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e What is Modification?

-Change in DNA and protein sequence and corresponding
changes in protein function.

* Mutations accumulate in sequences from an ancestral
sequence

* Derived sequence diverge one from another

 Some sequences remain similar that allow identification of
common ancestry.

Evolution



Sequence ldentity

Same residues being present at corresponding position
between 2 sequences.

For proteins; same amino acids

Query 4 K LVVRPWE
K LVVRPWE
Shict 2 K LVVRPLWE

For nucleic acids; same bases
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Sequence Similarity

Similar residues being present at corresponding position
between 2 sequences.

**For nucleic acids, sequence similarity and identity are the
same.

**For proteins, sequence similarity involves a.a with similar
physicochemical and functional properties.

Similar substitution: conservative substitution

Not expect to disrupt the st 'ucture/function of the protein



Some examples of similar substitution:

-Substitution of lysine - arginine

\ l

Positively chargved hydrophilic a.a.

-Substitution of isoleucine, leucine and valine

\

Aliphatic hydrophobic slde chains



Sequence |ldentity & Sequence Similarity

* % ldentity (PID) = ( # of identical a.a. / # of total a.a) *
100

* % Similarity = [(# of identical a.a. + # of similar
substitutions)/ # of total a.a.] *100



E-Value

Goal is to understand the likelihood that a BLAST search of
an entire database produces a result by chance.

* E-value: Expectation value that indicates the number of
alignments with a score that are expected to occur by
chance in a database.

* This provides an estimate of the number of false positive
results from a BLAST search.

* E-value depends on the database size & query length.
* The closer the E-value to O, the better the alignment is.

* As E-value approaches zero, the probability that the
alignment occurred by chance approaches zero.

E.g.: E=1le-2 (=1x 102 =0.01)



Using BLASTP to Identify an Unknown DNA
Sequence

GGCATGAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAAC
CTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGT
GAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAG
ACCAATAGAAACTGGGCATGTGGAGACAGAGAAGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGC
CTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCT
TTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCT
CGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACACTGAGTGAGCTG
CACTGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGGTGAGTCTATGGGACCCTTGATGTTTTCTTT
CCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGGAAGGGGAGAAGTAACAGGGTACAGTTTAGAATGGG

AAACAGACGAATGATT




ll.Identifying the Unknown DNA Sequence by Investigating its Protein Product

Before translating a nucleotide sequence to a.a. sequence;
 Which strand is the coding strand
* The correct frame should be determined.



e EXPASY is a bioinformatics resource portal that is used for translating
a DNA sequence in all six reading frames. This solve the problem;
* Having start translation at wrong nucleotide
* Inhibit frameshift mutation



EXPASY

http://web.expasy.org/translate/

E[‘ SRR Translate flemeypContact

Translate tool
Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below (numbers and blanks are ignored).

FASTA format of the DNA
sequence should be written!

Output format: | Verbose ("Met", "Stop", spaces between residues) ¥
Genetic code: | Standard M

| Reset | or | TRANSLATE SEQUENCE |

SIB Swiss Institute of Bicinformatics | Disclaimer & Back to the Top




In order to translate nucleotide sequence use Expasy Translate Tool

|1 web.expasy.org/translate/

E!‘ EXPASY Translate

Translate tool

Translate is a tool which allows the translation of a nucleotide (DNA/ENA) sequence to a protein sequence.

Please enter a DNA or RNA sequence in the box below (numbers and blanks are ignored).

bG[ATGﬁAAGTCﬂGGGCAGAGCCATCTATTGCTT#CATTTGCTTCTGACACA&CTGTGTTCACT&G
E??EQACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCA
EEEZGTGG&TGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGT&TCAHGGTTACAAGACAGGTTT&A
:gﬁgﬂTﬂGAAHCTGGGCATGTGGAGRCAGAGRAGHCTCTTGGGTTTCTG&TAGGCACTGACTCTCT
E:E?TGGTCTﬁTTTTCCCﬂCCCTTﬂGGCTGCTGGTGGTCT#CCCTTGGACCC&GAGGTTCTTTGﬂG
;gggﬁﬁﬁTCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAA&G
EEE;GCCTTTQGTGATGGCCTGGCTCACCTGGACHA[CTCHAGGGCHCCTTTGCCACACTGAGTGA

-
EEE?GTGACAAGCTGCACGTGGHTCCTGnGﬂACTTC&GGGTGAGTCTATGGGACCCTTGATGTTTT p

Output format: | Verbose ("Met”, "Stop”, spaces between residues) ¥
Genetic code: | Standard v

| Reset |or| TRAMNSLATE SEQUENCE |

S5IB Swiss Institute of Biocinformatics | Disclaimer




I-a [ web.expasy.org/cgi-bin/translate/dna_aa iy m

[ +d \‘E)(PA.E)\{ T lat Home | Contact
C 5 A e (. @S Insert the longest a.a. sequence to

BLASTP

Translate Tool - Results of translation

Open reading frames are highlighted in [@@l Please select one of the following frames - in the next page, you will be able to select your initiator and retrieve your amino acid
sequence:

53 Frame 1

XXXXXXXXXXXXXXXXXXXXXXG MEKVRAEPSIAYICE Stop HN CVH Stop Q PQTD T MEEVEETPEEKSAVTANWGSKVNVDEVEE
EAGRIVSRIODREKETNRNWACGCDREDSWYSDRHStopLSLPIGLFSHP StopAAGGLPLDPEVL StopVLWGSVHSStopCCYG
QP StopGEGSWQESARCL Stop StopWPGSPGQPQGHLCHTE StopAAL Stop QAARGS StopE L QG E S MetGPEMetFSFPEFS MetVKE
MetSIStopEGEK Stop QG TV StopNGKQTND

53 Frame 2
AX KX KX XXX XK XXX XXX XXX XAStopKSCGQSHLLLTFASDTTVETSNLKQTPWCT StopLLRRSLPLLPCGARStop TW

5'3 Frame 3
KXXXXXXXXXXXXXXXXXXXXXHESQGRAIYCLHLLLTQLCSLATSNRHHGAPDS StopGEVCRYCPVGQGER G Stop SW W Stop
GPGQVGIKVTRQV Stop GD Q Stop K L G MEtWRQRRIEDGFE Stop StopALTLSAYWSIFPPLGCWWSTLGPRGSLSPLGICPLLMEtREW

ATERIStop R L MEPARKC SV PV M AWETWTTSRAPLPH StopVSCTVTSCTWILRTSGStopVYGTLDVFFPLLFYGStopVHVIGRGE
VTGYSLEWETDE Stop

3'5' Frame 1

NHSSVSHSKLYPVTSPLPMetT Stop T StopP StopKRRGKKTSRVP Stop THPEVLRIHVQLVTVQLTQCGKGALEVVQVSQAITKGT
EHF LAMESEHERVAHNSIRS CQIPKCGEKEPICPRVDHAQQPKCGKID@stop AERVSAYQKPKS LLCLHMEEPSEYWSP|Stop TCLV
TLIPTCPGPHHQLHPRSPCPTGQStopRQTSPQESGAPWCLFEVASEHSCVRSKCKQ Stop METALPIStop LSCXAXX XXX XX XXX
XXXXXXXXXX

3'5' Frame 2
IIRLFPILNCTLLLLPFLStopHELNHRKEGERKHQGSHRLTLKFSGSTCSLSQCSSLSVAKVPLRLSRStopARPSLKAPSTFLP
StopAFTLGLPITASGVDRSPKDSKNLWVQGStopTTSSLRVGKStopTNRQRESVPIRNPRVFSVSTCPVSIGLLKPVL StopP Stop Y
QPAQGLTTNFIHVHLAPQGSNGRLLLRSQVHHGVCLRLLYVNTVVSEANVSNRWLCPDFHAXLXXXXXXXXXXXXXXXXXXXH

35" Frame 3

SFVCFPFStopTVPCYFSPSYDNMENETIEKKGKENTKGPIDSPIstop SSQDPRAACHSAAHSYVWQRCPStopGCPGEPGHH StopRH
RALSCHEPSPStopGCPStopQHQEWTDPQRTQRTSGSKGRPPAAStopGWENRPIGRESQCLSETQESSLSPHAQFLLVSLNLS
CNLDTNLPRASPPTSSTFTLPHRAVTADFSSGVRCTMetVSViStop GC Stop Stop TQALCQKQMefiStop AIDGSALTF MetXXStop X X X X
XXKXXXXXXXXXXXXX



[ web.expasy.org/cgi-bin/translate/dna_aa Qe

Home | Contsct &

o Eﬂ%mﬁl’mw Translate

Translate Tool - Results of translation
Open reading frames are highlighted in F88] Please select one of the following frames - in the next page, you will be able to select your initiator and retrieve your amino atid sequence:
53 Frame 1

KRR KK KX KR K KKK KKK KK XRATAVHRLRRPLALGPRCWFSSLLLAFSS55APPDPSSAAWSLLLPPCLPAPRPARARRPGSPRRSAAAAASAPHTY Stop APAAAEAAGYPSStopPRRPPPPR
PODRPPRRRPPESPPRR StopRHNHRARPPDSYVQY StopSGEPERALRGAA

StopASCLHASVPPAF
StopKHLNMNKLAALFNA

LSATPARGPPGSQEYPTHFLPSTPFASASHPN Stop StopLTITPRTDLFLLTAR StopLFKAQNLSETCRDS
RTTPVTEStopKLKNIC Stop VNEQ StopFLIQHPDTL StopF Stop LFKSSLAYIAL $topF N StopK 3P

53 Frame 2

StopNSRASCATIICVKSQ

KRK KKK KKK KKK T XXX KKK KKK XGPPLSTASGGRWPWYPAAGSPPS55HSPPPLLLPIPPPPPGPSS5RPASPRPGPRELDDRAAPGAARPQOPPPPTRCERPPRPRRPESRASPGGRRRPDRT
TGHLYGVRPSPRLAANATTTAHGPLTPSSIDRESRSELFGEQRCOPPGRPGORSWRCWLRSARRYVGLWRKRKFAKARVTSSREWALLKIIFSASRGCSITVRWSLGIWKLP

Stop 05 ¥ L T MEEMERGIKPDIStop R5CP Stop EIYRKSC Stop SAVTFSATCOWTSRTTWAAAKSVIQAVP
Stop PKSSVPSSAPGAAVASPPVTAATTSYPOAARAPGRATAWCAANSETKPRARTPAPHSCSTTPPRTR WHMeEStop TPRANTALYPPAStop RSVPYI Stop QI TARASEPYGPTA
Stop VLVNLKTHSP Stap Stop KP Stop RKSQGFC Stop FRLGLKTGRTS

Stop T Stop H PWD ¥ AP SRR Stop V MELEMERStop Stop FQETKIC A Stop TGKNCLGPPVRKRKLStop ATEVKTAARPOARSA
StopTSPAQDGDQTTVSSVPTTLTAPTASRPARQESWEKTTPWSGSTQ

p
DGSLLFCROSFSWVGVDAATS-StoissRPPPATEPHAFTRLFPPLSFLPPLHVGROVPKSILPISFLPLPLPVPLTPTSSStopPSPPGLTSSSSLPDDCSKHRICOKPAGTPCCGPSPStopLAWP
as Stop MEENK Stop | N A Stop Stop [ 1M H Stop SNIQTHCDFNYLRVV StopHILLYDLIKNL

¥ Frame 2

KEEEA AR KA KA XX XX GHRCPPPPAAAGLGSPLLYLLPPPRILLLLCSSRSLLRRLYPPPPALPPRAPARASSSlop TTGOPPAQRGRSSLRPPHGYVSARRGRGGRSPELAPAAAAAQTGR
QATSSASARVPASPLTPOPPRTAPStopLRPVLIGRAGASSSGSSDATLRDGRGSAPGAAGCALPGESGSGGKESLPRHE Stop QAHAVGHF StopRSFSQPPEDVQ Stop L Stop GGPWEFGNYLCAEEL Stop SF
LLKDHPGGGWLCPHCPOHSGADSFGKPADHQRKYVLRKFLRLSSL | StopL Stop CK Stop NRTEGAAHEKFTGNPAWRRAVOQQQPCPVORGKHPVAGHSQO StopLSQQHYNGLPEPPGQLPKY StopSKLSQ
WELLGCRRGELPETDQNHLCPAVLRALPWQVPQStopLLPQPYVCRRLHGPPGERLPGYPQIPRRSHVQGHLPPTHALOQPHHYPDGCEPRGQIQLWCHLREEVSPStopLCGORSRLVRPSLWGRQL StopD G

GRRRPQVStopEVRRALPQSV StopRNR YW Stop | Stop RHTLHKCYEY Stop TLOKLHLHQWRSPHPAGG I StopGStopLLHTY SASGSTGTGYSENRKGNHRVFADSGLAStop KQDGPPCF StopEFRNHTRQDQ
ATWSVFSCGCQAPEHNILGITLPOQGDK StopWRCDNFRKQKFVLCKYNKLEKTVWDLRSENENYKQQR StopKQLAGHRPGLPCLVLPRGLLGPGAQGLRLLPECQFRQG

StopVHTVPPRWVPASGHEHHLHRTGTRALYPYVCPLHStopRPFLRADLPGRSHGRKQHPGLEVRRCRPCVPPYVPSKLHLRARK StopESQSHWILPF Stop T11L Stop SK Stop Stop WQRWVPPEREPSCSGY
#M{)pPLPPHCQ
HGPSPCF StopPWFLLPLCLKF Stop SQLCDNYLCQKPDVKTSQStopQTGCFYQC StopNNACHRYVETQKYLLSE Stop TN E Stop Stop LTTNRTSRHIVILII Stop E Stop FSIYCF

35 Frame 1
WRFLIKS Stop SNIC Stop TTLK Stop LKSQC W MEEEDIStop WLIIYYAFIHLFIHSANIFEFLLCDRRCSSIEQSSQFYIE
StopQILCFEQSSGSEEEEVEPGGDGHopLLVGVRGTGKGEGRKE Stop GEVAGGGRDDHRCRRPG Stop RQKRRDOPS Stop AStopLLSS

WAPALVGHAAIITLITG Stop Stop FKKAE StopHGSETLISWPYGAVW
StopNYHISITYLLEGAStop SQGCYVQADNRKRKLT StopVLKS

Stop HVAEKVTADYYVPPLDAFHVAQ
GRVVAEPHGA Stop |SHGQLLQSGFICIIVR StopDC Stop GVGIFVVHISSDDLQVFQRNPLHCVEGNEDITSHLLDGL StopEGKIIIPLHIGNFQIPKDHLTYIEHPLEAEK

35 Frame 2

GDFStop LNHEKAIYAKLLLNN StopNHNVEGCWISG StopLFI
Stop LG StopEALAKGVEGRKWWGYSWEPGGPRAGVAERKAGGTDAStopRHEAQWQEEAY StopNSDGRREGIHPKHD S Stop AAGLPLWW

ODTLPSLLStopLQDDSLKRQNN stoVGFGWHF{WHTWPASAYFOTRVLFSthopWAHWIOLSGPRPVQV StopGRHEGWHC
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Sign in to NCBI

Home RecentResults Saved Strategies Help

Standard Protein BLAST

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

EniSrtluery Sequence

Enter accession number({s), gi(s), or FASTA sequence(s) &

Clear Query subrange &

1]
Met K LVVRPUWAGWYQGYKTELRRPIETGHVETEKTLGFL
IGTDSLCLLVYFPTLALLVYVYPWTQRFFESFGDLSTPD mel:l
AVMEE GNPKVKAHGKKYVLGAFSDGLAHLDNLEGTFATLS
ELHCDKLHVDPENFRVSLWDP Tol:l
“

Or, upload file Dosya Seg | Dosya secilmedi ]

Job Title |
Enter a descriptive fitle for your BLAST search &)

I Align two or more sequences &

Choose Search Set
Database | Non-redundant protein sequences (nr) T @ —
Organism -
Optional |: iter erganism name or id—completions e suggested | U Exclude £

Enter organism commaon name, binomial, or tax id. Cnly 20 top taxa will be shown. ig)

Exclude ) Medels (XMIXP) ) Uncultured/environmental sample sequences
Optional
Entrez Query Create custom database
it | You B

Enter an Entrez query to limit search @)

Program Selection

Algorithm ® blastp (protein-protein BLAST)
' PSI-BLAST (Position-Specific Iterated BLAST)
) PHI-BLAST (Pattern Hit Initiated BLAST)
' DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algarithm @)

1| Show results in a new window

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

(#)Algorithm parameters




[ blast.ncbi.nlm.nih.gov/Blast.cgi

e — —

(=) Graphic Summary

e e we— —
— = — e e —

M Analyze your query with SmartBLAST

(=)Show Conserved Domains

(=) Descriptions

Putative conserved domains have been detected, click on the image below for detailed results.

1 20 40 Bl a0 100 120 137
I 1 1 1 [ | 1 | 1 | 1 1 ' [ | 1 | 1 1 | 1 ! | 1 | 1 1 | ! | | | | il
Auery seq, METELYWRPWAGIYOGY KT GLERPTET GHYE TERTLGFL IGTOSLCL LYY FP TLRLL WY PWT ORFFESFGOLS TPOAWMET GHP Y KAHGREM GAE SOGLAHLDMLE G TF AT LSE LHCORL HYDPENFRYSLWOP

cofactor binding site

Superfanilies £ Globin_like superfamily

Distribution of 100 Blast Hits on the Query Sequence &

|Mouse—0\rer to show defline and scores, click to show alignments |

Color key for alignment scores

80-200 Perfect matches: red
Next best: purple
Mediocre:

Poor matches: blue
Very poor or no match:
black




0¥ Outloc GYYYS X jobs.ac X T\Rese;- » b » NL.IE'E » = Car i X Hom: b £ Bioldl X A ExPAS NCB] x

€ C |u blast.ncbi.Im.nih.gowBIast.cgi

(©)Descriptions
Sequences producing significant alignments:
Select: All None Selected:0
1 Alignments o
Description &:12:9 :E::L ?;If; va?ue Ident Accession

PREDICTED: hemoglobin subunit beta isoform X1 [Pongo abelii] 247 247 94% 9e-81 94% XP 0092449971
PREDICTED: hemoalobin subunit beta isoform X1 [Nomascus leucogenys] 244 244 94% 9e-80 94% XP 012359140.1
PREDICTED: hemoaglobin subunit beta isoform X1 [Mandrillus leucophaeus] 237 237 94% Be-77 89% XP 011830555.1
mutant beta globin [Homo sapiens] 164 164 60% 5e-49 96% AAKI0080.1
hemoglobin beta globin chain [Homo sapiens] 154 154 56% TVe45 97% ADV59922.1
beta-globin [Pan troglodytes] 154 154 67% Be-45 85% CAADG204.1
hemoqglobin beta [Homo sapiens] 153 153 56% 1ledd 97% AATIEE51.1
mutant beta-globin [Homo sapiens] 154 154 56% 1edd 96% AAG46184.1
hemoalobin [Homo sapiens] 153 153 56% 1le-d44 97% ABGAT031.1
beta globin [Homo sapiens] 1583 153 56% ledd 97T% AAY15222.1
hemoglobin beta subunit variant [Homo sapiens] 154 154 56% 1e-44 96% AAFDD488.1
mutant hemoalobin beta chain [Homo sapiens] 1563 153 56% 1le-d44 97% AADGI1T5.1
beta globin [Homo sapiens] 183 153 56% 1ledd 97% ACF16762.1
mutant beta-globin [Homo sapiens! 154 154 56% 1e-4d 96% AALBBITE1
Chain B. Oxygen Affinity Modulation By The N-Termini Of The Beta Chains In Human And Bovine Hemoalobin 154 154 56% 1le-d44 96% 2HHE B
Chain B. T-To-T(High) Quaternary Transitions In Human Hemaglobin: Betan108a Deoxy Low-Salt (1 Test Set) 154 154 56% ledd 6% IVIZ B
hemoglobin beta chain variant Hb §-Wake [Homo sapiens] 154 154 56% 1e-4d 96% AAN11320.1
Chain B. T-To-T(High} Quaternary Transitions In Human Hemoalobin: Deshis146beta Deoxy Low-Salt 154 154 56% 1le-dd 96% 1¥85 B
Chain B. Structure Of The T. Brucei Haptoglobin-haemoglobin Receptor Bound To Human Haptolgobin-haemoalobin 154 154 56% le-d4d 96% 5HUG B
unnamed protein product [Home sapiens] 154 154 56% 1le4d 96% CAA23750.1
Chain B. (Alpha-Oxy. Beta-(C112qgldeoxy) T-State Human Hemoglobin 154 154 56% 1le-dd 96% 1GBV B
Chain B. Refined Crystal Structure Of Deoxyhemoalobin S. |. Restrained Least-Squares Refinement At 3.0-Angstroms Resolution 154 154 56% le-44 96% 1HBS B
hemoqlobin beta ehain variant [Homeo sapiens] 154 154 56% 1ledd 96% ACD39340.1
Chain B. Cyanomet Rhb1.1 (Recombinant Hemoalobin) 154 154 56% 1le-44 56% I1ABY B
beta globin chain variant [Homo sapiens] 154 154  56% le-44 96% AAK29630.1
hemoalobin beta [synthetic construct] 154 154  56% 1le-dd 96% AAXI9557.1

PM
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0 Outlo GYYY. jobs.a 77 Rese: Nucle: X Car 41 X Hom £ Biol3 A ExPAS

NeBI | x

= C N blast.ncbi.Im.nih.owlast.:gi

= Alignments

BIDownload ~ GenPept Graphics

PREDICTED: hemoglobin subunit beta isoform X1 [Pongo abelii]
Sequence ID: reflXP_009244957 1| Length: 169 Number of Matches: 1

¥ Next 4 Descriptions

Related Information
Range 1: 2 to 128 GenPept Graphics

Score Expect Method
247 bits(631) 9e-81 Compositional matrix adjust.

Identities Positives Gaps

121/129(94%) 122/129(94%) 2/129(1%)

Query 4 KLVVRPWAGWYQGYK TGLRRPIETGHVETEKTLGFLIGTDSLCLLVYFPTLRLLWWYPWT 63
KLVVRPWAGWYQGYKTGLRR IE GHVETEKTLGFLIG DSLCLL YFPTLRLLWVYPWT
Sbjct 2 KLVVRPWAGWYQGYK TGLRRQIEAGHVETEKTLGFLIGPDSLCLLGYFPTLRLLWVVYPWT 61
Query 64  QRFFESFGDLSTPDAVMETGNPKVKAHGKKVLGAFSDGLAHLDMLKGTFATLSELHCDEL 123
QRFFESFGDLSTPDAVM  GNPKVKAHGKKVLGAFSDGLAHLDNLKGTFA LSELHCDKL
Sbjct 62  QRFFESFGDLSTPDAVM--GMPKVKAHGKKVLGAFSDGLAHLDMLKGTFAKLSELHCDKL 119
Query 124 HVDPENFRV 132
HVDPENFR+
Sbjct 12@ HVDPENFRL 128

Gene - associated gene details
Map Viewer - aligned genomic context

BIDownload ~ GenPept Graphics
PREDICTED: hemoglobin subunit beta isoform X1 [Nomascus leucogenys]

sequence ID: ref|[XP_012359140 1] Length: 161 Number of Matches: 1

Range 1: 2 to 128 GenPept Graphics

Score

244 hits(624) 9e-80 Compositional matrix adjust.

Expect Method Identities Positives

Gaps

121/129(94%) 122/129(94%) 2/129(1%)

¥ Next A Previous £ Descriptions

Related Information

Gene - associated gene details

237 bits(605) 8e-77 Compositional matrix adjust.

115/129(89%) 119/129(92%) 2/129(1%)

HVDPENF++

Query 4 KLVVRPWAGWYQGYK TGLRRPIETGHVETEKTLGFLIGTDSLCLLVYFPTLRLLVVYPWT 63
KLVVRPWAGWYQGYKT LRR IE GHVE EKTLG LIGTDSLCLL YFPTLRLLWVYPWT
spjct 2 KLVVRPWAGWYQGYKTCLRRQIEVGHVEIEKTLGLLIGTDSLCLLGYFPTLRLLVVYPWT 61
Query 64  QRFFESFGDLSTPDAVMETGNPKVKAHGKKVLGAFSDGLAHLDMLKGTFATLSELHCDKL 123
QRFF+5FGDLS+PDAVM  GNPKVKAHGKKVLGAFSDGL HLDMLKGTFA LSELHCDKL
Sbjct 62  QRFFDSFGDLSSPDAVM--GNPKVKAHGKKVLGAFSDGLNHLDMLKGTFAQLSELHCDEL 119
Query 124 HVDPENFRV 132

Query 4 KLVVRPWAGHYQGYK TGLRRPIETGHVETEKTLGFLIGTDSLCLLVYFPTLRLLWWYPWT 63
KLWVRPWAGHWYQGYKTGLRR IET HVETEK LGFLIGTDSLCLL YFPTLRLLWWYPWT
Sbjct 2 KLVWRPHAGHYQGYK TGLRRQIETVHVETEKALGFLIGTDSLCLLGYFPTLRLLWWYPWT 61
Query &4 QRFFESFGDLSTPDAVMETGNPKVKAHGKKVLGAFSDGLAHLDMLKGTFATLSELHCDEL 123
QRFFESFGDLSTPDAVM  GNPKWKAHGKKVLGAFSDGLAHLDNLKGTFA LSELHCDKL
Sbjct 62 QRFFESFGDLSTPDAVM- -GNPKVKAHGKKVLGAFSDGLAHLDMLKGTFAQLSELHCDEL 119
Query 124 HVDPENFRV 132
HVDPENFR+
Sbjct 12@ HVDPENFRL 128
BIDownload ~ GenPept Graphics ¥ Next A Previous 4 Descriptions
PREDICTED: hemoglobin subunit beta isoform X1 [Mandrillus leucophaeus]
Sequence ID: reflXP_011830555.1] Length: 169 Number of Matches: 1
Related Information
R 1: 2 to 128 GenPept Graphic
anas ° = = Gene - associated gene details
Score Expect Method Identities Positives Gaps




& & [ blast.nebi.nlm.nih.gov/Blast.cgi

BlDownload ~ GenPept Graphics

liver transporter Ist-1 [Mus musculus]
Sequence ID: dbj|BAB03272.1
» See 4 more fitle(s)

Range 1: 1 to 689 GenPept Graphics

Score
1166 bits(3016) 0.0

Expect Method Identities Positives

Compositional matrix adjust. 560/691(81%) 613/691(88%) 6/691(0%)

Query
sbjct
Query
Sbjct
Query
Sbjct
Query
Shict
Query
Sbjct
Query
sbjct
Query
sbjct
Query
sbjct
Query
Sbjct
Query
Sbjct
Query
sbjct
Query
sbjct

1

1

61

59

121

119

181

179

241

239

3@l

299

361

421

419

481

479

537

539

597

599

657

659

MOHTOQSRKAAEAQPSRIKQTRFCDGFKLF LAALSFSYICKALGGWVMKSSITQIERRFD
MD TQ  KAA QP RY++TR CDGF++FLAALSFSYICKALGGVHMKSSITQIERRFD
MDQTOHPSKAA--QPLRYIEKTRHCDGFRIFLAALSFSYICKALGGYIMKSSITQIERRFD
IPSSISGLIDGGFEIGNLLVIVFVSYFGSKLHRPKLIGIGCFIMGIGSILTALPHF FMGY
IPSSISGLIDGGFEIGHNLLVIVFVSYFGSKLHRPKLIG GCFIMGIGSILTALPHFFMGY
IPSSISGLIDGGFEIGNLLVIVFVSYFGSKLHRPKLIGTGCFIMGIGSILTALPHF FMGY

YEYAKENDIGSLGNSTLTCFINQMTSPTGPSPEIVEKGCEK GLESHMWIYYLMGNMLRGI
¥+¥4 ENDI SL NSTLTC +NQ TS TG SPEI+EKGCEKG S+ WIYVLMGNMLRGI
YRYATENDISSLHNSTLTCLWNQTTSLTGTSPEIMEKGCEKGSNSY TWIYYVLMGNMLRGI

GETPIVPLGISYLDDFAKEGHTSMHLGTLHTIAMIGPILGF IMSSYFAKIYVDVGYVDLN
GETPIVPLG+5Y+DDFAKEG++5M+LGTLHTIAMIGPILGF IMSSWVFAK+YVDVGEYVDL
GETPIVPLGVSYIDDFAKEGNSSMYLGTLHTIAMIGPILGF IMSSYFAKLYVDVGYVDLR

SVWRITPHNDARWVGAWWLSFIVNGLLCITSSIPFFFLPKIPKRSQEERKNSVSLHAPKTDE
SVRITP DARWVGAWWL FIWNGLLCI SIPFFFLPKIPKRSQ+ERKNS SLH  KTDE
SVRITPQDARWVGAMWLGFIVNGLLCIICSIPFFFLPKIPKRSQKERKNSASLHVLKTDE

EKKHMTHLTKQEEQDPSNMTGFLRSLRSILTNEIYVIFLILTLLOQWSGFIGSFTYLFKFI
+K +TH T QE+Q P+N+TGFL SLRSILTHE YWIFLILTLLQ4+S FIGSFTYLFEFI
DENPVTHPTTQEKQAPANLTGFLWSLRSILTNEQYVIFLILTLLQISSFIGSFTYLFKFI

EQQFGRTASQANFLLGITITIPTMATAMFLGGY IVKKFELTSVGIAKFVFFTSSWAYAFQF
EQQFG+TASQANFLLG+ITIPTMA+ MFLGGY++K+ KLT +GI KFVFFT+++4Y F
EQQFGOTASQANFLLGVITIPTMASGMFLOGY LIKRLELTLLGITEFVFFTTTMAYVFYL

LYFPLLCENKPFAGLTLTYDGMNPVDSHIDVPLSYCHNSDCSCDENQWEPICGENGVTYIS
¥F L+CENK FAGLTLTYDGMNPVDSHIDVPLSYCNSDC CDENQWEP+CGENGVTYIS
SYFLLICENKAFAGLTLTYDGMNPVDSHIDVPLSYCNSDCICDENQWEPVCGENGVTYIS

PCLAGCKSFRGDKKPNNTEFYDCSCISNS - - - -GNNSAHLGECPRYKCKTNYYFYIILQV
PCLAGCKSFRGDKK N EFYDCSC+S S GN+SA LGECPR KCKT YYFYI QV
PCLAGCKSFRGDKKLMNIEFYDCSCWSGSGFQKGNHSARLGECPRDKCKTKYYFYITFQV

TVSFFTAMGSPSLILILMKSYQPELKSLAMGFHSLIIRALGGILAPIYYGAFIDRTCIKN
+5FFTA+G5 SL+LIL+H+5VQPELKSL MGFHSL++R LGGILAP+YYGA IDRTCHKN
IISFFTALGSTSLMLILIRSWQPELKSLGMGFHSLVVRTLGGILAPVYYGALIDRTCMKW

SWTSCGKRGACRLYNSRLFGFSYLGLNLALKTPPLFLYVVLIYFTERKYKRNDNKTLENG
SVWTSCG RGACRLYMSRLFG  Y+GL++ALKTP L LYV LIY KRK KRNDMNK LENG
SVTSCGARGACRLYNSRLFGMIVVGLSIALKTPILLLYVALIYVMEREMERNDNKILENG

ROFTDEGNPDSVNENGYYCVPYDEQSMETPL 687
R+FTDEGNP+ VN NGY CVP DE+++ETPL
REFTDEGNPEPVNNNGYSCVPSDEKNSETPL 689

6@

58

420

418

450

478

536

4 Descriptions

Related Information

Gene - associated gene details

Map Viewer - aligned genomic context
Identical Proteins - Identical proteins to
NP_065241.1

% 81 Identical
% 88 Similar

+ similar substitutions




