R TTHOT R, ERERE N 0 KRITRONIE. GRS SN (Domain) 4%, KEZE
A= FIE CI L

2.BLAST EAHES
1.*}'2‘&‘)/?@:

BLAST (iSO RE R E N =AW B B el &l A KEY W GZIRIEH N 11-28, &
FoN 3) MBS, FROA“HIE (Words) . B/, HIEAMYFHREIE b8 2 LR ], RIS
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a LLAIMALE H alpha W& (HBA_ HUMAN) Jyfsill 741, F tBlastN % RefSeq ##E EH ABRER EH K
& mRNA 741, $EBHmgEX T, #4172 FHx, airdsR.

H4eHE N NCBI 9 tBlastn. %A\ HBA HUMAN f#%1, #£#% RefSeq RNA ##i/%E, Organism i%
# Homo sapiens (taxid:9606), siifiblast, ZEHRAF] 11 P ABREH K mRNA,

BLAST © » thlastn

blastn blastp blastx m tblastx

Enter Query Sequence

Translated BLAST: tblastn

TBLASTN search translated nucleotide databases using a protein query. mi

Enter accession number(s), gi(s), or FASTA sequence(s) © clear Query subrange (2]

>HBA HUMAN - P§3905, Hemogiobin subunil alpha, HBA; J Luo, 201608 &

21 [ ]

MVLEPADKIMCAANBIOGAPAGEY GARAL EBMLSERTTIIVERHFDLSY v

GRAIGHE 4 To

orupload e Tgmwer st 2]

-Job Title HBA_HUMAN - P69905, Hemoglobin subunit alpha,...
Enter a descriptive title for your BLAST search @

) Align two or more sequences @

Choose Search Set

Database +| Reference RNA sequences (refseq_ma) v @

Organism - - —

Optional Home sapiens (taxid:0606) [ exclude (CAdd organism
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown @

Exclude ("] Models (xMixP) | Unculturedienvironmental sample sequences

Optional

Limit to [_] sequences from type material

Optional

Entrez® Query Voulli Create custom database

Optional Enter an Entrez query o limit search @

BLAST Search datab RNA seq (refseq_rna) using Thlastn (search translated nuclectide databases using a pr
[ show resuits in a new window
selectall 11 sequences selected GenBank  Graphics
Max  Total Quary E Per.  Acc.
e el Score Score Gover vaius  kenl Len  Acomson

285 206 100% 3e-99 100.00% 576 MM 0005176
285 286 100% 3e39 10000% 577 MM 0005585
182 182 100% 3e88 E107% 528 NM 0053315
176 176 100% 1eS4 BOBGW 798 NM 0053323
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g
e
e
8
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115 115 98%  le-31 4345% 620 MM
M5 15 98%  2ed1 4345% 628
113113 98%  4e-d1 4138% 586
112 112 98%  1e-30 4138% 587 MM

102 102 95%  2e26 3901% 623 MM

770 770 TO% le16 3962% 680 NR 0015891

% mRNA 3 FEHEEL CDS, #7JF NCBI Batch Entrez, Database £+ Nucleotide,
X 11 %& Accession FRhG#EZ:, TF# 11 4% CDS 51



le Nucleotide  v|| [ Sear

Advanced

Summary ~ 20 per page ~ Sort by Default order = Send to: = Filters: Manage Filts

(OcComplete Record
Items: 11 ®Coding Sequences
(OGene Features

Selected: 11
Homo sapiens hemoglobin subunit beta pseudogene 1 (HBBP1), non-cc L
bases 1. 860 bp linear transcribed-RNA Download features. ta
Accession: NR_001589.1 GI: 38683401 Format E—
PubMed  Taxonomy [FASTA Nucleotide ~] -

e GenBank FASTA Graphics Create File

" Homo sapiens hemoglobin subunit beta (HBB), mRNA
ngth 628 bp linear mRNA
e. Accession: NM_000518.5 GI: 1401724401

Protein PubMed Taxonomy

GenBank FASTA Graphics

Ly

Recent activity

B Homo sapiens h

e. (HBAZ2), mRNA
te Homo sapiens hemoglobin subunit alpha 1 (HBA1), mRNA Q, Streptococcus s
e 3. 577 bp linear mRNA

Accession: NM_000558.5 GI: 1441551322 Q S. intermedius E

Protein PubMed  Taxonomy

I

>Icl|NM_000559.3_cds NP_000550.2_1 [gene=HBG1] [db_xref=CCDS:CCDS7754.1] [protein=hemoglobin subunit gamma-1] [protein_id=NP_000550.2] [location=54.497] [gbkey=CDS]
ATGGGTCATTTCACAGAGGAGGACAAGGCTACTATCACAAGCCTGTGGGGCAAGGTGAATGTGGAAGATG
CTGGAGGAGAAACCCTGGGAAGGCTCCTGGTTGTCTACCCATGGACCCAGAGGTTCTTTGACAGCTTTGG
CAACCTGTCCTCTGCCTCTGCCATCATGGGCAACCCCAAAGTCAAGGCACATGGCAAGAAGGTGCTGACT
TCCTTGGGAGATGLCACAAAGCACCTGGATGATCTCAAGGGCACCTTTGCCCAGCTGAGTGAACTGCACT
GTGACAAGCTGCATGTGGATCCTGAGAACTTCAAGCTCCTGGGAAATGTGCTGGTGACCGTTTTGGCAAT

CCATTTCGGCAAAGAATTCACCCCTGAGGTGCAGGC TTCCTGGCAGAAGATGGTGACTGCAGTGGCCAGT

GCCCTGTCCTCCAGATACCACTGA

>lcl|NM_005332.3_cds_NP_005323.1_1 [gene=HBZ] [db_xref=CCDS:CCDS10397.1] [protein=hemoglobin subunit zeta] [protein_id=NP_005323.1] [location=267..695] [gbkey=CDS]
ATGTCTCTGACCAAGACTGAGAGGACCATCATTGTGTCCATGTGGGCCAAGATCTCCACGCAGGCCGACA
CCATCGGCACCGAGACTCTGGAGAGGCTCTTCCTCAGCCACCCGCAGACCAAGACCTACTTCCCGCACTT
CGACCTGCACCCGGGGTCCGCGCAGTTGCGCGCGCACGGCTCCAAGGTGGTGGCCGLCGTGGGCGACGLG
GTGAAGAGCATCGACGACATCGGCGGCGCCCTGTCCAAGCTGAGCGAGCTGCACGCCTACATCCTGCGCG
TGGACCCGGTCAACTTCAAGCTCCTGTCCCACTGCCTGCTGGTCACCCTGGCCGCGCGCTTCCCCGCCGA
CTTCACGGCCGAGGCCCACGCCGCCTGGGACAAGTTCCTATCGGTCGTATCCTCTGTCCTGACCGAGAAG

TACCGCTGA

>Icl|NM_000519.4_cds_NP_000510.1_1 [gene=HBD] [db_ xref=CCDS.CCDS31376.1] [protein=hemaglobin subunit delta] [protei
ATGGTGCATCTGACTCCTGAGGAGAAGACTGCTGTCAATGCCCTGTGGGGCAAAGTGAACGTGGATGCAG
TIGGTGGTGAGGCCCTGGGCAGATTACTGGTGGTCTACCCTTGGACCCAGAGGTTCTITGAGTCCTTTGG
GGATCTGTCCTCTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAGGTGCTAGGT
GCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACTTTTTCTCAGCTGAGTGAGCTGCACT
GTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGCTCTTGGGCAATGTGCTGGTGTGTGTGCTGGCCCG
CAACTTTGGCAAGGAATTCACCCCACAAATGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCTAAT
GCCCTGGCTCACAAGTACCATTGA

NP_000510.1] [location=51..494] [gbkey=CDS]

>lcl|NM_005330.4_cds_NP_005321.1_1 [gene=HBE1] [db_xref=CCDS:CCDS7756.1] [protein=hemoglobin subunit epsilon] [protein_id=NP_005321.1] [location=56.499] [gbkey=CDS]
ATGGTGCATTTTACTGCTGAGGAGAAGGLTGCCGTCACTAGCCTGTGGAGCAAGATGAATGTGGAAGAGG
CTGGAGGTGAAGCCTTGGGCAGACTCCTCGTTGTTTACCCCTGGACCCAGAGATTTTTTGACAGCTTTGG
AAACCTGTCGTCTCCCTCTGCCATCCTGGGCAACCCCAAGGTCAAGGCCCATGGCAAGAAGGTGCTGACT

MEGA % 731 LLxS
FTH A 56 Edit/Build Alignment,i£# DNA, #4lh 11 4% CDS J#41.

m Molecular Evolutionary Genetics Analysis

File Analysis Windows Help
w
ALIGN DATA MODELS ~ DISTANCE  DIVERSITY PHY

] me Edit/Build Alignment
| & Edit/View Sequencer Files (Trace)...

| = Open Saved Alignment Session...
# Query Databanks

|E Do BLAST Search

18 Show Web Browser




Data Type for Alignment
Are you building a DNA or protein sequence alignment?

DNA Protein Cancel

S ——

iy Alignment, i Align by ClustalW(Codons)

m M12: Alignment Explorer

Data Edit Search mm. Web Sequencer Display
1 & B % (1] 5» Align by ClustalW @ % +

® Align by ClustalW (Codons)
DNA Sequences Translated Protein & Align by MUSCLE

Species/Abbrv .

L lcl|M 000559.3 eds NP o00550.2 1 @ Align by MUSCLE (Codons)
2. lcl|NM 005332.3 cds NP 005323.1 1 .

Lol N 000519.4 cds NP ooosi0.1 1 @ Mark/Unmark Site

. 1cl|NM 005330.4 cds NP 005321.1 1 Align Marked Sites

. 1c1/NM 000184.3 cds NP 000175.1 1

3

4

5 .

6. lcl|NM 001003938 4 cds NP 001003938, Jnmark All Sites
7

8

)

1

. 1c1|NM 005331.5 cds NP 005322.1 1 .

. 1cl|NM 000517.6 cds NP 000508.1 1 Delete Gap-Only Sites
. 1cl|NM 000558. 5 eds NP 000549.1 1« Auto-Fill Gaps

0. 1lcl/NM 000518.5 cds NP 000509.1 1

SERUNA, bR R AR ST X 38

DNA Sequences Translated Protein Sequences

Species/Abbrv

1. 1cl|NM 000559. 3 cds NP 000550.2 1
2. lcl|NM 005332.3 cds NP 005323.1 1
3. 1c1|NM 000519.4 cds NP 000510.1 1
4. 1cl|NM 005330.4 cds NP 005321.1 1
5. 1cl|NM 000184.3 cds NP 000175.1 1
6. lcl|NM 001003938.4 cds NP 001003938.1 1
7. 1c1|NM 005331.5 cds NP 005322.1 1
8. 1cl|NM 000517.6 cds NP 000508.1 1
9. 1cl|NM 000558.5 cds NP 000549.1 1
10. 1lcl|/NM 000518.5 cds NP 000509.1 1

b ULAIMA & [ alpha WA (HBA HUMAN) NGl 751, 22 RefSeq £diEH A /ANRFKR =4
VIR ERE A X% mRNA J7H, 1R X TH], 3725, airasR.

[l E— AN el R Organism IEFEH B

Homo sapiens (human) (taxid:9606)

Mus musculus (house mouse) (taxid:10090)

Rattus norvegicus (Norway rat) (taxid:10116)



iransiatea BLAS I tblastn

TBLASTN search translated nucleotide databases using a protein query.

blastn blastp blastx tblastn thlastx
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ Clear Query subrange @
GSAQVKGHG ' From
KKV \VAHVDDMPNALSALSDLHAHKLRVDPYNFKLLSHCLLVTLAAH @
LPAEFTP v
AVHASLDKFLASVSTVLTSKYR p To
Or, upload file EEXH | FEETE )

Job Title
Enter a descriptive title for your BLAST search (2]
D Align two or more sequences e

Choose Search Set

HBA_HUMAN - P69905, Hemoglobin subunit alpha,...

Datah
4+ Reference RNA sequences (refseq_ma) v |9
Organism
5;"?0",, Homo sapiens (taxid:9606) \D exclude [_Add Organism )
house mouse (taxid:10090) ‘ D exclude
Norway rat (taxid:10116) \D exclude
Enter organism common name, binamial, or tax id. Only 20 top taxa will be shown @
Exclude [ Models (XMIXP) [CJ Uncutturedrenviranmental sample sequences
Optional
Limit to (] sequences from type material
Optional
Entrez™ Query ‘ Youlflf} Create custom database
i) Enter an Entrez query to limit search @

BLAST

Show results in a new window

Graphic Summary Alignments

Search database Reference RNA sequences (refseq_rna) using Tblastn (search t

lated nucleotide

using a

Sequences producing significant alignments

selectall 47 sequences selected

Description
v

Homo sapiens hemoglobin subunit alpha 1 (HBA1), mRNA

Mus musculus hemoglobin alpha, adult chain 1 (Hba-a1), mRNA

Mus musculus hemoglobin alpha, adult chain 2 (Hba-a2), mRNA

Rattus norvegicus hemoglobin alpha, adult chain 3 (Hba-a3), mRNA

Rattus norvegicus hemoglobin alpha, adult chain 2 (Hba-a2), mRNA

Rattus norvegicus hemoglobin alpha, adult chain 1 (Hba-a1), mRNA

Mus musculus hemoglobin, theta 1B (Hbg1b), mRNA

Homo sapiens hemoglobin subunit theta 1 (HBQ1), MRNA

<N N<N<N<N<N<N<N<N<]

Rattus norvegicus hemoglobin subunit theta 1B (Hbq1b), mRNA

$REL CDS 3%

Taxonomy
Download
sentgrane 1 18 v
v - -

Homo sapiens 286 286 100%
Homo sapiens 286 286 100%
Mus musculus 255 255 100%
Mus musculus 255 255 100%
Rattus norvegicus 223 223 100%
Rattus norvegicus 211 211 100%
Rattus norvegicus 209 209 100%
Mus musculus 185 185 100%
Homo sapiens 182 182 100%
Rattus norvegicus 184 184 100%

Nucleotide | Nucieotide ~| |m
Advanced Help
Spacies Summary = 50 per page = Soft by Defaull order » Sendto: »  Filters: Manage Filters
Animals (47)
Customize O Complete Record b =
ltems: 47 @ Coding Sequences
Walocale types ene Features [Tras]
MRNA (45) Selected: 47 leus 119)
Customize Mus musculus cytoglobin (Cyab), transcript variant 2, mRNA (17)
1 i)
Source databases 2,090 bp linear mRNA Download features. (19)
RefSeq (47) Acoession: NM_0D1418185.1 GI: 2458380526 Format
Customize Protein  PubMed  Taxonomy I@‘ ;—A
GenBank FASTA Graphics
Sequence Type Creste File 1 -
Hucieolide (47) Jobin (Cyg), 4 1, mRNA
Sequence length 2. 2,079 bp linear mRNA
Custom range Acoession NM_030206 5 GI 2459390572
Protein  Pubhed  Texonomy
Release date vi -
Custom range GenBank FASTA Graphics Recent activity . -
Revision date PREDICTED: Rattus notvegicus hemoglobin suburiit epsilon 1 (Hbe1), transeript variant X1 mRNA [ Homo sapiens hemogiobin subunit aipha 2
Custom range 3. 1,027 bp linear mRNA. (HBAZ), MRNA Nuclestide
Acoession: XM_039106648.2 Gl: 2678664873 i
Claar BioPrc Protein  Taxonomy Q Sreposaceus sl (43451 Nuciectide
‘Show additional fiters GenBank FASTA Graphics Q, s.intermedius B196 (5)
Nucsestide
PREDICTED: Ratius nervegicus hemoglobin subunit epsilon 1 (Hbe1), transcript variant X2, mRNA
4. 1,060 bp linear mRNA Q S, aureus strain RN6390 (2) —
Accession: XM_039106650.2 G- 2678864874 N
BioPoiedt  Prolein  Taxonomy B E-utiities Quick Start - Entrez®
GenBlank FASTA Graphics Programming Utiities Help
See more.

PREDICTED: Rattus norveg

ubunit epsilon 1 (Hbe1), transcript variant X3, mRNA

6

E
value

v
6e-99
6e-99
1e-86
2e-86
3e-74
2e-69
2e-68
4e-58
6e-58
4e-57

GenBank

Per. Acc.
Ident Len
- -
100.00% 576
100.00% 577
86.62% 569
86.62% 587
7465% 545
78.87% 548
78.17% 557
6268% 748
61.97% 528
63.38% 883

Select columns ~  Show (]

Graphics

Accession

000517.6

000558.5

008218.2

001083955.1

001013853.2

001007722.2

NM,

013096.2

001033981.3

NM,

005331.5

NM

001408727 1



>Icl|[NM_001418165.1_cds_NP_001405094.1_1 [gene=Cygb] [db_xref=GenelD:114886,MGl:MGI:2149481] [protein=cytoglobin isoform 2]
[protein_id=NP_001405094.1] [location=143..685] [gbkey=CDS]
ATGGAGAAAGTGCCGGGCGACATGGAGATAGAGCGTAGGGAGAGGAGCGAGGAGCTGTCCGAGGCGGAGA
GGAAGGCGGTTCAGGCTACGTGGGCCCGGCTGTATGCCAACTGCGAGGACGTGGGGGTGGCCATCCTGGT
GAGGTTCTTTGTGAACTTCCCTTCGGCCAAGCAGTACTTCAGCCAGTTTAGACACATGGAGGATCCCTTG
GAGATGGAGAGGAGTCCCCAGCTGCGGAAGCACGCCTGCCGGGTCATGGGGGCCCTCAACACTGTCGTGG
AGAACCTGCATGACCCAGACAAGGTATCCTCTGTGCTCGCCCTGGTCGGCAAGGCCCACGCCCTCAAGCA
CAAGGTGGAACCTATGTACTTTAAGATTCTCTCTGGGGTCATTCTGGAGGTGATCGCCGAGGAATTTGCC
AATGACTTCCCTGTGGAGACGCAGAAAGCCTGGGCCAAGCTGCGGGGTCTCATCTACAGCCACGTGACCG
CAGCCTACAAGGAAGTGGGCTGGGTACAGCAGGTCCCCAACACCACCACGTGA

>|cl|[NM_030206.5_cds NP_084482.1_1 [gene=Cygb] [db_xref=CCDS:CCDS25673.1] [protein=cytoglobin isoform 1] [protein_id=NP_084482.1]
[location=143..715] [gbkey=CDS]
ATGGAGAAAGTGCCGGGCGACATGGAGATAGAGCGTAGGGAGAGGAGCGAGGAGCTGTCCGAGGCGGAGA
GGAAGGCGGTTCAGGCTACGTGGGCCCGGCTGTATGCCAACTGCGAGGACGTGGGGGTGGCCATCCTGGT
GAGGTTCTTTGTGAACTTCCCTTCGGCCAAGCAGTACTTCAGCCAGTTTAGACACATGGAGGATCCCTTG
GAGATGGAGAGGAGTCCCCAGCTGCGGAAGCACGCCTGCCGGGTCATGGGGGCCCTCAACACTGTCGTGG
AGAACCTGCATGACCCAGACAAGGTATCCTCTGTGCTCGCCCTGGTCGGCAAGGCCCACGCCCTCAAGCA
CAAGGTGGAACCTATGTACTTTAAGATTCTCTCTGGGGTCATTCTGGAGGTGATCGCCGAGGAATTTGCC
AATGACTTCCCTGTGGAGACGCAGAAAGCCTGGGCCAAGCTGCGGGGTCTCATCTACAGCCACGTGACCG
CAGCCTACAAGGAAGTGGGCTGGGTACAGCAGGTCCCCAACACCACCACCCCACCAGCCACTCTGCCCTC
TTCAGGGCCGTAA

MEGA % J37 51 L X 53 Hr

| DNA Sequences Translated Protein Sequences

Species/Abbrv

1. 1lcl|NM 001418165.1 cds NP 001405094.1 1
2. lel|NM 030206.5 cds NP 084482.1 1

3. lcl|XM 039106648.2 cds XP 038962576.1 1
4. lcl|XM 039106650.2 cds ¥P 038962578.1 1
5. lel|XM 063285351.1 cds XP 063141421.1 1
6. lcl|XM 006229913.5 cds XP 006229975.3 1
7. 1lcl|NM 033234.1 cds NP 150237.1 1

8. lcl|NM 130744.2 cds NP 570100.1 1

9. lcl|NM 175000.2 cds NP 778165.1 1

10. 1cl|NM 001083955.1 cds NP 001077424.1 1
11. 1cl|NM 008218.2 cds NP 032244.2 1

12. 1c1|NM 008219.3 cds NP 032245.1 1

13. 1c1|NM 008221.4 cds NP 032247.1 1

14. 1c1|NM 001033981. 3 cds NP 001029153.1 1
15. 1c1|NM 001127686.1 cds NP 001121158.1 1
16. 1cl|NM 001172845.1 cds NP 001166316.1 1
17. 1c1|NM 001201391.1 cds NP 001188320.1 1
18. 1c1|NM 001278161.1 cds NP 001265090.1 1
19. 1cl|NM 016956. 3 cds NP 058652.1 1

20. lc1|NM 008220.5 cds NP 032246.2 1

21. 1lcl|NM 000518.5 cds NP 000509.1 1

22. 1cl|NM 000538.5 cds NP 000549.1 1

23. 1lcl|NM 000517.6 cds NP 000508.1 1

24. 1cl|NM 005331.5 cds NP 005322.1 1

25. lcl|XM 001003938. 4 cds NP 001003938.1 1
26. 1lcl|NM 000184 3 cds NP 000175.1 1

27. 1lcl|NM 005330.4 cds NP 005321.1 1

28. 1cl|NM 000519. 4 cds NP 000510.1 1

29. lcl|NM 005332.3 cds NP 005323.1 1

30. 1cl|NM 000559.3 cds NP 000550.2 1

31. lcl[NM 013096. 2 cds NP 037228.1 1

32. 1cl|NM 001013853, 2 cds NP 001013875.1 1
33. 1cl|NM 001007722.2 cds NP 001007723.1 1
34. lcl|XM 006508005. 4 cds XP 006508068. 1 1
35. lcl|NM 198776.2 cds NP 942071.2 1

36. 1c1|NM 001113223.2 cds NP 001106694.1 1
37. lc1|NM 001111269. 2 cds NP 001104739.1 1
38. 1cl|NM 001408727.1 cds NP 001395656.1 1
39. lcl|NM 001409355.1 cds NP 001396284.1 1
40. lcl|NM 001008890.2 cds NP 001008890.1 1
41. 1cl|NM 172093.2 cds NP 742090.1 1

42. 1cl[XM 017597613.3 cds XP 017453102.1 1

43. lcl|NM 001436156. 1 cds NP 001423085.1 1
44. 1c1|NM 010405.5 cds NP 034535.1 1




P,

Species/Abbrv

1. lcl|NM 001418165.1 cds NP 001405094.1 1 ||

1c1|NM 030206.5 cds NP 084482. 1 1
lcl|XM 039106648. 2 cds XP 038962576. 1
1cl[XM 039106650.2 cds XP 038962578. 1

. 1c1[XM 063285351. 1 cds XP 063141421.1
1cl|XM 006229913.5 cds XP 006229975.3

. lc1|NM 033234.1 cds NP 150237.1 1

. 1cl|NM 130744.2 cds NP 570100.1 1
1cl|NM 175000.2 cds NP 778165.1 1 =

. 1cl|NM 001083955. 1 cds NP 001077424.1 1 [-

. lcl|NM 008218. 2 cds NP 032244.2 1

. lcl|NM 008219.3 cds NP 032245.1 1

. lcl|NM 008221.4 cds NP 032247.1 1

. lc1|NM 001033981.3 cds NP 001029153,

1
1
1
1
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. 1cl|/NM 001127686. 1 cds NP 001121158.1 1
. 1cl|NM 001172845. 1 cds NP 001166316.1 1
7. lcl/NM 001201391.1 cds NP 001188320.1 1
. 1cl|NM 001278161. 1 eds NP 001265090.1 1
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. 1cl/NM 016956. 3 cds NP 058652.1 1

. 1cl|NM 008220.5 cds NP 032246.2 1

. lcl|NM 000518.5 cds NP 000509.1 1

. 1cl|/NM 000558.5 cds NP 000549.1 1

. 1cl|NM 000517. 6 cds NP 000508.1 1

. 1cl/NM 005331.5 cds NP 005322.1 1 =

. lcl|NM 001003938. 4 cds NP 001003938.1 1

. lcl/NM 000184. 3 cds NP 000175.1 1 i

7. lcl|NM 005330. 4 cds NP 005321.1 1

28. 1cl/NM 000519. 4 cds NP 000510.1 1

. 1cl|NM 005332.3 cds NP 005323.1 1

. lcl|NM 000559. 3 cds NP 000550.2 1

. lcl|NM 013096. 2 cds NP 037228.1 1

. 1cl/NM 001013853. 2 cds NP 001013875.1 1

. 1cl/NM 001007722. 2 cds NP 001007723.1 1

. lcl|XM 006508005. 4 cds XP 006508068.1 1

. lcl|NM 198776.2 cds NP 942071.2 1

. 1cl|NM 001113223. 2 cds NP 001106694.1 1

. 1cl/NM 001111269.2 cds NP 001104739.1 1

. 1cl|NM 001408727. 1 cds NP 001395656. 1 1
11
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. lcl|NM 001409355. 1 cds NP 001396284

. 1cl/NM 001008890. 2 cds NP 001008890.

. 1cl|NM 172093. 2 cds NP 742090.1 1

. 1lcl|XM 017597613. 3 cds XP 017453102.1 1
. lcl|NM 001436156. 1 cds NP 001423085.1 1
. lcl|NM 010405.5 cds NP 034535.1 1
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7. UANBEBEHIE CEAM1_HUMAN RM{EZZEHIR Ig-like C2-type 1 (145-232) & Swiss-Prot H1 A
CEA KRR, R R, Ui Max Score Al Total Score HIE X

ALERAFIHN CEAMI_HUMAN [)—AMEE S5 #3807 Br, 78 Swiss-Prot & HHHE FE P R FFEA,
FHMEN CEA/CEACAM F KA MUCEAS M . CEACAM KI8T % BREE (B S, e ah X duim &
1NN 3 IgV FESSHIIRATE T4 Ig-like C2-type 4534, RIULA C2 RIS BHE R, 4
R LhirH £~ CEACAM FERL 5 -

15k UniProt, #:2% CEACAMI Homo sapiens, R LA#%] CEAM1 _HUMAN XN ANJRE A% H, I
E% BB BIHAMEERGEE . MR8 EER, mHHAE 2515 Ig-like C2-type 1 (145-232) fERTE
WA, Fiz b Bod N ) 2 B0 7 52 B R, fR7FA FASTA #3X, 1FAJE%: BLAST A4,
FEREATRIVEHE RIS, AIHE Protein BLAST Ui, # bik C2 S5#3)F 55 ES] Query HEH, JFR#%dk
PEBR & A2 IE N TRGER) Swiss-Prot 2 AR, iX A AT LU/ TUR T AT, 1 45 R 3 & G IR MR 40 A
RIEE NJEEA, EA LUK Organism [RE A Homo sapiens (taxid:9606), MM RET A CEA KKK
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SRR ER X 38, MiZE A Max Score 5 Total Score EAEAMIE; # H b A AAAE 2 AL M 381
%~ HSP, N Total Score KT Max Scores

BLAST *» blastn suite » results for RID-ASUHW2SF014 Home RecentResults Saved Strategies Help

<Edit Search | saveSearch  SearchSummary v @ How to read this report? 8 BLAST Help Videos(_'DBack to Traditional Results Page ) |BETA®

I @ Yoursearch is limited to records that exclude: human (taxid:9606), models (XM/XP)  Full Entrez Query v
Job Title NM_001275:Homo sapiens chromogranin A (CHGA),... Filter Results

RID 14 b expi y Download All v Results filters

Organism only top 20 will appear [] exclude
Program BLASTN29.0+  Citation ¥ ‘ Enter organism name or id--completions will be suggested ‘
Database refseq_ma  See details v + Addorganism
QueryID 01275.4 Percent Identity Evalue

to to
Description Homo sapiens chromogranin A (CHGA), transcript variant 1, mRNA J I—l \—‘ \—‘

Moleculetype  nucleicacid

Querylength 1985

Other reports  Distance tree of results MSAviewer @
Tabbed output]
Graphicsummary  Alignments  Taxonamy
p ing signi i Download ~  Manage Columns
selectall 9 sequences selected GenBank  Graphics Distance tree of results
Max Toal Query E  Per
Description Accession
- Score Score Cover value  Ident
Macaca mulatta chromogranin A (CHGA), mRNA| 3108 3108 99% 00 9472% NM 0012784501
@  Macaca fascicularis chromogranin A (GHGA), mANA 3103 3103 99% 00 94.67% NM 001319389.1
Equus caballus chromogranin A (CHGA), mENA 1881 1881 93% 00 82.48% NM 0010818142
Bos taurus chromogranin A (CHGA), mANA 1801 1801 §7% 00 B0.84% NM 1810052
‘Sus scrofa chromogranin A (CHGA), mANA 1648 1648 84% 0.0 81.60% NM 0011640052
‘Battus norvegicus chromegranin A (Chga), MANA 787 787 90% 00 69.26% NM 0216552
Mus muscuus chromograrin A (Chga), mANA 634 028 00% 20170 BO.15% NM 0076332
Xenopus laevis chromogranin A S homeolog (chga.S). mANA 117 186 15% 1e23 71.37% NM 0010047241
A (chga). mANA 942 942 12% 1e-16 69.51% NM 0010079141




% CEACAM FJEMIZEHs 5, Fl CEAM1 _HUMAN [f] C2 MUGEFgIs8 20, % af LU 24N A
CEACAM ZKJEMA, W CEACAM1. CEACAM3. CEACAMS5. CEACAM6. CEACAM7. CEACAMS %%,
Hr CEACAMS 22 MRt Ry, A ZA Iglike C2-type S5k, FME 5% ) B A —
ERH AN RERILAD, TR RETE L Z S HSP.

BLAST H1f#] Max Score e fi 3t — sk 52 5B W F I 108, Frf & B (HSP) WS o3 e (1 —
MBI R A . a2 U, Max Score SR A& “IX 2% B M EE 1) 37 41 2 [B] di 0 1) — B Jmd 3 B X B A
ZoR”.  WARE—Fa T RAGH G T RE BINES”, 4 Max Score WFH I —B.

T Total Score &% H S AW FHZHFTA HSP WWRFMERLEA, Fe BB iED A2
b RE SR X AR RE AN A W P A ILEL” . X T RIE—> HSP HJJ¥%1, Total Score 5 Max Score FH4; Xt
T14 CEACAMS X Z ML C2 S5t a1, Total Score #:4E KT Max Score, KINZ AN RHBILAL
XI5 4 B T ARk

[Rlt, EARRESE SR DUXFES . a3t 4 drh 85 Max Score =i1fi Total Score 5 H2E, HiMHIX K& A
FEE B S E WA B X RS dr 85 1 Max Score 5 H. Total Score W 5wy, 42
NZEAWREAZ ST B EE LS. X CEA FEkUl, RPN G IEL5 KRR A AFAE
Z A~ 1g-like C2-type &5 K314 A — 2.

AL R LLE SN : Hl CEAM1_HUMAN [ Ig-like C2-type 1 A B ZE Swiss-Prot I AJEE I,
REER 2 F CEACAM XTI, 15 W E 58 S5 A A ST N B W RSP [A]I, Max Score H
TR BN R R L BC LR, T Total Score FH T WU S i b i (-5 A0 ) v BUAE 24 R X 3k
(R AR A AR

8. UNEREHE CEA21 HUMAN HHEESHIR Ig-like C2-type (147-231) 5 CEAM5 HUMAN #4T
MFFI ST, aHrHext 4R, Ui BLAST 5 EMBOSS BMFEHEF water BITERKZET]
U B R R, iR SR A DA R EF A BT RUT B, 5 R R X ek )
PRXF L. P BLAST HJ “Align two or more sequences” ULl J& TF& T BLAST XTI &5 H st 77
M, 1M EMBOSS [f] water 257 & FE T Smith-Waterman 572: [ 4% J& 58 LL X FE -

Wk, MR EFY: — % & CEA21 HUMAN f Ig-like C2-type (147-231) F B, B —%
#& CEAM5 _HUMAN & HF4. #RfA3EN NCBI Protein BLAST T, &% Align two or more sequences,
¥ CEA21 HUMAN ] C2 Z5¥g3 5 4k NE7E Query 1, # CEAMS5 HUMAN [fJFFIKENE7E Subject
H, T ERASHOS AT X .
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Align Two Sequences Using NCBI BLAST

e Directly comparing two sets of custom sequences using NCBI BLAST search pages
https:/iblast.ncbi.nim.nih.gov/

National Center for Biotechnology Information « National Library of Medicine « National Institutes of Health « Department of Health and Human Services

Align Two (or more) Sequences Using BLAST
NCBI BLAST service does allow direct comparison of two custom set of sequences directly. This function
can be activated by checking the "Align two or more sequences” checkbox, which brings out a new input
hox for the second set of sequences. This function is fully integrated with the splitd system [1] and assigns

sult for up to 36 hours. With an NCBI login 2], you can save a search strategy for future reference, subject
to alimit on input size. With an assigned RID, you can display or download a search resultin various for-
mats to highlight different features or for local archive. The dot-matrix graph presentation is also available if the query
and the subject each contains only a single input sequence. The new report forat [3] provides additional functions,
such as tabbed display, and link to Sequence Viewer [4] for interactive examination in the context of sequence annota-
tion. NOTE this function is still based local alignment function provided by BLAST. This is different from what Global
Alignmernt provides, which is based in global alignment algorithm for only a pair of input sequences.

Search Settings

In a BLAST search form, the "Align two or more sequences” checkbax (&) activates this function to display the subject

sequence input box (B) while removing the elements related to database selection. The "Align Two Sequences” also

adds a new set of parameters for fine tuning searches:

e hlastn, megablast or discontiguous megahlast algorithms are available for nucleotide searches (C),

e the "Automatically adjust parameter for short input sequences” (D) under the "Algorithr parameters” section is on by
default to autornatically optimize settings for this type of searches,

« organism-specific repeat filters are available for masking repeat regions in nucleatide searches (E),

« different composition-based statistics can be selected (F) to adjust the significance of the protein alignment.
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1. Bealer K, Coulouns G, Dondoshansky |, Madden T, Unversal comaasitonal scoe mam. adjus'mant

Merezhuk Y, Raytselis Y. A Fault-Tolerant Parallel
Scheduler for BLAST. ftp.nchi.nim nih gov/blast/documn ents/blast-sc 2004 pdf

2. My NCBI help manual. www ncbi.nim nih gov/books/NBIK3B43/

3. The New BLAST Result Page. ftp.ncbi.nim nih gov/pub/factsheets/Howto NewBLAS T pdf

4. The Graphical Sequence Viewer. ftp ncbi.nim nih gov/pub/factsheets/Factsheet Graphical SV .pdf
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BLAST %00 AR S0 A )7 450 U0 7 B /5 1] (word), ek BIFh -7 UCHED, 7 i) 9 00 B e B s 20 F
Boxr HSP, BUE)E T — M KRS EL 7%, AR, (HES EANGRIE — & 15 3™ 4% S 0 1R R 3 Lo
g, fEAET, BT CEAMS HUMAN &HZ24 Ig-like C2-type MHIELEMI, Kk BLAST &g
AlEEHEL 1 ANCLER) HSP, FrR s AAS HSP X NT CEAMS 58 Fr BUsAHAL AR A~
C2 FEXIK.

BLAST #itH i@ % 245 Scores E-value. Identities. Positives. Gaps %{5/5.. JH Identities K544l
[FZ LR I G LL], Positives R ERAMEFTAHIT . 78 B 46 BE 14590 9 IR ORsF B 4 LL ], T E-value H

TP O R R P 5 5 R BRNLH B FT REbE, BLTRRD, B0 B .
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00, FEfEH EMBOSS 1 water #2577 [FAEINUT I HEXT o water fH Smith-Waterman 53, @it
B HRIAE A 0] BE I R % 55 7 R A i, DR e S 02 PR 45 7 91 2 T) P e e i) e 3 L
XA R

15752432.seq

==Cta

ctttTGTAAAACGACGGCCAGTATGTCACCACAAACAGAGACTARAGCTA

TutorialExamp i 50
15752432.s8eq 4 GtGTCGGanTCEAAGCTGGTGTTAAAGALTACAGATTAACTTATTATACT 52
TutorialExamp 51 GTGTCGCGATTCAAAGCTGGTGTTAAAGATTACAGATTAACTTATTATACT 100
15752432.seq 53 CCTGAATATCAGACCAAAGATACAGATATCTTGGCAGCATTCCGAGTAAC 102

TutorialExamp 101 CCTGAATATCAGACCAAAGATACAGATATCTTGGCAGCATTCCGAGTAAC 150
15752432.seq 103 TCCTCAACCCGGGGTGCCACCTGAAGAAGCGGGAGCAGCAGTAGCTGCTG 152
TutorialExamp 151 TCCTCAACCCGGGGTGCCACCTGAAGAAGCGGGAGCAGCAGTAGCTGCTG 200

15752432.seq 153 AATCTTCCACCGGTACATGGACCACTGTTTGGACCGATGGACTTACTAGT 202
TutorialExamp 201 250
15752432.seq 203 CTCGATCGTTACAAGGGGCGATGCTATGACATCGAGCCCGTTCCTGGAGA 252

TutorialExamp 251 CTCGATCGTTacAAGGGGCGATGCTATGACATCGAGCCCGTTCCTGGAGA 300

15752432.seq 253 WACTCAATTTATTGCCTATGTAGCTTACCCCTTAGACCTTTTCGAAE 302

TutorialExamp 301 GGAGACTCAATTTATTGCCTATGTAGCTTACCCCTTAGACCTTTTCGAAG 350
15752432.s8eq 303 AAGGTTCTGTTACTAACTTGTTCACTTCCATTGTAGGTAATGTATTTGGA 352

TutorialExamp 351 AAGGTTCTGTTACTAACTTGTTCACTTCCATTGTAGGTAATGTATTTGGA 400
15752432.8eq 353 TTCAAGGCCCTACGGGCTCTACGTTTGGAAGATTTGCGGATTCCCCCTTC 402

TutorialExamp 401 TTCAAGGCCCTACGGGCTCTACGTTTGGAAGATTTGCGGATTCCCCCTTC 450

15752432.seq 403 TTATTCCAAAACTTTTCAGGGTCCACCTCATGGTATCCAAGTTGAAAGAG 452
TutorialExamp 451 TTATT TTTT T AT 500
15752432.seq 453 ATAAATTGAACAAATATGGTCGTCCTTTATTGGGATGTACTATCAAACCA 502

TutorialExamp 501 AtaAATTGAACAAATATGGTCGTCCTTTAttGGGATGTACTATCAAACCA 550

15752432.seq 503 AAATTGGGTCTATCAGCCEAAAAACTATGGTAGAGCAGTTTACGAANTCT 550
TutorialExamp 551 c g a nTnc 600
15752432.s8eq 551 CTCCncGgTGGACTTCGATTTTACGTCatA 579
TutorialExamp 601

water )% H I8 5 W HE Alignment length. Identity. Similarity. Gaps 1 Score %% . 5 BLAST AN[FH,
water B RN —BORMUR IR ELN A &, AR B BER R BB VAR AE A, R e A SR
BLAST HFEM) E-value 4ttt i MEdedr.

AT, WREMNFBYS CEAM5_HUMAN 23—~ C2 U E 45 im AR, JE4 BLAST 45R
iR tE HSP 5 water 25 tH I A R 8 LGS DX 380d o 22 KA —3.  (EREH R AR BLAST mlRg4:
HZ A HSP I E-value, M water A 45 tH—BRIFRALLLXT, FIN S EEMSIH Identity. Similarity 5
Gaps Akl

WA R B, BLAST HE &G X —KES, FATAR ERIEM R TR, EEHIRERR
HFEIE T 5% . water BEIE G IX P25 7 51 B R EREN 571X — T4, NS REIA I & P 4648 32 7 51 2 (8]

e SR 8 LT RS 4 s o
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1. AHAHEFFIF score f{HZ e-value [EHEH? BIANSHE{F?
Score fifE &M HI LR &, 1 E-value N2 K %155 8 T8I EE 5t NS AT &)
ME%; T E-value 27 HIH BEAVEE E B 520, — /MK Score 7E KEHET 5t NS FEAL H
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AN E

2. Rft4 R tBLASTN BAA HBA BEAKEFS, it A, DR KRKZKEH mRNA? &
YRR LRI AE EE SRR XS, 25 T SRR A A 2 A A A AE 2
tBLASTN REAMRZIRE, TREATEWMAIC P E AR R, 2R T 51 O
ms BMEN BT A 2 5%, RFME A FHIEEILACE] RefSeq HIRIVERRE I mRNA, H E
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https://bigcat-um.github.io/BLAST-OER/ncbi.html
https://www.bioinformatics.nl/cgi-bin/emboss/help/water
https://www.biostars.org/p/9520149/
https://www.bioinformatics.nl/cgi-bin/emboss/help/water
https://chanzuckerberg.zendesk.com/hc/en-us/articles/360050963352-A-Guide-to-BLAST
https://www.bioinformatics.nl/cgi-bin/emboss/help/water
https://blast.ncbi.nlm.nih.gov/doc/blast-help/FAQ.html
https://www.ebi.ac.uk/Tools/psa/emboss_water/

