EUEREF

ERE JFFIER (2)
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K-tup B ZR

O FEEFEFIA, B, 58510 Egap, N
L EL XTSI T A 2k

A FHKEmM

B T E 4% E: |O(mn)
FFHIK En
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K-tupFEIRIE (2)

¢

51+

A FHKEmM

LhkN—HEL

KRR € X 15
N H

By 18] 2 4
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EX

< AT B Xt

O(kn)



K-tupRZERE: B

FPAIK Em

\ N % B
\% -
5t

O T i AN L ] 950 % R 2020-02-06
HES LT, RAVEBIIRIEILEL, GRS S . S0, R TR, 0
5. FOKRIENLE, B, PRE ! R SOHE H R ..

A

vy

FRHIKE

3




FASTAFIBLAST g

O B&NE %, heuristic algorithm

O A eefRUEIR R B R RVEE XS

O BEBREFNVREE, BAFERERME
O RARHazE 5 EL Xt RU BT (8]

O k-tup®EiE: FHEHELHE

ONAE: KEBIEERER

m H‘IIEITE%‘:’F' < O(n?)
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FASTA g

O k-tup: Z&EE
O LUFERFI#EZRS],
O S TFHELLBHIAEFI, 1

193

551

1~2 aa; DNAF%!: 4~6 nt
JhashRFiE 3\
FhashFTRHAEIR T BT

SR EL; FASTAR B — AL E—tup

(=]

O FE1MERESTERE, EfN
O ¥E—F% LRSS E
T SXHNeedleman-Wunschzl & Smith-Waterman&

/35'5(11?«—1%15

X 1o 1%

X I EHFHIT 5

IPAM2503T 47 ;
BEE—E
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FASTA: 5| RMWE %

O UEARFES AR
L k=1 SHEE  tupHE
A 5
C 5
K 5
N 5
P 5
R 5
S 5
T 5
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O R ERFERRFY: g
- Protein1: NCSPTA —
Protein2: ACSPRK

SEfE {([E1 (B2 tupyHE

A 6 1 S
C 2 2 S
K - 6 O
N 1 - O
P 4 4 S
R - S O
S 3 3 S
T S - O
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O RERFEERFY:

Protein1: NCSPTA
Protein2: ACSPRK

aERE MEBE1 [(LE2
A 6 1

C_ .2 .2 .5
K — §)
N 1 —

P4 4 5.
R — 5

S .3 .3 _____5.:
T 5 -
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REFILAER

Protein1: N(??I?TA

Protein2: ACSPRK
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FASTA: F3IEEXBYdFE

A. K5 [ *_"'inw; 1.?D! — = B. fRE»

SILRE NG N BORERI
xﬂi %0 i\; S| N A | | INT™

N
I'H. e ! -\.L H"R:
N s
100 > g 1w
NN \‘: N\
N NG N \K
c 39 10 p 50 100

HHTH
)Jj‘%)dzﬂ
Bkt A
5 DL EL X}

C. BBIF .\
f1 UL fic 3 N
BEK .

. 100 | \
— N K

4

Yl




BLAST %

[ Word size: DNA, 11nt; A&, 3aa

mE:==)

ER,E
O 521

6T

OFREETIEHENSEGR, FHiHFITMRimAIE

SRRk

o=

, TiE

E

q3aaZl /K A9 9

%BLosumazﬁﬁlEﬂﬁ

F3l, FTBiR3aamyqE, # Lk
- R TMERPHITES

HSP: high-scoring segment pair

3 Nothing can be worse: %

St ERE

HRYE, 7

Bioinformatics, 2025, HUST




Nucleotide BLAST=""program

https://www.ncbi.nlm.nih.gov/Class/MLACourse/Modules/BLAST/n
ucleotide blast.html

Nucleotide-Nucleotide BLAST (blastn)

Now that we have explored the program and database options, let's do a basic blastn search with the Jurassic Park sequence that you have copied/pasted into memory. If
you haven't already copied the query sequence into memory, please do it now.

One more note before we do the search...

The nucleotide BLAST page provides a selection of three programs that vary in their sensitivity and speed: megablast (default), discontiguous megablast, and blastn.

For our sample search, use the traditional blastn program.

Footnote, for your future reference. Some of the differences between the algorithms are highlighted below.

Retrieves highly similar sequences and is very fast. It efficiently find long alignments between very
Megablast similar sequences —itis intended for comparing a query to closely related sequences and works best if
the target percentidentity is 95% or more. (word size* is 28 base pairs). leam more

Retrieves more dissimilar sequences than megablast, but is more sensitive than blastn. It uses an

initial seed that ignores some bases (allowing mismatches) and is intended for cross-species
Discontiguous megablast comparisons - the third base wobbling is taken into consideration by focusing on finding matches at the
first and second codon positions while ignoring the mismatches in the third position. (word size* can be
setonly at 11 or 12 base pairs.) leam more |

Retrieves somewhat similar sequences, so can find more distantly related sequences, butis
Blastn slower than megablast and discontiguous megablast. (default word size* can range from 7 base pairs to
11 (default) base pairs) leam

*Word Size is discussed later in the module in the slide on how did BELAST work. It is mentioned here only so this slide can serve as a

useful reference after the course.
Blointormatics, 2025, HUS |




BLAST: R 5|%19E %

[ formatdb#p %, IFfastaig\HIFFISCH
LI R blastgETZ 1R A B ST ET

O #WEES|R:
PQG

PWG  7-2+6=11
SQG  -1+5+6=10
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BLAST: %IPTHD

D ﬁ%%ﬁi)\’?ﬁ“
[ Protein1: IVPQGRL

[ Protein2: VAPEGKL

JProtein1: | VPQGRL

J Protein2: VAPEGKL

<Word>
7 2 6

30 2 4 Wﬁﬂ@

HSP/43E: 3+0+15+2+4=24
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BLAST: %R5it %

O BHIRIBLASTHRA : ZE (05
O #ihiZA<: Gap Penalties: Existence: 11,
Extension: 1

O Psi-BLAST: W2\ m 57

EI;;;M -BLAST: €% FFFIHE{IE
=
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Psi-BLAST : &%

O F—#, FHETENblastEZH#HITHE

O 828, FERSINFY, aRBABNFIIBE
—i2, HMEMSISERMAYEEFE(Position Specific
Matrix)

n % &, FAELEERIFFERL(profile), BREH
EhiFHITHR

m EEZ 3%, BRI EEHMEFEIIHE

O s EEBLZIMFFIHEEIEREIRBEIREFS

O e EES2HEMAMNER

Ll
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Psi-BLAST : &% (2)

1st step:
BLASTP

EETEEELEY

[ profile construction |

search database n times construct profile

new hits

hits

query sequence

PSI-BLAST

specific steps




Psi-BLAST: {3l

[ >NP_954673 ubiquitin-conjugating enzyme E2 Kua-
UEV isoform 1 [Homo sapiens]
MAGAEDWPGQQLELDEDEASCCRWGAQHAGAREL
AALYSPGKRLQEWCSVILCFSLIAHNLVHLLLLARWE
DTPLVILGVVAGALIADFLSGLVHWGADTWGSVELPI
VGKAFIRPFREHHIDPTAITRHDFIETNGDNCLVTLLPL
LNMAYKFRTHSPEALEQLYPWECFVFCLIIFGTFTNQI
HKWSHTYFGLPRWVTLLQDWHVILPRKHHRIHHVSP
HETYFCITTGVKVPRNFRLLEELEEGQKGVGDGTVS
WGLEDDEDMTLTRWTGMIIGPPRTIYENRIYSLKIECG
PKYPEAPPFVRFVTKINMNGVNSSNGVVDPRAISVLA
KWQNSYSIKVVLQELRRLMMSKENMKLPQPPEGQC

YSN
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~ o L [ ~ o i e e gy L B e

L} L) =¥ ¥ £ L) ¥ . [EEE e E Ry

Enter Guery Sequence

Enter accession number, gi, or FASTA sequence & Clear Cuery subrange &
LVTLLPLLNMAYEFRTHS PEALEQLY PUECFYFCLIIFGTFTHO IHENSHTYFEGLPRUVTLLODWHYILE 2
FFHHEIHHVSPHE TV FCITIGVEVIENFRLLEELEEGQEGY CDGTVEWGLEDDEDMTLTREWTCMIIGEP PR From I:I

TITENRIYSLEIECGPEYFEAPP FVRFVTEINMN GV IS HGVVD FRAT 3VLAKIONS T I IEVVLOELFRL

MHSFENMELFQPPEGQCYIN To |:|

Or, upload file | (B L2

< |

Job Title |

Enter a descriptive title for your BLAST search &

Choose Search Set

Database | Protein Data Bank proteins(pdh) v @

Crganism | |
Optional

Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown. @@

Entrez Query | |

Optional

Enter an Entrez guery to limit search &

Program Selection

Algorithm O hblastp (pratein-protein BLAST)

| @ PsiBLasT (Position-Specific lterated BLAST) ]
L Q PHI-BLAST {Pattern Hit Initiated BLAST)

Choose a BLAST algorithim &

Search database pdb  using PSI-BLAST {Position-Specific lterated BLAST)

[

Bioinformatics, 2025, HUST




I [ Run P5I-Blast iteration 2 ]

Hit list size [500 |

Distance tree of results NEW

Segquences with E-vralue BETTER than threshold

Felated Structures

Joore E
Jequences producing significant aligmments: [Eit=) Value
MEW pdb|2C2V[C  Chain C, Crystal Structure Of The Chip-Ubcl3-Uevla... 305 2e-83 &
L pdb | 244D (A Chain A4, Structure Of The Human Uhiguitin-Conjugat... 304 2e-53 B
L pob | 2HLW[A Chain L, Solution Strueture Of The Human Ubigquitin... 303 7e-83 &
i pob| 1J74| A4 Chain A4, Crystal Structure Of Mms2 >pdb|1J7D| L Cha... 282 1e-76 &3
MEW pdb | 1Z2GU|[A Chain &4, Solution Structure Of The Human Mmsz-Uhiguit 276 se-75 &
I pob | 2GMI|E Chain B, Mms2ZUBC13~UBIQUITIN _150 1e-37 B
MEW pcdb| 1JAT[E Chain B, MmszZUBC13 UBIQUITIN CONJUGATING ENZVME COMPL 150 se-37 B
MEW pdb | 2Q0V[ A4 Chain &, Crystal Structure Of Ubigquitin Conjugatin... 142 1e-34 B
L pdb | 2AWF A Chain 4, Structure Of Human UThigquitin-Conjugating Enz  51.6 3e-07 B
MEW pob | 2PWQ| A  Chain L, Crystal Structure Of L Putative Ubiguitin... 50.4 7e-07 B
MEW pcdb | 2E2C[A Chain &, E2-C, An Ubiguitin Conjugating Enzymwe Reg... 439.3 Ze-06
MEW podb| 10344 Chain A4, Crystal Structures Of Two Ubc (E2) Enzyme... 45.9 2e-05 &
HMEW [#]  wdmI2Fa7l 8 hain b Toveanlasms condidi Thicmditin Canducstdne B am g e M !g

/o & L g
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T IER RS X &

7 Dayhoff: PAMZA 556 %
J Henikoff: BLOSUMZRFI|5EF%

O EAREBEFT 5776 : BLOSUM6G2
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PAMARSIZER %

[ Margaret Dayhoff, 1978
O Accepted point mutation (PAM): AJ %5
HRRE, [EBRNNEARERIMES

J UL E,‘JIjJ ﬁll:::

& EAEE: PHE#HL, Kimura, 1968
& HILRIXT R : A->B = B->A

XN

R B BER BN S EERE X R

R BRI BER KBNS &R EA R
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PAM1%ERE R g

ORI EARFIN~1%RETELZETK

O & X F L RTE) L FERS BT 5 EL 5 9k,
mMAREE: FENMNEBRREHICHIEE
HABF

7 PAM2 = PAM1*PAMA1

7 PAM3 = (PAM1)3

1 PAM250= (PAM1)3°0

Bioinformatics, 2025, HUST




e RIFSIHIEEE

D 344\§51J’\E§)‘i§
D 71/|\§51J\ﬁgﬂ
(115,720 3835
O 5 > 85%
o T IR SEES AR R

A
B
cl 1
0
G
H
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[~ - -

(1]

1'

Ala h

Arg Lt I.

asn o | LO9 N

Bsp |154] o532

Cys | 33| ool o :l.!ES’ -;7 :Ezi(:)

Gin| s2fwe i sof 767 o ]

Glu 26| 7 %4/831| 0422

Gly {E;a D616z | 10| 10 |12

his | 21| 10 j226| #3| 10 |2e3 | 23} 10

fe| ss| >3] 1317 &l 3| ol 2

Lew | 85} 3° i | ol of 75| 15 17 40| 253

Lys | 57|77 (32| g5 | 0 (147 ]104| e [ 22| 43| 39

mer | 22] 11 o| of efanf 7] 7| of stleo7|

pel| 20| | 7| of of ol o| 7| 2| so|e7] of 17

Pro |35 é7 | 27| 10 10| @3 | 4| 4% 50 7| az| 4z | & 7

Ser [772 {127 [472 | 9R |117 | 47 | B5 450 | 26| 20| 32[168 | 20 | 40 |260

Thr ]590 pe 69| 57 0 37| 3 [ 50 | 140129 ) sz |00 | 28 | 0 | 73|60

we! o 27| 3] ol of of o | o 3f of2] e of{w]| of 17| o

Tyr| 20| i3] of30| oflw| ofaeo 13} 22| | ofzo| of 22| 23| &

val | 365 } 20l v r || ar| o7 |30 |e6l (203 17| 77 |10 %0 ] 1126 | 0 |17

A F N D L 9 E B K T L kK M F P 5§ T W ¥

Ale frg fsn Asp Cys GIn Glu Hie Ile Leuw Llys Met Phe Pro Ser Thr Trp Tyr Yal

TIIMALIV Ny ey 1o



Step 2: i+ H FEHG H IHELE

Gly 0.088
Ala 0.087
Leu 0.085
Lys 0.081
Ser 0.070
Wal 0.065
Thr 0.058
Pro 0.051
Glu 0.050
Asp

0.047

= P20F 1 REBR R I BLSHER

Arg  0.041

Asn__ 0.040

"Phe 0.0401 P =0.04
Gin  0.038 P, =0.03
lle  0.037
His 0.034

Cys __ 0.033

L Tyr 0030,
Met 0.018
Trp 0.010
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O tH%}3€3E8E 1 relative mutability, m
%Fﬁﬁé@ﬁama&x’;&
fa /
=
100fP,

\mo/\uam%s AE B
E S apy it =

M
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BXTREE IR

O iz, XFA, REH3644, NI

& m,= 3644/(100%0.087*15720) = 0.0266
O TR, =EHA1191, N

& m;=1191/(100*0.041*15720) = 0.0173
O XFF, 38%# K682, N

& m =682/(100*0.04*15720) = 0.0108
O XFY, =2TH512, N

& m,=512/(100*0.03*15720) = 0.0108
3 $m,=100, M
O mg=~65, m=~41, m,=~41
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Asn 134 His 51
Ser 120 Arg G5
Asp 106 Lys 15
Glu 102 Pro 58
Ala 100 Gly 410
Thr = Tyr 41
lle 96 Phe 41
Met 94 Leu 40
Gln a3 Cys 20
Val 74 Trp 18
Ala: =& E ;100

2F: 1,468

Bi
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Step 4: ~1%FEEEET

O M,z BRa% 555 i H b S EBL Y 5E

a9 M, AEEL>>1%, T
O A, EBAIM, AH1%, M, 2499%,

O PAM145ER% -
n M. =1-AZM_, =~ 99%
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Step 5: i+ Ha->bRIHEXHE R

O P, = KIEfZaH IMRYMER
Of,,=a->bBEREE

Of, = e 5SatA i RER SR
dJ =zxf, (af"EFTb)

F->Y:

Of =2f, M= 260/682
Y->F:
O EN: HAEEw,, M’,.= 260/512

D M,ab — Pr(a'>b)=fablfa
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BT

O 20fFEEE, FTEZEH1%
% 200,000 NS EEE, RT 52,000

€ A=2000/1468=~1.36
Asn 134 His 517 Asn 182 His 90
Ser 120 Arg G5 Ser 163 Arg 88
Asp 106 Lys 13 Asp 144 Lys 76
Glu 102 Pro 56 Glu 139 Pro 76
Ala 100 Gly 49 Ala 136 Gly 67
Thr = Tyr 41 Thr 132 Tyr 56
lle 96 Fhe 41 lte 131 Phe 56
Met 94 Leu 40 Met 128 Leu 54
Gln 93 Cys 20 Gln 126 Cys 27
Val 74 Trp 18 Val 101 Trp 24

. ZEM =M * M.,= 260/682 * 56 =21
O EERRALEM,, =M’y m, 2005, Myg= 260/512 * 56 =28




RCPLACEMENT AMINO ACID

ORIGINAL AMINO ACID

bl ¢ @ Gll m] t] ol k|l m] F] p] s T| w{ v w
Asp{ Cys}p Gin| Glu] Gly| His) Tle| Leu] Lys| Met| Phe| Pre| Ser| The] Trp T;rr' val
A abless7|l 2 w| 3t 8 | 2| 2| s af 21 e 2| 22| s :.E of 2| 18
R Arg| ol 1| 1w of of 1o 3 1 s & 1| & e| 1 8 of 1
N Aen '“\EIE 0 L) ] 6 21 3 1 13 0 1 2] 20 9 1 4 1
D Asp ‘Eﬂﬁ?\ﬂ 6| =3 & a4 i o 3 o o 1 s 3 of o 1
S N
C Cys Sssp of of o 1| | of of o nl il sl 1 i 2
N\ . .
g &'n 5| |oerer 27| 1 o/ % * o o 1
s oeed) ~99/ 20 10000 |
E Gl 56| 0 S5|9RAS|\ 4 (4] o 1| 2
L'§ N
6 Bly 1| 1 z‘(am\\l 2 il 3 il e ol s
\ 1
H His 3 11 20 1 ﬂ'ﬁ'?l?'\ﬂ | 1 0 2 3 | 1 1 4 i
N ~ i
I 1te 1 2f i 2l of Soser \\‘:‘4 2t w2l o3l el al 7 g 1f 33
L oteuy 3 il 3f of o s 1f 1] & egeearp 1,954/20=97.7 3] 4 z| 15
x uys| 2 27| as| | o w2] 7l 2| 2| ¢ <|esed} 20| o
i N N
te Mer 1 1: 0] © t:i F4 :rlj 0 0 5 Bl N4 ‘J&:-‘-h\\l
| F ohel 1 = {rg-ﬂ-tﬁ
|
B I N
- u.PAM1%E|3$ %umooo <
S Ser Eﬁ} ' 1
T me] 22, z 12 4| 1 ]\ 2l 21 ] ul 2f & & 1
W Trp o 2 ol o o o o o rll1 of o of of 1
Y Tyr 1| ﬂ'! 1 n'; 3 ::i il ol & i 1] o o (2
|
¥ val 2l 3 3| sy u| i 17| 1
5 1410000 '




f5: DNA3T7EREPAMRYFE %

O RIZDNAFfE EBE R 5 - \
® P,=P.=0.3, P.=P;=0.2

¢ | 100
0 EFRFILLRLTI000 M EESE — T
=X _
T | 250 | 100 | 200
& =1000
v el o | T
® f,= 550, f,=550, f,=350, f;=550
O HHXREETEET]: f

& m,=0.0183, m;=0.0183, m, = a
m:=0.0175, ms;=0.0275 100 fPa
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5l: DNAFT3EBEPAM1AYFEE (2)

O PAM1, E#140000/ M E, 40013
& A(my+m+mc+mg;)=400
& Am,=Am;=90, Am =85, Am5=135

PAM14E %

A C G T

A 19910

C 7?7 19915

G 9865

T 9910
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5. DNAITH4EREPAM1BIHAEE (3)

O Am,=Am{=90, Ams=85, Am5;=135

& Am,.=16, Am,;=33, Am,;=41
& A\m =24, A\m =37, Am ;=24
& Am;,=49, Amg:.=37, Am5;=49
& Am;,=41, Am;-=16, Am;5=33

PAM14E &

A C G T

A 9910 24 49 41

100

9915 37 16

200

150

250

100

200

9865 | 33

T 41 24 49

9910 | matics, 2025, HUST
(ST ZOZE T




a8

O &EXRE: BNSEBRNRTHHEERTT
BRZEET, Eitk, PAM2=PAM1*PAM1

aal aa2 aa3 aal aa2 aa3
aal a b c aafl a b c
aa2 d e f X aaz2 d e f
aa3 g h | aa3 g h
aal aa2 aa3 A=az+bd+cg+. ..

al | A B C B=ab+be+ch+...

C=ac+bf+ci+...
D=da+ed+fg+...

Bioinformatics, 2025, HUST
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NO ACID

QRIGIHAL AM

— o i 1 P ] [ Fir | P B on =¥ ' [T Lot - Wk uy L= Tl i
= “ a4 =
'S L Lot (i ] Lar] =F Ty L Y] L ] i ™ - [t ] — m. ol = [ | - w — L3
= = L)
e
[ (7] [ (7] — - — — " L] - ("] . - = = - (L7} "] [t ] L]
. i.-lu [Ty
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b=t - -
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PAM250%EF% (RIR %

9 PAM250: 250% [ HALE f 5235

0 !;EEI RIFEFAREB15-30% A A9, 4l
H:
& F->F: 32%

Expected % similarity

Other PAM matrices: PAM 120 — 40% |

PAM80-50% , uUse for similar sequences
PAM 60 — 60%

PAM250 — 15-30% similarity.
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=
0
N
=
<
o B
2
HE
18
=
= ll]

w ¥ % B

T

1 1 -6 -3 0O
-1 -2
-2

-2

-2

-2

-2

-1

-2

g 1-1-1-2 -1 -1 -3 1

1 -1 -3

-2

A2

-4 -1 0 -1 -8

-z
-4

z
-4
~7
-8

-3
-3
-4

-z
-Z

2
=

o -1 -4

a

-z

a
1l

-2

1
1l

a
-1 -1 -5

-3 0

1 -=

O

a

3 -1 -8
-5 -3

3

3

3
-4

-6 -1
-4

-3
-5

1 1 -=
-3

-3
-1

-

a
-4
-4
-5

-3

-& -5
-2
-3
-4
-2

-4 -4 -5 12 -5 -5 -2
-Z

o -2

-1 -8

1
3

O
-1

1 -1 -5

O
-2

3

-1 -8

-7
-7

a
O

a

-5
-5
-2

-z
-3
-2

1 -2
-2

a

5
-2
-3
-4
-2
-3
-5

-1 -8

O
=
-2
-3

I

1
-1 -1 -3

-1
-3

I
O

-3

g 1 -3 -1 0

-3

-1 -8

1
-2
-3

a
-1
-1
-4
-2

O
-2
-3

6 -2

-2
-=

1
-2
-3

-1 -8

4
=
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Recall: & EENEER

O ZEKE AnKFYIXFIHCE AmBFSly
O €x,AxFFIRREINL; vy AyFIPRISE

O XF AKX EFEYRIRE

IJR 1

R X IR BY S0

=Hq,, v, HIERE G, MR RESITEE

SR

P(x yIR) =] Ta.[ o,
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£ RIBHEOHE (2) &

O XF &

519/

JLALHRE

M, AP FAFECA

BER A ERESE R, Flt:
P(x yIM) =[Py,

O AIMUARMEZ BRI EFR L2 {E (odds

ratio):

P(X, y‘ M) B Hl pxiyi _ H pxiyi

P(x,y|R)

- qxiHi CIyi i qxiqyi
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R IEREAOE (3) &

O ZEFe->FM; BEH, KNHJLE{E(log-

odds ratio):

S :ZS(wai)

O#H

s(a,b) =log( " )
qaqb
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PAMZR 5IFE PR 44 32 B 48

O Xd-q:J:l_ ! Egﬁﬁ; 53.%5

1 S(a,b)=[S(a,b|t)*S(b,a|t)]"2; B &) g -
F5IHE{A TR %

1 S(a,b|t)=log[P(a|b,t)/q_]

3 P,,= [P(a]b,t)*P(bla,t)]=(M,,*M,,,)"2

O E ik,

O S(a5b) = 1/2|og(Mab*Mba)lqaqb
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Pzt

O HHEXERER,,: BEHEECRE AR X
HAFRERRFY LA IS E5E8E XK

HIJLZ vs. BEHLRAFER.
TREERAXIKRLER

U

FHlLE, &

O M, = HXERRFY) LaZ# bRy

Sy o
Ig\

g P,ren= SEBREHLH TIEBER, Fit,

O P rn=f;
9 R,=M_/f,
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ESJlid

3 M,=0.15
3 £.=0.04

)=0.57

O *EE:ERab=Mablfa
O ZEF->YREK

3 10*0.57=5.7

I,

Y

O EEY->FRIEH
3 My =0.20
3 £,=0.03

7 8R.,=0.15/0.04=3.75 O #=R\=0.20/0.03=6.7
O Log,o(Rey)=10g,40(3-75 O Logo(Ryg)=10944(6.7)

=0.83
[ 10*0.83=8.3

~ 351 {8E N (5.7+8.3)/12=7
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T 43 451 ) &

O PAM250: ~15-30%RE5IM  Soo i
fokie -

1 PAM120: ~40%84 R 54E 1L ; "

4 2 2
7 PAM80: ~50% o
7 PAM60: ~60% ; :
O W& FE R S ERIEER? "
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P AMZE B4 B9 [o) 72 A% iU g

O PAMZR % FERFEFFEAY O] 73 -
& [EBRAFT 760, A RILZER

¢ A UREPNMETERGE L ERIDH, &
e, HMA—NMELIERERE: FFHIEERXS->
SEREMIR->ITSY, HETERRORFSIELRY

& WEEMR /)
O 5T 53 B R& B s gt

& XA KENFINEE, WEERE (JTTIER)
& BLOSUM A 5156 %

& L BFT 97 5B b
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BLOSUMAFIE % %

O BLOCK: EHRRERTH—EIELES,
Jtogap, —f&JLNN~EBISEER

O PrositexXi%: Z2/8B—1BLOCKEFET
@%ﬁmmﬁﬁﬁ U5

O BLOSUMG62: =51gY 134810014 /962%HAY
BLOCK#ZEHIFT 5755 F%

O &WS ZEANIIERIT I EMRE R

Bioinformatics, 2025, HUST




BLOSUM Z&%I)%E f%

[ 1992, Steven Henikoff

0 FIFH”Block” (R1R) T+ HE B
~5OOZE7|‘EMEI'J*§ v

d
£ ~2,0001 Blocks
EcORFT08  EEVI IVHLHGIDEVERLLSRLADVTQATE | AVEEE,
DnPka—C2 ; BT BRGNS D LRI ——————
DmCG12069 : 7y m RESE T'LE! a1 AR ] —
ScTPEZ : GTGSRG R I A QR —————
5cTPEL I LuTTu';:FuTF ,'- | o “”ﬂ. KIHE IR —————
SeTPES 1N LGTGSFGEY 15 k ATIWE 1A R
Cekin-1 F LGTGSFGRV LV KRG ST AL i At <
DmPlea—C1 BLOC F LGTGSFGRYI -. TEDSGEN TR0 (gl ————
HsFEACE LG SFGRVIIL VRISEIMN 88T AME N A I e
HsFPEACa | LGTGSFGRYI ﬂ? CIRIBIT ATEDRLINE A/ L —
HsFEACh F LGTGSFGRVIIL VI RN 7 A MK INLIE N VE L s
DnFEA-C3  DGNETDDEEDDDESEESSSVOTAKGVRERHED ST Ide " BCRDR T SEE RN TIRA N TETRIRS-—————
HsPREX DL AN e S BT AT ARHF PRV S P DR ———

HsPREY ) ST O ARHFFRL VIS T PDGIRRE-————




T <

O fl: /E—HNHIE, 9TA, 118

8 f, = (8+1)*8/2—36, fos/fsa=9; fss=0

O  @= fu/g 1_2 fi

8 q,,=36/45=0.8, q,5=9/45=0.2

] Pi=Qii+jz¢i qii/2

& p,=(36+9/2)/45=0.9; ps=0.1 Relative entropy
& e, s=PaAPsTPsPp=0.970.12=0.18 - éié‘i a5 X 5
O si = logxqy/ey)

@ S_.=log,(0.2/0.18)=0.152

Expected Score

20 i
E=22Pixpjxsij-
i=1 j=1
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TR ¢

O AHIEEE: 161A, 44S "
1 p,=16/20=0.8; ps=0.2 "
O exs=PaPsTPAPs=0.870.2%2=0.32 "
O q,s=(9+21)/90 =0.333 AA
O S,s=log,(0.333/0.32)=0.059 AS
AA

an O FAHEE: 131A, 34S
tn 0 pa=13/20=0.65; ps=0.15
"y O exs=paPstPaPs=0.65%0.15*2=0.195

AA M gae=(7+12)/90 =0.211

AF

AS ] S,.=log,(0.195/0.211)=-0.11

SS
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* column uses minimum score
# BLOSUM Clustered Scoring Matrix in 1/2 Bit Units

# Blocks Database

#

/data/blocks 5.0/blocks.dat

W Y V B Z

P 5 T
1

-0.5209
L KE M F

I
g -2-1-1-1-1-2 -1

=
-2

# Cluster Percentage: 62
= 0.6979, Expected =
A R N D Cc @ E G H

# Entropy
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4 -1 -2 -2
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0 -1 -4
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1
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vV

Lod ratios are multiplied by a scaling
factor of 2 and then rounded to the
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BLOSUM vs. PAM g

O BLOSUMZAR%I|EEPAM R 51 4F

Residue positions missed*

Matrix
aligned Program All positions Side chains
MSA 12 6
PAM 120 MULTALIN 31 22
PAM 160 MULTALIN 30 22
PAM 250 MULTALIN 30 22
+6/—1 MULTALIN 34 26
BLOSUM 45 MULTALIN 9 5
BLOSUM 62 MULTALIN 6 4
BLOSUM 80 MULTALIN 9 6

Bioinformatics, 2025, HUST




FHIEEX R B &R

O WBEFHEHEY EEEHEX:
[ Sander & Schneider, 1991, F¥f8{\ 14
E’Ji%lﬁ?@ﬂﬂﬂﬁr‘ KK —E LR
& (1) HIHFFEFIK<108F, TR
& (2) 10<k<80KT, IHi{E5290.15k0-562%,
& (3) k>80RF, iE{EA24.8%
J Brenner,1998,
& (1) k=~150, >25%
& (2) k=~70, >40%
& (3) 10%~20%KF, FHElE
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O e EFFILE X R B 214 ?
% R CDK LAE B B H 1 e H1) b o 465

s - ]
UmPro.t..- BLAST Align Peptidesearch IDmapping SPARQL  Toolresults EUNECHIES Scarch % @y & Help

Blast parameters

Identity BLAST 129 results found in UniProtKB
Overview Taxonomy Hit Distribution Text Output Input Parameters AP| Request
| 218 | | 100 |
- 2. Download Z. Customize columns (¥4 Resubmit
Score

20 40 60 30 100 120 140 160 180 200 220 240 260 280

Entry Name Protein Names Gene Names Organism Length

PO0546 = CDKI1_YEAST  Cyclin-dependentkinase CDC28, CDK1, Saccharomyces 298

@ Feecback

56 | | 1566 1[.] HSLS, SRMS, cerevisiae AA
o YBR160OW, (strain ATCC
E-Value YER1211 204508/
$288c) (Baker's
I yeast)
_7 T - [ P17157 PHO85 YEAST Cyclin-dependent PHOB85, 55G3, Saccharomyces 305
| _‘ ‘ ‘ © ‘ protein kinase PHOB5 YPLO31C, cerevisiae AA
[.] P7102.18A (strain ATCC
204508 /
Status 5288c) (Baker's
yeast)
Reviewed (Swiss-Prot) (129) E—
O Q03957 CTK1.YEAST  CTDkinase subunit CTK1,YKL139W  Saccharomyces 528 — 14e-65
Ponular organisms alphal..] cerevisiae AA

Bioinformatics, 2025, HUST




EEXTEER

:P21965MCK1_YEAST Protein kinase MCK1 0S=Saccharomyces cerevisi...
:P19454CSK22 YEAST Casein kinase II subunit alpha’ 0S=Saccharom. . .

:P15790CSK21 YEAST Casein kinase II subunit alpha 0S=Saccharomy. ..
:P32581IME2_YFAST Meiosis induction protein kinase IME2/SME1 0S...

:PO67825NF1_YEAST Carbon catabolite—derepressing protein kinase...
:Q12222YGK3_YEAST Glycogen synthase kinase—3 homolog YGK3 0S=5a...
:P22216RAD53 YEAST Serine/threonine—protein kinase RAD53 0S=Sac. ..
:Q01389BCK1_YEAST Serine/threonine—protein kinase BCK1/SLK1/SSP. ..
:P27636CDC15 YEAST Cell division control protein 15 05=Saccharo. ..

 SNF1_YEASTHIZR:
® Score: 111
& E-value: 7e-28
O [o)§R:
& Wit HScore?
& Wi EE-value? iZ{ERMENXN?

Bioinformatics, 2025, HUST




DNMARRE: =B

¢

O ZEAMRE: BEF
R R RFIEE R I P(M]x,y)

O FPMRE

BRI R Y -

@ P(R)=1-P(M)

O Hitk:

FH T KHIR AP (R|X,y) A

P(M)#IP(R), F%

F

P(x,y[M)P(M)

P(M |X’ y):

P(x,y|M)P(M) _

P(X,y)

P(x,y|[M)P(M)

P(X,y|R)P(R)

" PO,y [M)P(M)

P(x,y|R)P(R)

P(x,y[M)P(M)+P(x,y[R)P(R)



DR %: EBILEER(2)

% P(MIx,y)=0(S’), H,

v \
o(X) = —  Sigmoid752
1+e

Bioinformatics, 2025, HUST




T ¢

3 E(S) =~ Kmne"S = mn2-3;
anqb %(ab) =1

OR, rawsE, RIFEITEEEESFINSTH

Bioinformatics, 2025, HUST




>SP:P06782 SNF1_YEAST Carbon catabolite—derepressing protein kinase (05=Saccharomyces
cerevisiae (strain ATCC 204508 / S288c) 0X=559292

GN=5NF1 PE=1 5V=1

Length=633

Score = 111 bits (277), Expect = 7e—28
Identities = 87/296 (29%), Positives = 144/296 (49%), Gaps = 44/296 (15%)

Query 5  LANYKRLEKVGEGTYGVVYKALDLRPGQGQRVVAL-KKIRLESEDEGVPSTAIREISLLK 63
+ NY+ ++ +GEGHG V A 6Q + + KK+ +5+ 46 REIS L+
Shjct 52  IGNYQIVKTLGEGSFGKVKLAYHTTTGQKVALKIINKKVLAKSDMQG—RIEREISYLR 108

Query 64  ELKDDNIVRLYDIVHSDAHKLYLVFEFLDLDLKRYMEGIPKDQPLGADIVKKFMMQLCKG 123
L+ +I++LYD++ § ++ +V E+ +L Y+ + +D+ + +HF Q@+
Sbjct LLRHPHITKLYDVIKSK-DET IMVIEYAGNELFDYI—VQRDK-MSEQEARRFFQQIISA 164

Query TAYCHSHRILHRDLEKPQNLL INKDGNLKLGDFGLARAF—GVPLRAYTHETVTLWYRAPE 181
+ YCH H+I+HRDLKP+NLL+++ N+K+ DFGL+ G L+ + Y APE
Sbjct VEYCHRHKITVHRDLKPENLLLDEHLNVKTADFGLSNIMTDGNFLEKT——SCGSPNYAAPE 221

Query VLLGGKQYSTGVDTWSIGCI-FAEMCNRKPIFSGDSEIDQIFKIFRVLGTPNEAIWPDIV 240
V+ G VDWSGI+ +HCRP D I +FK I +
Sbjct VISGKLYAGPEVDVWSCGVILYVMLCRRLPF—DDESTPVLFK———— NISNGVY




ik, _EB

>SP:P06782 SNF1_YEAST Carbon catabolite—derepressing protein kinase 0S5=Saccharomyces
cerevisiae (strain ATCC 204508 / S288c) 0X=559292

GN=SNF1 PE=1 SV=1

Length=633

Score = 111 bits (277), Expect = 7e—28
Tdentities = 87/296 (29%), Positives = 144/296 (49%), Gaps = 44/296 (15%)

[ R=277

Bioinformatics, 2025, HUST




Lambhda
0.323 0. 142

Gapped
Lambda K
0.267 0.0410

[ A= 0.267
0- 140 O K=0.0410

Effective search space used: 590525104 j m=298

[ n=590,525,104

Database: uniprotkb swissprot

Posted date:

Dec 14, 2022 02:19 PM

Number of letters in database: 205, 548, 017

Number of sequences in database: 568, 744
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41 (3) :

~0.267 * 277 — 1n (0. 041)

S

In(2)
~73.959 — (-3.194)
0. 693

~ 111

E = 298 * 590525104 * 27"
= 0.73¢ — 23 = Te — 23
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FiRF g% &

O EEFYEEEBHEUNBNEIFEIEE
O ERXARNTH: BERRNE or ZAR[RIR?
O HER[EEF5IREE: Reciprocal Best Hits

O ZZRZEBEFRFINHAE: BLAST, FIHILLx &
BEEER, EVEE—ITMEENTheEEHE

O BHESHMIERRFES: REXBNIME

wlu
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O ZFEEFSRBubl: EAL TR, SE

e~
&
b
Ar

N '.
UmPro.t..- BLAST Align Peptidesearch ID mapping SPARQL  UniProtkB ~ RTINS Scarch & @y & Helg

[Function

Names & Taxonomy
Subcellular Location
Phenotypes & Variants

PTM/Processing

Interaction
Structure

Family & Domains
Sequence

Similar Proteins

4 P41695 - BUB1_YEAST

Protein! | Checkpoint serine/threonine-protein kinase BUB1 Amino acids | 1021
Gene! | BUB1 Protein existence' | Evidence at protein level
Status' | % UniProtKB reviewed (Swiss-Prot) Annotation score’ |

Organism’ | Saccharomyces cerevisiae (strain ATCC 204508 / $288c)
(Baker's yeast)

Entry Feature viewer Publications External links History

BLAST 4. Download + & Add Addapublication Entryfeedback

Function:

Involved in cell cycle checkpoint enforcement. The formation of a MAD1-BUB1-BUB3 complex seems to be required for the spindle checkpoint mechanism. Catalyzes the
phospharylation of BUB3 and its autophosphorylation. Associates with centromere (CEN) DNA via interaction with SKP1. The association with SKP1 is required for the

mitotic delay induced by kinetochore tension defects, but not for the arrest induced by spindle depolymerization or kinetochore assembly defects. ™ 1Pup[[qa§ip\)-i

Miscellaneous

Present with 414 molecules/cell in log phase SD medium. | LI Publicarior{!

Bioinformatics, 2025, HUST
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[
A o BLAST Align Peptidesearch ID mapping SPARQL  UniProtKB ~ VIR Scarch & iy & Hel
IFunction P41695 - BUB1_YEAST
Names & Taxonomy Protein’ | Checkpoint serine/threonine-protein kinase BUB1 Amino acids | 1021
Subcellular Location Genet | BUB1 Protein existence’ | Evidence at protein level
Phenotypes & Variants Status® | 3 UniProtKB reviewed (Swiss-Prot) Annotation score’ |
PTM/Processing Organism® | Saccharomyces cerevisiae (strain ATCC 204508 / $288c¢)
(Baker's yeast)
Interaction Entry Feature viewer Publications External links History

Structure
BLAST & Download + fir Add Addapublication Entryfeedback

Family & Domains
Text
Sequence Fur I
FASTA (canonical)
Similar Proteins Involv sment. The formation of a MAD1-§ »sp | P41695 |BUB1_TEAST Checkpoint serine/threcnine—protein kinase BIE1
phosp  FASTA (canonical & isoform) 1osphorylation. Associates with cel MNLDLG STVRGYESDEDTFPQSEGY S S SOKEQHSOLNOTEI AYEQRLLNDLEDMDDPLDL
mitoti nsion defects, but not for the arress FLDTHIWNI STSY IEVDEESGOEVLRSTHERCLIVIQDRETYRNDPEFLEIWIWNY INLFLS
JSON NNFHESENTFEYNFNEGIGTKLSLFYEEF SKLLENAGFFLEAKVLLELGAENNCRPYNEL
Misc xmL LRSLSNYEDRLEENNI VENON S VRDSRERLEGELITRTAPFFIRKEFLTSSLNTDDEENRA
e hase SD medium. HEEET WL SHVGVGE SAPNVY QDS I VVADFE SETERLNLNS SEQP SHORLENGRNEET SITADQEQ
RDF/XML SHNEVYELINTPGREPERIVFNFNLIYPENDEEFNTEE ILANIEGLYEVORRGEEHTEDY
Catz TSDENREERELDVLVERRQDLE S SOPFVVPE STRIEVFEDDDNF SQSTHHENTOVOVATT
ate Grr TSILFLEFVVDGNLAHETPVER SLT SHASRSFTVTAF SEDAINEVF SHFHNOHT STPGALL

DGDDTTTSKFNVFENF TQEFTAKNIEDL TEVEDPKQETVSQQTTSTNETNDRYERL SHSS
TRPEKADYNTPIKETTETDVVPIIQTPKEQIRTEDKKSGDNTETOTALTSTTIOSSPFLT
OPEPQAFKLLOTAEHSEKSKEHYPTIIPPFTK IKNOPPYI IENPL SNNLRAKFLSET SPP
LFQYNTFYNTHOELEN SSLLKK THRVSRNENKNPTVDFEKTGDL T CIRGELGEGGTATVY
LAESSOGHLRALKVEKPASYREYY INSOVEFRLRKSTILEST INASAL HL FLDESYLVLN
TASOGTYLDLINLOREKAIDGNG INDEYLCHF I TVELMEVLEK THEVGI THGDLEPDNCH
TRLEKPGEPLGAHYNRNGEDGRENKG T TLIDFGRSFONTLLPPG TEFE SHWK ADOGDCE
NRAGKPRSYEADYYGLAGVIHSNLFGEF IETIOLONGRCKLENPFERTWEKEINGVIFDL
Bioinformatics, |LLNS60ASNQALPNTERIVEIRNL IESHLEQHAFNHL RNVILSIEEEL SHFQYKGKPSRR
F
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BLAST

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4 HUMAN or UP10000000001).

Q

OR
Enter one or more sequences (20 max). You may also load from a text file.

>sp|P41695|BUBL1_YEAST Checkpoint serine/threonine-protein kinase BUBL OS=Saccharomyces cerevisiae (strain ATCC 284588 / S288c) 0X=559292
MNLDLGSTVRGYESDKDTFPQSKGVSSSQKEQHSQLNQTKIAYEQRLLNDLEDMDDPLDL

FLDYMIWISTSYIEVDSESGQEVLRSTMERCLIYIQDMETYRNDPRFLKIWIWYINLFLS

NNFHESENTFKYMFNKGIGTKLSLFYEEFSKLLENAQFFLEAKVLLELGAENNCRPYNRL

LRSLSNYEDRLREMNIVENQNSVPDSRERLKGRLIYRTAPFFIRKFLTSSLMTDDKENRA

NLNSNVGVGKSAPNVYQDSIVVADFKSETERLNLNSSKQPSNQRLKNGNKKTSIYADQKQ

SNNPVYKLINTPGRKPERIVFNFNLIYPENDEEFNTEEILAMIKGLYKVQRRGKKHTEDY

TSDKNRKKRKLDVLVERRQDLPSSQPPVVPKSTRIEVFKDDDNPSQSTHHKNTQVQVQTT -

Your input contains 1 sequence

Target database Restrict by taxonomy

UniProtKB Swiss-Prot v Q [Saccharomyces cerevisiae [4932] x ]

B

Name vonr Bl AST inh

Bioinformatics, 2025, HUST
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BLAST Align Peptidesearch ID mapping SPARQL Tool results ~ Advanced B@ Search & @y & Help

Blast parameters

Identity BLAST 193 results found in UniProtKB
L Overview Taxonomy Hit Distribution Text Output Input Parameters API Request
- — &, Download # Customize columns (5 Resubmit

Score

Entry Name Protein Names Gene Names Organism Length 100 200 00 400 5% 800 700 800 A

— — [0 P41695 BUB1_YEAST Checkpoint BUB1, YGR188C, Saccharomyces 1,021 ’é
‘ 60 ‘ | 5323 ‘ serine/threonine- G7542 cerevisiae AA ﬁ
T T protein kinase BUB1[...] (strain ATCC 2
E-Value 204508/ -
5288c) (Baker's
l yeast)
N T [ P47074 MAD3_YEAST  Spindle assembly MAD3, YJLO13C, Saccharomyces 515 — — EE
‘ ! ‘ ‘ ’ ‘ checkpoint component J1341 cerevisiae AA
B o MAD3L..] (strain ATCC
204508/
Status $288c) (Baker's
yeast)

GN=MAD3 PE=1 SV-1
Length=515

Score = 195 bits (495), Expect = 6e—54
Identities = 124/354 (35%), Positives = 196/354 (55%), Gaps = 33/354 (9%)

Query 3i QLNQTKTAYEQRLLNDLEDMDDPLDLFLDYMIWISTSYIEVDSESGQEVLRSTMERCLIY 94
++NQ K ++EQRL+++L + DP+ L+L+Y+ W+ +Y + S Q + + +ERCL +
Shjet 55  EINQVKSSFEQRLIDELPALSDPITLYLEYTKWLNNAYPQ-GGNSKQSGMLTLLERCLSH 113




Reciprocal Best Hits

B Z[EiEF%): Reciprocal Best Hits

Bioinformatics, 2025, HUST
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BLAST

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4 HUMAN or UPI0O000000001).
Q

OR

Enter one or more sequences (20 max). You may also load from a text file.

>sp|P41695|BUB1_YEAST Checkpoint serine/threonine-protein kinase BUB1 0S=Saccharomyces cerevisiae (strain ATCC 204588 / S288c) 0X=559292
MNLDLGSTVRGYESDKDTFPQSKGVSSSQKEQHSQLNQTKIAYEQRLLNDLEDMDDPLDL

FLDYMIWISTSYIEVDSESGQEVLRSTMERCLIYIQDMETYRNDPRFLKIWIWYINLFLS

NNFHESENTFKYMFNKGIGTKLSLFYEEFSKLLENAQFFLEAKVLLELGAENNCRPYNRL

LRSLSNYEDRLREMNIVENQNSVPDSRERLKGRLIYRTAPFFIRKFLTSSLMTDDKENRA

NLNSNVGVGKSAPNVYQDSIVVADFKSETERLNLNSSKQPSNQRLKNGNKKTSIYADQKQ

SNNPVYKLINTPGRKPERIVFNFNLIYPENDEEFNTEEILAMIKGLYKVQRRGKKHTEDY

TSDKNRKKRKLDVLVERRQDLPSSQPPVVPKSTRIEVFKDDDNPSQSTHHKNTQVQVQTT -

S r i

Your input contains 1 sequence

Target database Restrict by taxonomy

UniProtKB Swiss-Prot v Q [Homo sapiens [9606] x|

£5 | Run BLAST
Name vour Bl AST ioh

Bioinformatics, 2025, HUST




s e
Umpfo.t..' BLAST Align Peptidesearch ID mapping SPARQL  Toolresults »

Blast parameters

Identity BLAST 250 results found in UniProtKB
Overview Taxonomy Hit Distribution Text Output Input Parameters APIRequest
B E— 2. Download £ Customize columns (5 Resubmit
Score
I Entry Name Protein Names
- — [ 043683 % BUB1_HUMAN Mitotic checkpoint BUB1,BUB1L Homo ﬁ
67 | | 427 \ serine/threonine- sapiens §
— — protein kinase BUB1 (Human) &
[..] =
[ 060566 BUB1B_HUMAN  Mitotic checkpoint BUB1B, Homo 1,050 — S +1
serine/threonine- BUBR1, sapiens AA E
| - ‘ protein kinase BUB1 MAD3L,S5K1  (Human)
£
betal...|
[ 095835 LATS1_HUMAN Serine/threonine- LATS1, Homo 1,130
Status protein kinase WARTS sapiens AA
LATS1]... (Human)
Reviewed (Swiss-Prot) (250) [-]
O QbA1A2 PDPK2 HUMAN  Putative 3- PDPK2P, Homo 396 B, (177) (337
Popular organisms phosphoinositide- PDPK2 sapiens  AA
dependent protein Human
Human (250) ) BE p ( )
kinase 2[...]

Bioinformatics, 2025, HUST
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BLAST

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4 HUMAN or UPI0000000001).

OR

Enter one or more sequences (20 max). You may also load from a text file.

Q

>sp| 043683 |BUB1_HUMAN Mitotic checkpoint serine/threonine-protein kinase BUB1l 0S=Homo sapiens OX=9666 GN=BUB1 PE=1 SV=1

MDTPENVLQMLEAHMQSYKGNDPLGEWERYIQWVEENFPENKEYLITLLEHLMKEF LDKK
KYHNDPRFISYCLKFAEYNSDLHQF FEFLYNHGIGTLSSPLYIAWAGHLEAQGELQHASA
VLQRGIQNQAEPREFLQQQYRLFQTRLTETHLPAQARTSEPLHNVQVLNQMITSKSNPGN
NMACISKNQGSELSGVISSACDKESNMERRVITISKSEYSVHSSLASKVDVEQUVMYCKE
KLIRGESEFSFEELRAQKYNQRRKHEQWVNEDRHYMKRKEANAFEEQL LKQKMDELHKKL
HQVVETSHEDLPASQERSEVNPARMGPSVGSQQELRAPCLPVTYQQTPVNMEKNPREAPP
VVPPLANATISAALVSPATSQSIAPPVPLKAQTVTDSMFAVASKDAGCVNKS THEFKPQSG
AFTKFGCFTHKVANTSSFHTTPNTSI GMVOATPSKVOPSPTVHTKFAI GEFTMNMEOAPTI

Your input contains 1 sequence

Target database Restrict by taxonomy

UniProtKB Swiss-Prot v

Bioinformatics, 2025, HUST
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Unlpro.t..‘ BLAST Align Peptidesearch ID mapping SPARQL  Toolresults ~ Advanced | List

Blast parameters

Identity BLAST 114 results found in UniProtKB
L Overview Taxonomy Hit Distribution Text Output Input Parameters AP| Request
| 177 l | 524 |
- - 2. Download £ Customize columns (% Resubmit
Score
I_ Protein Names Organism
— — [0 P41695 BUB1_YEAST  Checkpoint BUB1, YGR188C, Saccharomyces
‘ 60 | ‘ 427 | serine/threonine- G7542 cerevisiae
— E— protein kinase BUB1 (strain ATCC
E-Value [...] 204508 /
$288c) (Baker's
I yeast)
-—
N o [ P47074 MAD3 YEAST  Spindle assembly MAD3, YJL013C, Saccharomyces 515 =
‘ e 7E ‘ ‘_| checkpoint 11341 cerevisiae AA
component MAD3 (strain ATCC
[.] 204508/
Status $288c) (Baker's
yeast)
Drvsimarnd (Cuaricr Dead) (14 A)
>SP:P41695 BUB1 YEAST Checkpoint serine/threonine—protein kinase BUB1 0S=Saccharomyces
cerevisiae (strain ATCC 204508 / S288c) 0X=559292
GN=BUB1 PE=1 SV=2
Length=1021
Score = 169 bits
Identities = 115/
Query 734  PNFIVGNPWDDKLIFKLLSGLSKPVSSYPNTF—EWQCKLPAT
P I+ NP +L KLS +5 P+ Y NIF + K+ ++
\

Sbjct 637  PPVIIENPLSNNLRAKFLSEISPPLFQY-NTFYNYNQELKMSSLLKKTHRVSRNENKNPI 695

Search & Wy & Help

@ Feedoack
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