[ lporpammeil
MHOMeCTBEHHOrO
BblPaBHMBAHWA

Ha maTtepuane nocnenosate/ibHOCTEN FOMOJIOTMYHbIX BeNKoB.

MSA — Multiple Sequence Alignment
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1. +Tomonorusa

2. +4ero xotum ot MSA
* PeKOHCTpYKUMIO 3BONOLMA
* PeKOHCTPYKUMIO CXOACTBA X04a nNoamnenTuaHbIx uenen 3D cTpyKTyp
* WHorga asontoumna = 3D

3. AIrOpUTMbl U NPOrpammbl

* [lporpeccnBHOE BblpaBHMBaAHME
* AtepaTnsBHoOE
* PerpeccuBHoe

4. CpaBHeHME BblpaBHMBAHUIN TEX e NocaeaoBaTe/IbHOCTEN

5. Bepudukauma MSA.

* 3D coBmelleHue
e Basbl aaHHbIX (MSA benmarks)

6. MpoeKT 6/104HOrO0 MSA



1. Tomonorma benkos?

DNA_methylase (PF00145) S ik o =

isation

ydel

uctures

310 architectures 20330 sequences 0 interactions 5673 species

Below is a listing of the unique domain organisations or architectures in which this domain is found. More...

There are 9877 sequences with the following architecture: DNA_methylase
WE8T222 PEPAC [Peptoclostridium acidaminophilum DSM 3953] Cytosine-specific methyltransferase {EC0O:0000256|RuleBase:RU000417} (367 residues

Show all sequences with this architecture.

There are 2373 sequences with the following architecture: DNA_methylase x 2
ADAZ269TIK7 9MOLU [Mycoplasma agassizii] Cytosine-specific methyltransferase {EC0:0000256|RuleBase:RU000417} (664 residues)

Show all sequences with this architecture.

There are 1510 sequences with the following architecture: PWWP, ADD_DNMT3, DNA_methylase
W50QA98 SHEEP [Ovis aries (Sheep)] DNA (cytosine-5-)-methyltransferase {ECO:0000256|ARBA: ARBAOO0119757} (948 residues)
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Show all sequences with this architecture.

There are 506 sequences with the following architecture: BAH, Chromo, DNA_methylase
ADA2G5D446 AQUCA [Aquilegia coerulea (Rocky mountain columbine)] Uncharacterized protein {EC0O:0000313|EMBL:PIA382635.1} (854 residues)

. BAH (s’ DNAumethylase

Show all sequences with this architecture.

There are 414 sequences with the following architecture: DMAP_binding, DNMT1-RFD, zf-CXXC, BAH x 2, DNA_methylase
W5Q1C4 SHEEP [Ovis aries (Sheep)] DNA (cytosine-5)-methyltransferase {ECO:0000256|PIRNR:PIRNR037404} (1612 residues)

l

7 - —— 4 — BAH. BAH s DN As methylace sy



fomosiorma benkos:

* C 0OANHaKOBOWN JOMEHHOMN APXUTEKTYPOU
e lomeHOB U3 OQHOro CEMENCTBA U3 pa3Hbix benKos

DNA_methylase (PF00145) e . q <=20330 =

310 architectures 673 species

B Dorin organisation |

lisation
Below is a listing of the unique domain organisations or architectures in which this domain is found. More...
There are 9877 sequences with the following architecture: DNA_methylase
W8T222 PEPAC [Peptoclostridium acidaminophilum DSM 3953] Cytosine-specific methyltransferase {ECO:0000256|RuleBase:RU000417} (367 residues)
|
£ DNAumethylase s <= 9877
sdel Show all sequences with this architecture.

There are 2373 sequences with the following architecture: DNA_methylase x 2
AQAZ69TIK7 9MOLU [Mycoplasma agassizii] Cytosine-specific methyltransferase {EC0:0000256|RuleBase:RU000417} (664 residues)

| —

uctures (s DN Aumethylase s S DN Asmethylase <= 2 3 2 7
Show all sequences with this architecture.

There are 1510 sequences with the following architecture: PWWP, ADD_DNMT3, DNA_methylase

i W5QA98 SHEEP [Ovis aries (Sheep)] DNA (cytosine-5-)-methyltransferase {EC0:0000256|ARBA:ARBA00011975} (948 residues)
- - —
= — — A— <_ 15 10

Show all sequences with this architecture.

There are 506 sequences with the following architecture: BAH, Chromo, DNA_methylase
AQA2G5D446 AQUCA [Aquilegia coerulea (Rocky mountain columbine)] Uncharacterized protein {EC0O:0000313|EMBL:PIA38263.17} (854 residu

| .
BAH hi,DNA:mel:h_vllse k <_ 506
Show all sequences with this architecture.
There are 414 sequences with the following architecture: DMAP_binding, DNMT1-RFD, zf-CXXC, BAH x 2, DNA_meth
W5Q1C4 SHEEP [Ovis aries (Sheep)] DNA (cytosine-5)-methyltransferase {EC0O:0000256|PIRMNR:PIRNR037404} (1612 residues)

; BAH BAH _lD_—\' Asmethylase musnn < = 4 1 4




2. Yero xotnm B pe3yabTate MSA
FOMOJTIOTMYHbBIX IOMEHOB BenKka’?

e CemencTBO IOMEHOB — eAMHUL,A JIOKaAbHOM 3BONOLUM
6enkos (NoKanbHaA = TOYeYHble 3aMeHbl, Aeneumm un
BCTaBKU; No 60/ibLLEer YacTN KOPOTKUe)

* B 3Bontounm peaKo, Ho HbIBaOT TaKKe KPYynHble
nepecTponku (cnnuaHus n pasgenenma 6enkos,
AyNAnKaummn, pekombumnHaumm, KpynHbie geneumu,
BCTAaBKU; MHOTO NPUMEPOB LUKANYECKUX
nepecTaHOBOK)

1. Xotm oT MISA peKOHCTpYKLUUIO 3BONOLUU AOMEHOB
CeMeMncTBa OT 0OLWEero npeaka: B KOJIOHKE BbiPaBHMBAHUA
MOTOMKM OAHOrO a.K.0. 0bLwero npeaka



Hero xotmm B pesyabtate MSA
FOMOJTIOTMYHbBIX IOMEHOB BenKka’?

* 3D cTpyKTYypa 6enKoB KOHCcepBaTUBHEE UX
nocnenoBaTe/IbHOCTH.

2. Xotum ot MISA ytobbI C-alpha atombi a.K.0. U3
OAHOWN KOJIOHKU npun coBmelleHmnn 3D CTpYKTyp 3TUX
6e/1KoB 0OKa3aanCb B O4HOMMOIOKEHUM



*

MsepCSP5_ : NNSFIVLCLFAIVAIAVARPD :
MbraCSEA6 : =—=-=-=-========-=m———e- vuz :

KYTD YD NLD IL N RLIV Y o GKC P GKELK B

100 120

80
MsepCSP5_ : LEQ KAGR KNLYS QELRKLKQ----~- : 127
MbraCSEA6 : IEN ENQE TGNWR FARAAGIVIPBE : 112

E CRCT Q G V BLI E WEL AKYDP

Younas et al., A chemosensory protein MsepCSP5 involved in chemoreception
of oriental armyworm Mythimna separata. Int J Biol Sci. 2018




2.3 XOoTuM B pe3yabTate MSA
FOMOJIOTUYHbBIX IOMEHOB DekKa:

1. - PEKOHCTPYKLMIO 3BO/IIOLUN JOMEHOB CEMENCTBA OT 0bLlero
npeaKa: B KOJIOHKE BbipaBHMBAHMA MOTOMKW OAHOTO a.K.o.
obuiero npeaka

HE MPOBEPAEMO!

2. - 4Tt0bbI C-alpha aTombl a.K.0. N3 OAHOM KOJIOHKK NpWU
coBmelleHnmn 3D CTPYKTYyp 3TUX 6eNKOB 0OKa3a/IuCb B O4HOM

NONOKEHU
[MPOBEPAEMO:

a. MoakonuTb AeHbrKaT Ha PCA Bcex 6e1KoB BbipaBHMBAHUA
b. MpoBeputb Ha 6enkKax c ussectHou 3D

c. MpeacKasaTtb 3D cTPYKTypbl Bcex 6€/1KOB U CPaBHUTbL UX.

BE1A: ocHOBOM NpeAcKa3aHUA CAYKUT CXOACTBO GparmMeHTOB
nocnenoBaTenbHOCTM ¢ dparmeHTamm 6enkos ¢ n3sectHom 3D



XOTUM B pe3ynbTate MSA
FOMONOMMNYHbIX AOMEHOB beka

XoTteTb He BpeaHO!

BepHO /11, YTO 3BONIIOLMA = COXPAHEHUE XOaa
noaunentnaHon uenu B 3D?

OTtyactn, ga. YbexkaaoT npumepbl COBMeELLLaeMbIX
CTPYKTYpP €O c/1iabbiM CXOACTBOM NOCne0BaTEeNbHOCTEMN.

OT14yacty HeT. Cm. HUXKe.



Chatzou et al., Multiple sequence alignment
modeling: methods and applications, 2016

If the alignment is meant to be a structural model,

aligned residues should have comparable positions in their respective
2D or 3D structures. If the alignment is functional, as

may happen when analyzing genomic data, aligned positions

are expected to support similar functions. Even though it is reasonable
to expect a significant overlap between these criteria,

It must be stressed that the complexity of evolutionary forces is such that
their full agreement cannot be taken for granted.

For instance, two structures may be similar as a consequence of
convergent evolution but non-homologous from an evolutionary
point of view.

Hanpumep, CpaBHUTENbHO AJIMHHbIE BCTaBKM B OAHOM U TOM XKe
MeCTe CTPYKTYPbl MOTY NPON3ONUTN HE3ABUCUMO U HE ObITb
rOMOIOTMYHbIMUN. BO3HMKAOT NOTOMY, YTO BCTaBKM B 3TOM MecCTe
He HapyLatoT CTPYKTYPY U PyHKUUIO benKa



[TPUMEP

Younas A et al., A chemosensory protein MsepCSP5 involved in chemoreception of oriental armyworm Mythimna
separata. Int J Biol Sci. 2018

Mythimna separata is one of the most serious pests affecting
the quality andquantity of crop yield [25, 26]

The binding sites of MsepCSP5 to candidate volatiles were well
predicted by three-dimensional structure modeling and
molecular docking experiments.

Pursuing further, biological activities of M. separata to highl
bound compounds elicited strong behavioral responses, such as
alcoholic compounds displayed strong attractiveness whereas
terpenes showed repellency to M. separata



Multiple Sequence Alignment of CsCP against Plant CPs

SURE/1-222 1--4A GATGAI ART

1547T/1-228 1-TV STIVAV NQ == Conserved
16QD/1-221 1 DDL STVAAV N Qv

1IWD1-215 1--L SAVAAVESINKIER

1POP/1-212 1--1 SAVVTI IKQER e Catalytic

== Active site

-7 45 46 T7 B 56 ] BT768T7 8 44 4 75 686 8

3USES1-222 STDT- AAAAAA
1547/1-225 58 DTDQNQ
16Q0/1-221 59 TT- ANH
1IWDy1-215 57 DT- ASH
1POR/1-212 57 DR - RS

FQFIVNN NSEET RGODGIENST- VNAPVVSIDS YEN 114
FQYIITN TQQN SAVQGSEKP- - YRLEVVSINGFQR 111
LQLVAQ YRNT

FEWVITN ASDAN TGVDGT LN- -KPITAARIDGYTN 111
FEFIKQR TTEAN EAYDGT VSEEKENAFPAVSIDGHEN 115

EGVQRYERSREKGPYAAKTDGVRQ 112

onservation

-- 3U8E (Crocus sativus)

87-473+94% 3652 "'8779495°3 2664 5+5744 541-0452885688467

-- 1S4V (Ricinus communis)
SUSE/1-222 112 MP- NSSSALLDAV IYTSSTS TGPEIFAGSSES AT e HIVL I VE 168 -- 1CQD (Zingiber officinale)
1547/1-228 116 MPENDENALLKAV IDAGGSD SE-GVETIE- SEG- - - TE|y] [*VAING 168
109D/1-221 115 MPSHNEQSLQKAV AAGRD IETG-SEN- - - IS/ 00 L TVE 167 == 1IWD (Ervatamin B)
1IWDy1-215 112 MTRENNESALQSAV VEAAGAP SS.BIETE- PlEG- - - Tal)l [*vvIWE 164 -- 1POP (Carica papaya)
1POF/1-212 113 MQPYNQGALL YSI LQAAGKD RG-GIEVIE- PEG- - - NK\jv LVAAME 165

TO57668 738 5 6B578845 5 64. ]

---5358 7957

S707

ATpaT csFBTES 1S - 222
AM JAS¥PI1KKSSN 223
TRIJASKBVEKCTN 221
AQPS¥PTHA - - -
LYT-SFEBVEN - - -

SUSE/1-222 169
1547/1-228 169
10QD/1-231 168
1IWDy1-215 165
1POF/1-212 166 H&- - - - - PNYILIK

ADYWI VK TE 1D LIRENTNRFPD
TEYWTVE FE EK EMERGI SDKE
-KDFWIVE ES RAERNIENFD
-KNYWIVER Q NQ ERNVASSA

T EN RIKEGTGNS

12



Conserved Structure of CsCP
Superimposition with Plant CPs

Alpha CRMSD =0.91

a, helix

insertion == 3US8E (Crocus

sativus)

== 1S4V (Ricinus
communis)

== 1POP (Carica
papaya)

\~~- —’I
\Bigger loop

insertion

4/25/2023 13



Overall Topology of CsCP

4/25/2023

== |nactive Form

== Active Form

Catalytic Triad:
C25, H162, and N183
(Active Site Cleft)

Inactive Form:
C25 bridged with C22

Active Form:
C22 bridged with C64
C25 is free

14



KEY Findings .... Identification of S, Pocket Residues of
CSCP

‘ D61

Cathepsin K-E64 Actinidin-E64

== Others

V160

Y67 N131

e Al134
A68
w213

4/25/2023 15

L160




3. AnropuTmbl U nporpammsel MSA

* MNporpeccmBHoe BblpaBHMBaHUe (ClustalW)

* UTtepakTnBHoe BbipaBHMBaHMe (MUSCLE, PRALINE,
IterAlign)

* MeToabl, OCHOBaHHbIE HA COrNMAacCOBaHHOCTU
(MAFFT, ProbCons)

* MeToabl, NCNONb3YIOLLIME CTPYKTYPHbIE AaHHbIE



Nepapxmiecknin aIrOPUTM BbiPaBHMBaAHUSA
MHOIMX NOC/e40BaTENbHOCTEM

 OCHOBHaA naesn: sbipasHUBAHUE 08YX
8bIPABHUBAHUU C NOMOLLbIO AMHAMUYECKOTO
nporpamMmmmpoBaHmUA

* JTanbl aArOPUTMa
* [locTpoeHmMe HanpaBaAKOLWEro AepeBa
* NTepauma BbipaBHUBAHWNA BbIpaBHUBAHUMN
* “PadunHnpoBanHme” (refinement) BbipaBHMBAHUSA

* Pesynbrat — [JIOBAJIbHOE mHOXecTBeHHOE
BblpaBHMBaHMe



[TocTpoeHmne HanpaBAsAoLWero Aepesa

* 1na BCEX IMAP nocnhepnoBaTenbHOCTEN CTPOUTCA NAapHOE
BblpaBHMBaHMUe.

* Bec napHoOro BbipaBHMBAHWNA NMeEPECHYNTbIBAETCA B PACCTOAHME
MeXK Ay nocneaoBaTe/IbHOCTAMMU:
* yem bosiblUEe BEC, TEM MEHbLLE PACCTOAHMNE;
* paccToAHMe meXay coBnaaatowmmm nocsiegoBaTeIbHOCTAMM
pasHo O.
* [lonyyaeTca maTpuua PacCTOAHUN MexXay nociea-mu
e ECTb anroputmol, NpeBpallarolme MmaTpumLy NONapHbIX PacCTOAHNM
B lepeso.

* PaccToaHMA mexxay IMCTbSMM NO AepeBy OTPaXKakoT CXOACTBO
nocnenoBaTes/ibHOCTEMN



KHWIa
Multiple Sequence Alignment
Methods and Protocols

Edited by Kazutaka Katoh

Research Institute for Microbial Disease, Osaka
University, Osaka, Japan

https://link.springer.com/protocol/10.1007/978-1-
0716-1036-7 17

Free



https://link.springer.com/protocol/10.1007/978-1-0716-1036-7_17

ANTOpPUTMbI N Nporpammbl MSA

Progressive Method
A reasonable and widely used heuristic is the progressive method

[2-4].

In this strategy, a tentative tree, called a “guide tree,” is built based
on an all-to-all approximate comparison. Then, the sequences are
aligned from the leaves to the root on the tree, in a group-to-group
manner.

When the calculation reaches the root, the full MSA is obtained.

Many MSA programs use the progressive method as a part of the
calculation. Among them, PRANK (Chapter 2) has a notable point
that it rigorously considers insertions and deletions on the guide
tree.



ANTOpPUTMbI N Nporpammbl MSA

Iterative Refinement

The progressive method has a well-known problem that errors can occur
in early steps (i.e., close to a leaf) of the guide tree, and those errors
remain in the final step (the root of the guide tree).

One effective solution is to correct this type of mistake is

iterative refinement [5—7]. The procedure is:

(i) construct an initial MSA;

(ii) divide the MSA into two groups; (iii) re-align the two groups;
repeat (ii) and (iii). This technique is used in Prrn5 (Chapter 5), Clustal
Omega (Chapter 1), MAFFT (Chapter 11), and MSAProbs

(Chapter 3).



ANTOpPUTMbI N Nporpammbl MSA

Consistency

Another important idea to overcome the limitations of the progressive
method is consistency [8, 9]. In the tree-based consistency
transformation technique, proposed first in Notredame et al. [10], when
aligning two sequences (A and B), other sequences (e.g., C)

in the dataset are also used.

That is, in addition to direct alignment between A and B, an

alternative alignment between A and B is synthesized by using
alignments AC and BC.

Alignment AB is recalculated by considering such alternative alignments
and used in the progressive alignment step. As a result, alignment errors
in early steps are efficiently suppressed.

This method was further elaborated to use probabilistic pairwise
alignments by a pair hidden Markov model in ProbCons [11]. MSAprobs
(Chapter 3) represents this type of MSA method and gives highly accurate
MSA:s.



[lonynapHble Nporpammebl

MAFFT

Clustal Omega
ClustulW
Muscle

Al S

Probcons



4. CpaBHeHME ABYX BbIPAaBHMBAHUIA
Tex e nocaen0BaTe/IbHOCTEN

bbb



Kakne BblpaBHMBAHMA TEX Ke NOocae0BaTE/IbHOCTEN
COBMaaatoT?

12345678910111213 1234567891011 12

Seql MKFRFSSHYA-S Seqgl MKF-RSSHYAS
Seq”Z2 MKYRRS-HYA-S SeqZ2 MKYRR[S-HYAS
Seqgq3 MEFRRRSHYA-R Segq3 MEFRRRSHYAR

1234567 8 910111213 12345 67 8 9101112

Seqgl MKFR-SSHYA-S Segl —-MKFR-SSHYAS
Seqg2 MKYR-RSHYA-S Seq2 —-MKYR-RSHYAS
Seg3 MEFRRRSHYA-R Seq3 —MEFRRRSHYAR

KonoHka i BblpaBHMBaHUA X COBNaga€eT C KOSIOHKOW | BblpaBHMBaAHUA Y eCcnu B
HUX — T€ XXe CaMble OCTaTKU; Te Xe CaMble 3Ha4YUT — C TEMU XXe HOMepaMn, a He
C Temu xe byksamu!



[TPUMEP

BbipaBHnBaHue PF00145-seed ns PFAM
MpopexéHHoe Ao 8 nocn-n c nomouwbto EDIT => remove redundancy

1

10 | 20 | 30 | 40 | 50 | 60
MTS3_STAAU IIVV.LFAGVGGFRLGLEN-KN -------- G| FDIFWAN PSRKIQHAFDCY¥ SKRFKN- ~
MTG1_AVIPA IMGLSLF.SAGIGEIF LSRVG- - - -------- DI | VAN QK 1 ¥PN -
MTD1_DESNO  MN|I IDLFAGCGGF SHGFKMAG - - - - - - - - - - - YNSILA | SFNNPN -
MTC2_ HERAUY  FRIFIDLFAGIGGFRLGLEAVG- - - - - - - - - - - e CVGIA RQNWN- - -
MTC1_HERAU  LKIF IDLFAG|GGMRLGFEQAMHEL - - - - - Gl ETACVLSS AQTTYAMNFH - -
MTBS_BPSPR  LRIVMSLFSGIGAFEAALRNIG- - ------- VEBYELVGF S AVKSFCAIHNVD
M1H5S85 9PHYC FRITLELFAGIAGISHGLRGIS------------ TPVAFVEINED- - - - - AQKFLKTKFES- -
DIMYV6_CELCE MSFVDLFAGIGGFHAALAATG- - - - - - - - - - - GVCEXYAVEIDRE- - - - - AAAVY ERNWN - -
< Cut & Paste Input - Clustal = =) S|

File Edit Select View Annotations Format Colour Calculate Web Service

10 20 30 40 50 60
| | | 1 | | | 1 | 1 |
MTS3 STAAU !.VV.LFAGVGGFRLGLENTKNGlFDlTWANQWEPlRKI -QHAFDC SKRFKN--Gl.SNK"

MTGT_AVIPA IMGLSLF.SAGIGEIFLS --------- RVMGIDI IVANEL | KKRADL QKI.PN--HKMVIG
MTD1 _DESNO MNII IDLFAGCGGF SHGFK- - - - - - - - - I"JIAGYN.I LAIEK LWA.Q SFNNPN - —VSVI.E
MTC2 HERAU FRFIDLFAG|IGGFRLGLE- - ------- AVGGICVGIA | DQQA I KV RQNWPTDRSE.N LG
MTC1 HERAU LEF IDLFAGIGGMRLGFE- - -QAMHELGIETACVLSSEIBKHAQTEYAMNEF - - - - HEQSQG
MTBS_BPSPR L VMSLF.GIGAF EAALR------- NIGVGYELVGFSEIBKYAVK FCAI.NVD-EQLNFG
M1H5SS 9PHYC F L LFAGIAGIS.GLR ————————— GISTP-MAFV INEDAQKFLKTKFS-—-DA.VFN
DIMYVE6_CELCE N SEFVRDLFAGIGGFHAALA--------- AlGGVC ElAV IlR EAAAV.ERNW- - --NKPALG .,
L -3

BbipaBHuBaHuMe ¢ nomouwbito MAFFT Tex ke 8 nocn-u
CoBnaaeHue BblpaBHMBAHMM B no3numax 1 — 18. bonblue HeT (B NOKa3aHHOM YacTK)



[lpogonKeHme

MTS3_STAAU
MTG1T_AVIPA
MTDT DESNO
MTC2 HERAU
MTC1T_HERAU
MTBS_BPFSPR
M1H585 9PHYC
DIMYVE_CELCE

<

-GI1HsSNK
-HKMV | G
-VSMITE
- -PTDRS
- - EQSQG
D--EQLNFG
- -DASVFN
- - -KPALG

70

80

90

IAQVSDE-- --EMAN--TEA
| RDQR I FNKVLNIALTN-QV
TLDPG--DLKI.VSD--V
NLGDIT-TLQQLPA- - - -

|FalQ------ DFP--S--F
VEKIDKK----KLP--E--F
VTKFTKS----DFPED- - - I

DDAND - EGVTLRGYDGP |

MIVGGFPCQD
FLIASPPC
Gl IGGPPC
LVVGGVPC
FLLAGFPC
LLVYGGSPC

M I

VL%

GGFPCQPF

100

AGFPCTGF

MTS3 _STAAU
MTGT_AVIPA
MTD1 _DESNO
MTC2_HERAU
MTCT_HERAU
MTBS BPSPR
MTH585 9PHYC
DIMYV6_CELCE

. 02
N--GIHSNK
N--HKMVIG
N--VSVITE
TDRSEHNLG
- - -HEQSQG
VD-EQLNFG
- - -DASVEN
- --NKPALG

fz

HZ

IAQVS--DEEMAN.EA----
IRDQRIFNKVLNIAL.N Qv
TLDPGDLKI SVSDV - - -
| TLQ------ QLPAH- - -
ITQlQ------ DEPSF - - -
V8KID----KKKLPEF - - -

VTKFT----KSDFPED- - -
| TDDA-NDEGVTLRGYDGP |

M| VGGFPC

qz IUZ

VARSLNGE
FLIASPPC - -GKN
Gl IGGPPC - -@GNR
LVVGGVPC - -GKN
FLLAGFPC - -BKQ
LLVGGSPC - -GHR
MIIAGFPCTGF - -GSR
VLTGGFPCQPF - -BAQ




Take home message

To compare alignhments A and B
1. Sort sequences by ID in both alignments.

2. Ecnun B aByx 6/10Kax 6e3 ranos 13 pa3HbIX
BblpaBHMBAHUU eCTb XOTA O6bl 04HA OAMHAKOBO
BbIPOBHEHHAA NO3ULUNA, TO BNIOKN BbIPOBHEHDI
OAMHAKOBO

3. Ecan KonoHKa 6yKB B BblpaBHMBAHUU A OTINYaETCH
XO0TA Obl 0AHON BYKBOW OT KOJIOHKU OYKB B
BbIpaBHUBAHUM B, TO OHU BbIPOBHEHbI HE
ONHAKOBO.



Cneacrtsue

* J1Ba BbipaBHMBaHNA A U B Tex Ke
nocnenoBaTe/IbHOCTEN COBMAAAtOT €CN B KaXKA0MU
KonoHke i (i=1, 2, ..., N)

BblpaBHMUBAHUU A 1 B cTOAT Te *Ke camble ByKBbI.
ByKBbl HE B CMbIC/1€ a.K.0., @ B CMbIC/1€ HOMEPA
ObyKBbl B nocaenoBaTenbHoCcTH (puc. 1.)

* Pasnnume BbipaBHMBaHUN A n B onpeaenaetca

YNC/IOM KONOHOK, A9 KOTOPbIX 3TO He TaK N UX
pPacno/sioXeHnem



ANrOPUTM CPaBHEHMA ABYX BblPAaBHMBAHWMN
AwnB
TexX e N Noc/1ea0BaTe/IbHOCTEN

1. CoptTnpoBKa nocnegosatenbHocten no ID B 06enx BbipaBHMBAHUAX

2. ins BblpaBHUBaHMA A WMdpPYyEM KaxKayr KONOHKY i BekTopom A(i)
(i; AG) ), A(Q) = (S, S50 s S1)
N = 4nCa0 NocnenoBaTebHOCTEN
S, 3aBWCUT OT TOTO, CTOMT /1N B KOJIOHKe i B nocnegoBaTtesibHOCTH s, BykBa nau ran (-);
ecnun Bbyksa, TO S, = HOMep 3TOM ByKBbl B NOC/1IE40BATENBHOCTU S, ;

eC/I1 13N, TO MMHYC HOMep nocnegHen 6yKBbl MPOYTEHHOM B NOC/NeA0BaTENIbHOCTHU S,
3. AHanornyHo onpegensiem (j, B(j))

Mo3numa i BbipaBHMBaHWA A OAMHAKOBO BbIPOBHEHA C NO3MLMEN j BbipaBHUBAHUA B ecnm A(i) = B(j)

i MOXeT BbITb PaBHO j, MOXeT BbITb He PaBHO
4. BblumMcnsaem Cnmcok o4MHaKoBO BbIPOBHEHHbIX Mo3unumn (i,j).
MpoueHT AAUHbI 3TOrO CMUCKa OT AJINHbI BbIpaBHUBAHUA — Mepa COBMaAeHWs BbipaBHUBAHUNA.

MopAaaok no3numi (i, j) B 0o4HOM U3 BbipaBHUBAHWIA OMNUCbIBAET PACMONIOXKEHNE COBMAAAOLIMX YacTel

BblpaBHWMBAHUA.



[OTOBbIE NPOrPaMmmbl ANA CPaBHEHWUA
BbIPaBHUBAHUN TEX XKe
NoCc/Aea0BaTE/IbHOCTEM

« Hawen oaoHy
VerAlign: a multiple sequence alignment assessment
tool



5. Bepnounkauma MSA

* [1o cTpyKTYpe

e BaliBase

* [lporpamma FATCAT MHOXeCTBEHHOro CoBmeLleHUA
CTPYKTYp 6enkos. He Halien gocTynHoOro cepsuca.

* Peannsaumns FATCAT B PDB ana napHbIX CpaBHEHUMN
paboTaer.

* ba3bl 3TaNOHHbIX BblpaBHUBAHWUW ANA CPABHEHMA
nporpamm MSA

e OxBanch He yaanocb ncnonb3osaTtb



Le et al., 2016

Table 1. The prediction accuracy for alignments of 200 sequences
for 238 Pfam families. Aligner settings Prediction Accuracy (in %)

MAFFT L-INS-i 78.94 *
MAFFT—Default 78.19
MAFFT—Fast Mode 77.53*
Clustal Omega—2 iter 78.36 *
Clustal Omega—1 iter 78.56 *
Clustal Omega—Default 78.63
MUSCLE—2 iter 78.17
MUSCLE—Default 78.13
MUSCLE—1 iter 77.29 *
PASTA—Default 78.70
T-Coffee—Default 78.45
Kalign 2—Default 77.93
Clustal W2—Default 77.13
HMMER—Default 77.86

For aligner settings from the same aligner, the sign (*) signifies that the
score is significantly different (higher or lower) from the default score with
P<0.01 using the Wilcoxon signed rank test.



5. MNpoeKT 6104HOro MSA

* OnpeaeneHne. MSA = Habop 610KOB AOCTOBEPHOTO
BbIPaBHMBAHMA BO BCEX UM YACTH
nocnenoBaTes/ibHOCTEMN. AAN

e 3T1an |: BO BXOAHOM BblpaBHMBAaHUWN HAUTU BCE
610K AOCTOBEPHOTO BbIPAaBHMBAHMA.

e 3tan ll: HanTM BCe BNOKM AOCTOBEPHOTO
BbipaBHMBAHMNA BO BXOAHOM MHOecCTBe
nocnenoBaTe/ibHOCTEN

e 3tan lll: co3aaTtb cepsuc ana 6n104Horo MSA



[Tonmep: 6,104HOE BblPpaBHMBAHME
reHOMOB

* bopuc Haraes NPGexplorer



Br3yanmnsauma BbipaBHMBAHMA 17 reHOMOB BpyLen
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KOHELL MPE3EHTALINM



BbIPABRVIBAHWE
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166 AR 215
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183 D 233
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234 AY  RELRDAAEK 284
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263 RRQVILQQ-ART 307
263 RRQVLQQ - 307
285 \ D

285 DT

308 R

308 R




