T4k

AQTBI (KT ERE) ERAITT BESHXFORGOIERT]
1. FrvTBLTTA AU
2. FryTHYTIAAUE

AFDC AFAED-C

oIt FoyTHY
R S— vy A——PEGE

a. JA—NILTFA4A Uk (Clustaw)
b. B—AITZA4A L (FASTA BLAST)

ACDEFGHKLM ACDEFGHK-LM FGHK-L
AFGHKKL ‘ A---FGHKKL- FGHKKL
Ja—n\jL o—AL

BEEEELVOST LT XLTHRL,
ZDAA—THEDNET=-OICIEF YT v IZENF

TJA—NILT A0 A EQ—ANT A4 AV

RIIDERA—BIHERGENDEE. T O—/NIULTS, AL

FERIERIVFRAMV BV IO E (EODNDERMOHER) &
UG WEA DT A AVRT

—.

_——
BEICEREADELIELATH

RE-BEOSVW—HRITIVFINIERL: O—HLTISA2AVE

ACDEFGHK-LM FGHK-L
A---FGHKKL- FGHKKL
REBICEREHDHLET —HIHHMIDHTHART

E25IFARETE 6/11 = ~55% E25IFEEITE 5/6 = ~83%
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RTIARXTIAVAV DT ILT) X Ls

RTIVARTIAVAREEIEIINCE, SESELT AV AV MDD INEI—20FFTRT

E>TRABRATOBNEDERRT NI,

ACDEF
ADEFG

ACDEF-
-ADEFG

ACDEF-
A-DEFG

ACDEF-- . . ACDEF----
--ADEFG --—-ADEFG
ACDEF-- ACDEF-——-
A--DEFG A----DEFG

BT RTOEAEDLEEEZLIETHE, BIIKOMOBEROA—5 —

1=&£Z13100! = 1038DFA—F =L D TEALIZETEMA T THERE !

ERICIE, BIKICEGYD DBV LDERV YL THEEZ RO T LA TE

M. ENTHLERIIRN T LRGHET CISHEITREIGS

HEOHADIRICEYRRTRLHERICTHILNTES !

FMEtEE <— hOFEKEOATT=OITETFINIMNIREHTHELD

1:GCTAGACTCG
2 :AGCTAGACTC

LM<~ D

(1) &1, EFi2%E

fcsl2

QOHHQFOQFAF0Q0¢F

Fyk<kUyoR o fl1 (1)

AT B A1 F B0, FrvT —1&75, B2

GCTAGACTCG
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Eyk<hUyOX - fl1 (2)

WAAT =B 1. F =B 0. FyuT . —1&F 5. B2511
1 :GCTAGACTCG
2:AGCTAGACTC GCTAGACTCG
A QO O
AR A O) O O
7 Bt e R cl O oNe
(2) XFA—HTD 2 ! O O
2 RIZO%EH B A O O
GO O O
A QO 10
cl 1O O 1O
T QO O
cl 1O O 1O

RybRRUvHZ - Bl (3)

AT B A1 R B0, FrvT —1ET 5. e

2 :AGCTAGACTC GCT CT C G

1:GCTAGACTCG
A

A
O

G
O O

(1) B2HI1. EF2%

BEHEIZIE~D

OO

O

(2) XFEN—HT B
TAIZO%EHK

(3) ZLDOZE @A LS

o EEETERBATNLR

O
O

w52
OHaQrFraraaOar
O

O
O
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Ryk<k)wo R

AT B A1 R B0, FyvT —1ET 5,

151 1

AcH1

1:GCTAGACTCG
2:AGCTAGACTC

(4)

GCTAGACTCG

O

O

(1) BHI1. BFl2%E

O

O

HEMEIZAIRD

O

O

(2) XFN—HTH

O

TRIZO%EHK

O

O

(3) BLDOZEEDES%

e b EETEBAT IR

O

4) 7oA Ak O

A5l 2
HQP orAaOQopr

O

1:-GCTAGACTCG
* ko k dokok Kok ok C O

O

2:AGCTAGACTC-  ZO7.—#(+1) x o+ F—H8(0) x 0+ FrwF (—1) x2=7

A—AIVT 4 A bDfEE

(Smith & Waterman,1981)

\

(0) (&
BFDIHEDAATEOIZHETE

(METRMERTYT

[F(i+l,j+1)+s(x,,y,)

F(i, j)= max) F(i+1,j)+ Gap
i,j)=

/ F(, j+1)+ Gap

L
() BBERT YT

BARDRATD/—FERL. ZO/—FERRITLTWUS, /R O BEh=6RT

*Ffh(d)
FRIEL(v)
AE(h)
#&545(0)

i

09.11.18



EybIR)yoZ o B2 (1)
Eé?lﬁy G?TZL;;FCT&EGO Trmmere Lzd)
F2 512 : GCACGCTATG . GCTCGACTTG
1) 5. &sl2e | C
Ly P 1 | RN A
o C
|G
C
T
A
T
G
RykmR)YyOR o B2 (2)
AT =B A1 F—B0. FrvT: —1E7 %, 511

#2511 : GCTCGACTTG
B2 512 : GCACGCTATG

(1) B2%1., BEH2%
R 1 B0 | RN

(2) XFH—HT D
< RIZO%HK<

B2

QHEPFPFHOMOO P OO

GCTCGACTTG

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O
O

O

O
O
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E2511 : GCTCGACTTG
B2 512 : GCACGCTATG

Kyk< R )yo R

A7 —B:+H1. F—B:.0. FrvT:—1&F 5,

B2 (3)

Bea1

GCTCGACTTG

G O O
1) &1, B5i2e | C O O
LMtz HiRD A O
Y XEN—HT S % C O O
2 RIZO%EHK 2| G OO ~ O
C
(3) ZLDOFEAH K% T O O
I EERTEHESITNER
A O
T O O
GO O
I~‘JI~7I~'J‘J7Z 12 (4)
BT - GoTCOACTTE BT
fic 512 : GCACGCTATG GCTCGACTTG
G O O
1) &5, B2z | C O O
BERHTIE~D A O
) XFEA—ETD 2 C O O
2RO =GO Sl O
3) ZLDOEEHL5% C O O
kreaTEsEsHhg T O
ToAA R A O
4) 72 >
1:GCTCGACT-TG T O O
*k kk kk Kkk G O O
2:GCACG-CTATG  RIO7 . —H(+1)x8+F—H(0) x 1+FrvT(—1)x2=6
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A EDEHILIZEDRAL—UG

B2 1 : GATTGCCGA

E2%2 : GATTGCGA
51 251
GATTGCTCGA GATTGCZCGA

e || |
A
T |
o T N
=™ G =™
g cl 2
C
¢l
A
(1) B —BL TV EEE BED (2) REWindow DB LT=~T7 HILLEEL .
Window=1, Threshold=11Z%% —BE M Thresholdh E THNIXERLEDS

Window=3, Threshold=2MDIH&

HBA_HUMAN

FYR RO ZD A

HBB_HUMAN

< N R TN

\ AN N A
N \...\

\ “ N s
| LY : N . \ W X
" N \ N * N \ ~

N -\ t - .. \ .

-~ ° \
. N

Matrix=ID,W=1,T=1 Matrix=ID,W=5,T=3 Matrix=BLOSUM62,

W=7,T=10

XFEN—BLTNERTEECED
— REW OwordD#EAATMNT ULBESHFILERES

\(4
b A7 (&, RLEEICIE—F-F—HRAT
WA YAXRATEFESELYBREICLED
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FYbR IV D RED
C PLTURLAES
¢ FEHIRUOETIO BRI HIG
© BH—HL RYBELEERRE T —RITHRIETES.

© BLETT FT4NIVIERIGED T, BAREEXF 5%t
(T4 A8 X5 Z0N,

E 52
GATTGCCGA R -
G \\\. ~\ . M N
A
A '\\-'\
T Nt L
: T - \\ . . .\
N S & N
2 cll AN
C eN .
G X RN
A LN

BIRETERICR DT M AV

« TI2AAVMEREIK. BMT 57 DR
[ 28 &

- BETZ70 mEZ R ERE LB ETEE
(Dynamic Programming)&FEIEN 57 )L 3
)X LTHET5,

* OINM)DFHHEE (XFFIEDIEIZLLAH)
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IRRANGRRALICV=2TyC DR/ RADEEH
RREGHBRBERT

BR 3 AE B% ] e

IRANDRRALIZVN =Ty D/FRDEEAA
RREQGHBBERT
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TI2A A M mBEEREBEELTERS
ONE . KFEICLELIZLXFFZELARD
O AIMDIYTICIF—BROT . SREKFOIYDICEF vy I RaT74BEAD
OETa)/—Fb\BE_ta)/—F'\E%)%}Eﬁ%E*&)%u

TI2AA e mBEREREBEELTEZDS
OSNE, KFICHBELILWXFIELA~D
O BRDIYDICE—HRIT . REKFOIYDICEF v T RAT7E2BERAD
OE‘FG)/—F’fJ\%EJ:O)/—F«E%%}%-’&%&E*&)%

~ LDGV

<P<—‘3 (}F% Oy 0 1Q-T
. -3\ _X _3\ \ . i;i—%ﬁl

O—=O=—=© mx
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JB—/\)L-TIA A DfEE
(Needleman & Wunsh,1970)
(0)HE R
HIHOF, FHOTOEFEDXITEOIHE 5\\

(NFTRERTYT

[F(i+1,j+1)+ S(x,y,) XH(d) A
{  F(i+Lj)+Gap  $HIE(®Y) - -
| Faj+neGap AR D <O

N

QEAMERTYT O O
F(it+1)) F(i+1,j+]
IRERRICLTUS, RAITEIFELEZLRT,

F(i, j) = max

BRI ELED FinE

(1)ATRZ (Forward) (2)#%& AMZ= (TraceBack)
L D G .
& 0 0 S
L \ \ \
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SAa—/N\)LEO—AILDBF LEDEL

ACDEFGHKLM ACDEFGHK-LM FGHK-L
AFGHKKL B A---FGHKKL- FGHKKL
go—N)L o—AhiL

N

\\ ﬁﬁ\\ﬁﬁl

sa—L o—AhL

A—AILT 54 A D fEE
(Smith & Waterman,1981)

(0)Z#{i o
BFDHDRIF7EOIZE X
(NEIRERTYT \
( F(i+1, j+D)+s(x,,y,) xi(d)

Fi, j)= l F(i+1,j)+ Gap SRIE(v)

i, j)=max i j+1)+ Gap 7qu(h)

( 0 &A5(0)
)EARERTYT

RRDRATD/—FERL. D/ —FEERIILTUS, (R OB BENF=ET
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EZ%1 :LDGV
232 :Lo1

L D G

Za71751(BLOSUME2) &S HEL T, ik %&EH 5

& E, ELBE. (FS(LLTS

L D G A%

ETORAHFER—O0ZRLA

GAPRF LT A% — 121238 T BEBREH
FHOTEIT3ME, BIRETIHIE—EY LAY
L D G v

ATEAL, ZOOEEHTHL, TNENIBYDRBEAHY . TD
SHRATHERKITEDLOEESR,

ZORBETIETOONDRAT-3IC
BEXRMNEEDHEICHDIRIT-3EMAT
cogBctAmz 6 TP
-6&1:%,

FMOIZEANIE, T
DRATOIZFHD
AAT73EMARIT
3&75%,

ZIT. ELDODRIATEZEL, HODRBIZN—%EDITD

COFRTHEIC2AFTOENRDLON S,
D G v

L D G v

ZTRETNORBERRLEHALRIATERDTHL
L D G v

09.11.18

13



09.11.18

L, FREERTRAOKEEFET . COBSIE
EEBOAEN, EXIETIITHZIBELHYS5.

HERANORABENE LRBICELZERAHNE,
FYRRMI IR DBEERBRIZT SA AV MRES,

L D G \Y

THOLEAETBEL TS G [T HERT
AL (GAP) THBEBANIEUT DTS/ AVE
HRESD

EZ511:LDGV
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BCHIAB R E AR 3R

- T ERINEES|T—3N—RELE ., HRGESZRY

LMFPVDQRSGD

SLHFFVEDRGTT

2T)ES|
ALLGMFPVEQRSTD
TEE R mEmakx xE

ALLGMFPVEQRSTD [ >
eI

ALL-MYPVEQRTTE

tAREZE S
(BEITHUTLSESS)

QLGFGVEQWWTVHK

ALLMYPVEQRTTE

B3I T—4N—2

« HWRERMEGFOMETFTAU(T/T—3Y)
HREER R DECS| L DR HERED L ZE RIR
« IIAHEETR
BERERIDEC S £ DU EE DT E RE
« BEFER
BAEGEFEEULTVSEEORR -BEFOFAEETR

E-value

ECSIAERIED B3 — D DIEIF
“TAVWSESIERMERRTAY S L BIASTCHLSN S
BJAYRRATDM: FTIAVAVMNRVEEEED —>HE
SUE LRGERSID LT, BARICRaTSHELHATREN
0~1T, BLEE HRMENEVNEEZOND

VEDDHEZRELT,0.0001 = 104 KYNESIFNIEHREOD—NEELEEZS
BLASTOH AT, IEMRIL TRINDOIDTIEER

Bz £, 10% I& 1.0e-4 &FEKiEShD
0.24 [ 2.4e-1, 0.000000000098 I&. 9.8¢-11 &FREBEh B
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BLASTAR—LR—T
http://blast.ncbi.nlm.nih.gov/Blast.cgi
GoogleZ: T, INCBI BLAST| CTHH

«_, BLAST whea @
Sign n] [Register

Home | RecentResults | Saved Strategies  Help

» NCBU BLAST Home

News
BLAST finds regions of similarity between biological sequences. mere

Exclude Models and
Environmental samples
| [ Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. | o)

New checkboxes in the "Choose
Search Set" section of the
BLAST Assembled Genomes BLAST search pages exclude
Model sequances (XWIXP) and
envionmental samples.

Fii, 06 Nov 2009 10:00:00 EST

Choose a species genome to search, o list all genomic BLAST databases.

o Human o Oryzasativa o Gallus gallus 2\ More BLAST news...
o Mouse o Bos taurus o Pan troglodytes
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Tipofthe Day
Basic BLAST
Use Genomic BLAST to see
1he Genomie Confoxt
Choose a BLAST program o run. . T T
9* 7 \7E75/&EE§“ 'C&*ﬁ? If you ars interested in the
~ R
nucleotide blast | S€arch a nucleotide datSe using a nucleotide query avotion of a parular gena
! or gena famiy s often
Alg BTastn, megablast, discontiguous megablast e o
intetasting to examing th
(Brotein blas! arch protein database using a protein query intro-exon structure even
S — Algorithms: blastp, psi-blast, phi-blast across species.
blastx | Search protein database using a translated nucleotide query [E) More tips...

thiastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST
Choose a type of specialized search (or database name in parentheses.)

CCERLTRRRET

o Make specific primers with

er-BLAST

B INGET /BRI X T BBLASTRER—D

My NCBI 7]

Recent Results  Saved Strategies  Help (Sign in] [Register

¥ NCBI/ BLAST/ blastp suite

blastn | blastp | blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. mere... Resstpage Bookmark
Enter Query Sequence
Enter accession number, gi, or FASTA sequence & Clear Query subrange &
From

e TI/BERSIER—R

4

Or, upload flle TPANERR) 77 A WEEA ©

Job Title

Entar a dsscriptive tit for your BLAST search @)
(0 Align two or more sequences &

Choose Search Set
Database

[_Non-redundant protein sequences (nr)

e BRI RDT —EN—RZHEIR
g:s::‘:lsm OExclude .+ ::—Glj:NR

Enter organism common name, binomial, or tax id. Only 20 top taxa wil be shown. (@)

Exclude (O Models (XM/XP) (] Environmental sample sequences
Optional

Entrez Query
Optional

Enter an Entrez query to imit search (@)

Program Selection

| Gy 4 RRFHEER
(O PSI-BLAST (Position-Specific lterated BLAST) PRI
(O PHI-BLAST (Pattern Hit Initiated BLAST) T [i bIastp
Choose a BLAST aigoritim @)

L e e— panag wsssi— = A3 TRERELT

B Algorithm parameters N
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HMWDEHERTEDR— (BIR—T DAlgorithm parametersz71) v L1-158)

fERORIEHD LR

/ (F74 LR TIE100fEFE TH H)
General Parame‘ters #%@Eﬂgu%{d)il‘ﬁ

Mo e (FI74ILhTIX100BETH H)

sequences

Short queries. ¥ Automatically adjust paral

::::c:::reshoid T@ X:T?"bea)igya

Scoring Parameters

Watrix (oosuniez %), FovIR+

(acosowez 3) YT RF LT DER
Gap Costs ((Existence: 11 Extension: 1 %) /
Compositional ( Conditional i score matrix Je

Filters and Masking
Filter (O Low complexity regions &

BREDRET

Mask (J Mask for lookup table only &
(O Mask lower case letters @)

earch database N
() Show resuts in a new window

protein (nr) using Blastp (protein-protein BLAST)

BUINYBT I/ BB 23T BBLASTRER—D

BLAST
~ | Home | RecentResults | Saved Strategies | Help

»NCBI BLAST/ blastp suite
biastn | blastp | blastx | tblastn | tblastx |

Enter Query Sequence
Enter accession number, gi, or FASTA sequence & Cloar Query subrange ©

>sp|P69905|HBA_HUMAN Hemoglobin subunit alpha OS=Homo sapiens GN=HBAL PE=1 SV=2 . U N | P ROTﬁ\ H
MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG €«———FEan
KKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAAHLPAEFTP

AVHASLOKELASYSTVATSKXR To HBA_HUMAN

o, uploadfle (5> LEER) 774N NEEA © ’ @EE‘%‘J’E&OT%'
BAYT =

Enter a descriptive ttle for your BLAST search (@)

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

(@}

() Align two or more sequences &
Choose Search Set

Euataas [_Non-redundant protein sequences (nr)

Organism
Op(?:m OExclude .+

Enter organism common name, binomial, or tax d. Only 20 top taxa wil ba shown. @)

Exclude (O Models (XM/XP) () Environmental sample sequences
Optional

Entrez Query
Optional

Enteran

1y to fmit search @)

Program Selection
Algorithm (@ blastp (protein-protein BLAST)

(OPSFBLAST (Position-Specific lterated BLAST)

OPHEBLAST (Pattern Hit Initiated BLAST)

Choose a BLAST algoritim @)

CCEHLTIRERRT

ase Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

) show resuits in a new window

> Algorithm parameters
L4
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BLASTIR R #H R

Other reports: b-Search Summary [Taxonomy reports] [DIstance tres of resuit) [Related Structures] [Hultpl allgnment] MEV

¥ Graphic Summary

'V Show Gonserved Domains

>Downioad
ol IHBA !
Query 1o 1d23015 Database Name 1
Description5p|P63305|HBA_ HUMAN Hemoglobin subunit ipha 0S=Homo saplens Description Al cos
GN=HBAL PE=1SV=2 excuding environmental samples from WGS projects
Molecule type amino acd Program BLASTP 2.2.22+ bCiation
Query Length

1) —ER K

Query seq.
specific hits
Superfanilies globin_like superf:

Distribuionof 106 Blst His onthe Query Sequence &

[Wouse over i ]

Color key for alignment scores
<40 4050 50-80 80-200 >=200
auery

3
S

< DEEIHITS
ES o

B b b o e o o e P T!)—FER5l (~140)

DERIZHI=-2T
EULERMEOEFA

e FIMEEDORIZTHD

CCTIEERD100K

FlZRHO—IL (RR—)

'¥ Descriptions

S|

Sequences producing significant alignments: its)
gb|AAX29522.1 hemoglobin alpha 2 [synthetic construct) 287
ref|NP_000508.1 alpha 2 globin [Homo sapiens] >ref|NP_000549... 286
pdb|3IA3|B Chain B, A Cis-Proline In Alpha-Hemoglobin Stabili... 286

ab|AAN04486.1] hemoglobin alpha-2 [Homo sapiens)
gb|AAF72612.1|AF230076_1 alpha-2-globin [Homo sapiens)

gb|ABF56145.1] hemoglobin alpha 1-2 hybrid [Homo sapiens] _284
pdb|1BAB|A Chain A, Hemoglobin Thionville: An Alpha-Chain Var... _284
pdb|1ABY|A Chain A, Cyanomet Rhbl.l (Recombinant Hemoglobin) 284
gb|AAK37554.1|AF349571 1 hemoglobin alpha-1 globin chain (Hom... _284
pdbl1CID|A Chain A, Deoxy Rhbl.2 (Recombinant Hemoglobin) 284
pdb|1COH|A Chain A, Structure Of Haemoglobin In The Deoxy Qua... _284
dbi|BAD97112.1] alpha 2 globin variant [Homo sapiens) 284
gb|AAR29173.1] alpha-2 globin [Pongo pygmaeus] >gb|AAR29174.1... _283
pdb|1B22|[A Chain A, Hemoglobin (Alpha Vim) Mutant >pdb|1B2z|C... _283
pdb|1AJ9|A Chain A, R-State Human Carbonmonoxyhemoglobin Alph. _283
splP01923.1|HBA_GORGO RecName: Full=Hemoglobin subunit alpha;. 282
pdb|1010|A Chain A, Deoxy Hemoglobin (A,C:vim,V621; B,D:vim,V. _281
pdb|2H35|A Chain A, Solution Structure Of Human Normal Adult 281
pdb|1Y0D|A Chain A, T-To-Thigh Quaternary Transitions In Huma... _281
pdb|1A30|A Chain A, Artificial Mutant (Alpha Y42h) Of Deoxy H... _281
pdb|101N|A Chain A, Deoxy Hemoglobin (A-Glyglygly-C:vlm,L29w _281
spl09TS35.2 HBA] HYLLA RecName: Full=Hemoglobin subunit alpha. 281
pdb|1¥DZ|A Chain A, T-To-T(High) Quaternary Transitions In Hu. _281
pdb|1RVWIA Chain A, R State Human Hemoglobin [alpha V96w], Ca... _281

Gb[ACE60606.1] hemoglobin alpha chain [Hipposideros armiger]

sSp|P28780.1|HBA TAPGE RecName: Full=Hemoglobin subunit alpha;...
.1] hemoglobin alpha chain [Chaerephon plicatus]

Sp|P20854.1|HBA CTEGU RecName: Full=Hemoglobin subunit alpha;...

gb|ACH 16.1| theta 1 globin (predicted) [Rhinolophus ferrum...
9b|ACE60605.1] hemoglobin alpha chain [(Eonycteris spelaea]

sp|PO .1/HBA MACCA RecName: Full=Hemoglobin subunit alpha;
SplPO .1/HBA MELME RecName: Full=Hemoglobin subunit alpha .
sp[PoO .1]HBA_EULFU RecName: Full=Hemoglobin subunit alpha;...
SplO862A7.3 HBA PIPAB RecName: Full=Hemoglobin subunit alpha;...

—THEY—2DEVNVE

E
Value

3e-76
4e-76
4e-76
8e-76
le-75
2e-75
2e-75
2e-75
2e-75
2e-75
2e-75
3e-75
3e-75
5e-75

5e-75
8e-75

le-74
le-74
le-74
le-74

le-74
le-74

2e-74
2e-74

FNENDE-value
m TARTIODIAFTR
76~67FA —5 —
= FRTHREQS

o0 DoOoDD 0O RRDREOERRE

Fl2RHO—IL (RR—)
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JT)—,EYRDTSA A

¥ Alignments () Select All Get selected sequences Distance tree of results Multiple alignment New

Score = 287 bits (734), _Expect = 3e-76, Method: Compositional matrix adjust.
Identities = 142/142 1100‘TT2H'€!_‘05 Ves = 142/142 (100%), Gaps = 0/142 (0%)
Query 1 MVL ERMFLSFPTTKTYFPHF] 60

MVLSPADKTNVKAAWGKVGAH.
sbjet 1 MVLSPADKTNVKAAWGKVGAHAGE!

—D2B®DEYHC
Y 5I1EHR

GAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG
ALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG 60
DPVNFKLLSHCLLVTLARHLPAEFTP

Query 61  KKVADALTNAVAHVDDMPNALSALSDLHAH] 120

Sbjct 61  KKVADAL ALSDLHAHKLRVDP'

Query 121 AVHASLDKFLASVSTVLTSKYR 142
AVHASLDKFLASVSTVLTSKYR
Sbjct 121 AVHASLDKFLASVSTVLTSKYR 142

>0resiwe_000505.10 (08 aipha 2 globin (Homo sapiens)
ref|Np_000549.1] I8 alEha 1 globin (Homo sapiens]

>gb|AAX29522.1| hemoglobin alpha 2 [synthetic construct]
Length=143
TE
alpha 2 globin [Pan troglodytes] JC

ref|NP_001036092.1
>40 more sequence titles
Length=142

>(Jsp|0862A7.3|HBA_PIPAB RecName: Full=Hemoglobin subunit alpha; AltName: Full=Hemoglobin
alpha chain; AltName: Full=Alpha-globin

dbi|BAC57967.1] alpha globin (Pipistrellus abramus]

Length=143

Score = 256 bits (653), Expect = 6 thod: Cor sitional matrix adjust.
Identities 128/143 (89 2/143 (92%), s = 1/143 (0%)
Query 1 MVL ERMFLSFPTTKTYFPHF- EE §IJ *E H 'I‘E
MVLSPADKTNVKAAW KVG HAG+YGAEALERMFLSFPTTKTYFPHF DLSRGSAQVK H
Sbject 1 MVL ERMFLSFPTTKTYFPHF! 60 0,
89%
Query 60 KKVADAL ALSDLHAHKL VN HCLLVTLAAHLPAE 119
GKKV DAL NAV H+DD+P ALSALSDLHAHKLRVDPVNFKLLSHCLLVTLA H PAEFT
Sbjct 61  GKKVGDAL PTALSALSDLEAHKLRVDPVNFKLLSHCLLVTL T

Query 120 PAVHASLDKFLASVSTVLTSKYR 142
PAVHASLDKFLA+VSTVL SKYR

Sbjct 121 PAVHASLDKFLANVSTVLVSKYR 143 77‘5:"‘7%')
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