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Y10 TakKoe HMM

HMM = Hidden Markov model = ckpbiTaa mapkoBcKaa moaenb

OHa COCTOUT N3 HECKO/IbKUX CKPbITbIX COCTOAHUM, MEXKAY KOTOPbIMM 3a4aHbl
BEpPOATHOCTU Nepexomos. Kpome Toro, 4acTb COCTOSIHUIM 3IMUCCUOHHDIE, AN HUX
3a/laHbl K3MUCCUOHHbIE BEPOATHOCTUY», TO €CTb BEPOATHOCTU reHepaumm CUMBOJIOB
(ana 6uonHdbopmaTnyeckmx HMM cumsonbl — nnbo Hykneotuabl A, C, G, T, nnbo
aMMUHOKUNCNOTbI).

Mpumep: ckpbiTble COCTOAHNA — BHYTpuMembpaHHoe (1) u BHemembpaHHoe (O).
IMUCCUOHHbIE BEPOATHOCTM A5 COCTOSAHUA | COOTBETCTBYHOT YaCTOTaM OCTATKOB B
TpaHCMeMbpPaHHbIX CErMeHTax, a AN1A cocToAHUA O — BHE UX.
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Kak npyumeHntb HMM?
n /I'eHepMpyeT OYKBbI
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= TeHepupyet H6yKBbI

MoHo npumeHAaTb HMM ana reHepaumnm cayd4amHbix nocnesoBaTeIbHOCTEN
(B AaHHOM C/ly4ae MMUTUPYIOLLLIMX NOCAeA0BaTeIbHOCTM 6eKOB C TpaHCMeMbpPaHHbIMU CerMeHTaMmu)

* HaunHaem c Begin,

* Ha Ka*KAOM Luare pasbirpbiBaem, Mo Kakom CTPesike Natm

(B COOTBETCTBMU C BEPOATHOCTAMMU NEepexoaos)

e KOrga nonagaem B SMUCCUOHHOE COCTOAHME, «revyaTaem» OyKBy



Kak npyumeHntb HMM?
n /I'eHepMpyeT OYKBbI
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= TeHepupyet H6yKBbI

MoHo npumeHAaTb HMM ana reHepaumnm cayd4amHbix nocnesoBaTeIbHOCTEN
(B AaHHOM C/ly4ae MMUTUPYIOLLLIMX NOCAeA0BaTeIbHOCTM 6eKOB C TpaHCMeMbpPaHHbIMU CerMeHTaMmu)

.. HO ropa3ao 4aue Ux ncrnojib3yroT 4,14 pa3MeTKU pea/ibHbIX I'IOCI'Ie,CI,OBaTEIIbHOCTeﬁI
HaxXoaum TaKomn NyTb MO COCTOAHUAM, NP KOTOPOM BEPOATHOCTb reHepaunu ,D,aHHOl;‘I

nocneaoBaTeIbHOCTM MaKCcMManbHa (ansa aToro umetotca sdPeKTUBHbIE aITOPUTMbI)
Hanpumep, aaHHaa HMM moxeT 6bITb UCNO/b30BaHa ANA NPeACKa3aHUA TpaHCMeMbpaHHbIX Yy4aCcTKOB.



PWM B popme HMM

A4

Ecnu Bce BEpPOATHOCTU NepexoaoB caenaTbh PaBHbIMKU 1, @ SMUCCUOHHbIE
BEPOSATHOCTU — MPOMOPLIMOHANbHBIMM YAacTOTaM BYKB B MO3ULINAX
MOTMBA (C nceBaooOTCHETaMM!), TO MONYUYUTCA NONHbLIN S3KBMBaneHT PWM!

TonbKo 304em?



Cxema HMM ana npodunen,
NONYyCKaloLWMX BCTaBKN N Aeneunmn

b b N2 N2 N2

https://bip.weizmann.ac.il/education/materials/gcg/hmmanalysis.html



[1laKeTbl

NmeeTca aBa nonynapHbIX naketa pabotbl c HMM-npodpunamm:
PFtools https://github.com/sib-swiss/pftools3
HMMer http://hmmer.org/, https://github.com/EddyRivasLab/hmmer

HMMer yctaHoBneH Ha kodomo

dopmaTbl XpaHeHUA Npoduaen pa3nmyaroTca, HO CyTb OAHa (M CyLLEeCTBYIOT
NPOrpamMmbl-KOHBEPTOPbI AN1A NnepedopmMaTUPOBaHUA)

Mpodunn B popmate PFtools ncnonbsytorcs B 6aHKe Prosite

Mpodunn B popmate HMMer ncnonbsytotca B 6aHKke Pfam

Bo Bcex popmaTax BMeCTo BEPOATHOCTEN NPUBEAEHbBI MX Norapndmbl 1nbo
(ana ammccuin) norapudpmbl OTHOLIEHUM Npasaonoaobus.

MoHO faXxe 3ab6bITb NpPoO BEPOATHOCTUN, U CHUTATbL, YTO Y KaxXA40ro
BapUaHTa NpoxoxaeHna moaesin eCtb Bec, CKJ'Ia,EI,bIBaI-OLLI,I/Il\;ICFI U3 BECOB
nepexoaos N BeCos 3SMUCCUN.


https://github.com/sib-swiss/pftools3
https://github.com/sib-swiss/pftools3
https://github.com/sib-swiss/pftools3
http://hmmer.org/
https://github.com/EddyRivasLab/hmmer

O6byyeHne HMM-npoopuns

BbipaBHMBAHNE =) HMM-npodpunb

Crapum:

* B3gewwnBaHue nocnegosatenbHocten (!)

* [lo3nunmM BbipaBHUBAHUA —> CKPbITble cOCTOoAHMA Tuna Match

* OnpegeneHmne sMmMCCUOHHbIX BECOB ANA COCTOAHMM TMna Match
(norapmndmbl OTHOLWEHUIM YacTOT OYKB B KOJIOHKE K POHOBbIM YacTOTaMm)
* OnpeaeneHne BepoAaTHoCcTeN nepexoaos (Match—>Insert,
Match—>Delete, n1.a.)

* KannbpoBKa npoduaa Ha cnydarHbIX NOCNeA0BaTE/IbHOCTAX

B nakete HMMer 310 agenaet nporpamma hmmbuild



B3gewmnBaHue

N3 help’a nporpammbl hmmsearch

Alternative relative sequence weighting strategies:

-—wpb : Henikoff position-based weights [default]
--Wgsc : Gerstein/Sonnhammer/Chothia tree weights
-—-wblosum : Henikoff simple filter weights

——wnone : don't do any relative weighting; set all to 1
--wglven : use welghts as given in MSA file

--wid <x> : for --wblosum: set identity cutoff [0.62] (0<=x<=1)



[MpumeHeHne HMM-npodpuns

... 8 MpuHyune makoe xce, kak PWM u PSSM:

[Mpodunnb + NocnenoBaTeNIbHOCTb = BeC (Score) «BbIPaBHMBAHUA» NPOPUNA
Ha NOC/N1ef0BaTENbHOCTb

[Mpn noucke B 6aze AaHHbIX CTaBUTCA NOPOT HA BeC UAM Ha E-value

HaxoaKku Bbilwe nopora NpeacKkasbiBaloOTCA KaK NMpuHagnexauue CeMeVICTBy



Mpodunnb PFtools pna C2H2 mn3 Prosite

/GENERAL_S PEC: ALPHABET='ABCDEFGHIKLMNPQRSTVWYZ'; LENGTH=28;
/DISJOINT: DEFINITION=PROTECT; N1=3; N2=26;

/NORMALIZATION: MODE=1; FUNCTION=LINEAR; R1=-0.6689; R2=0.02078310;
/CUT_OFF: LEVEL=0; SCORE=441; N SCORE=8.5; MODE=1; TEXT='!";
/CUT_OFF: LEVEL=-1; SCORE=344; N SCORE=6.5; MODE=1; TEXT='?';
/DEFAULT: D=-20; I=-20; B1=-50; E1=-50; MI=-105; MD=-105; IM=-105;

A B C D E F G H I K L M N
/1: B1=0; BI=-105; BD=-105;

TEXT='-LogE';

DM=-105;

P Q

R S T \Y W Y Z

/M: Ssy='c'; M=-10,-20,118,-30,-30,-20,-30,-30,-30,-30,-20,-20,-20,-40,-30,-30,-10,-10,-10,-50,-30,-30;

/M: SY='E'; M= -5, 3,-24, 3, 6,-22,-11, -6,-20, 1,-21,-14, 4, -1, 1, -3, 5, 2,-18,-29,-15, 3;
/1: I=-12; MI=0; MD=-30; IM=0; DM=-30;

/M: SY='E'; M= -9, -2,-26, 1, 14,-18,-17, -4,-13, -1,-11, -8, -5,-12, 4, -5, -5, -8,-12,-24, -9, 8;
/M: sy='c'; M=-10,-20,119,-30,-30,-20,-30,-30,-30,-30,-20,-20,-20,-40,-30,-30,-10,-10,-10,-50,-29,-30;
/M: sy='G'; M= -3, -1,-28, -1, -7,-28, 36,-11,-33,-11,-27,-18, 4,-15,-10,-12, 1,-13,-27,-24,-23, -9;
/M: SY='K'; M=-10, -2,-28, -3, 8,-25,-19, -7,-26, 36,-24, -8, -1,-12, 10, 27, -9, -9,-18,-19, -8, 8;
/M: SY='A'; M= 8, -7, -9,-11, -7,-17, -7,-14,-16, -6,-16,-11, -4,-15, -6, -5, 8, 4, -7,-27,-15, -7;
/M: SY='r'; M=-19,-29,-19,-37,-28, 71,-29,-17, 0,-28, 9, 0,-20,-30,-36,-19,-19, -9, -1, 9, 31,-28;

/M: §y='H'; M=-20, O0,-30, O, ©0,-20,-20, 99,-30,-10,-20, O, 10,-20, 10,
/M: sy='Q'; M=-10,-10,-25,-12, 1,-16,-22, -2, -6, 1, -3, 6, -9,-17, 13,

0,-10,-20,-30,-30, 20, O3
3, -9, -8, -9,-19, -4, 6;

/M: SYy='R'; M=-13, -8,-26, -9, ©0,-19,-19, -4,-21, 20,-16, -6, -2,-17, 6, 35, -8, -7,-14,-21, -9, 0;
/I: I=-12; MI=0; MD=-29; IM=0; DM=-29;

/M: sy='v'; M= -3,-16,-17,-21,-17, -6,-25,-20, 11,-15, 2, 3,-12,-18,-14,-14, -2, 9, 13,-25, -7,-17;
/M: sy='u'; M=-20, 0,-30, o0, 0,-20,-20, 97,-30,-10,-20, O, 10,-20, 10, ©0,-10,-20,-30,-30, 19, O0;

C-x(2,4)-C-x(3)-[LIVMFYWC]-x(8)-H-x(3,5)-H
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Mpodmnnb HMMer ana C2H2 n3s Pfam

HMMER3/f [3.3 | Nov 2019]
NAME zf-C2H2

ACC PF00096.33

DESC Zinc finger, C2H2 type

LENG 23

ALPH amino

RF no

MM no

CONS yes

Cs no

MAP yes

DATE Wed May 28 15:05:26 2025
NSEQ 151

EFFN 151.000000
CKSUM 1962597926
GA 25.2 15.8;
TC 25.2 15.8;
NC 25.1 15.7;

BM hmmbuild HMM.ann SEED.ann
SM hmmsearch -Z 90746521 --cpu 8 -E 1000 HMM pfamseq
STATS LOCAL MSV -6.9231 0.73169
STATS LOCAL VITERBI -7.1290 0.73169
STATS LOCAL FORWARD -3.3875 0.73169
HMM A C D E F G H I K L M N P Q R S T v w Y
m->m m->1i m->d i->m i->1 d->m d->d
COMPO 3.26868 2.37928 3.33162 3.16806 2.84668 3.29992 2.19881 3.41335 2.49788 2.65516 3.91895 3.18686 3.78164 3.21073 2.68459 2.73141 2.84619 3.26916 5.01512 3.22441
2.68618 4.42225 2.77519 2.73123 3.46354 2.40513 3.72494 3.29354 2.67741 2.69355 4.24690 2.90347 2.73739 3.18146 2.89801 2.37887 2.77519 2.98518 4.58477 3.61503
0.00027 8.60552 9.32786 0.61958 0.77255 0.00000 *
1 5.84261 3.85403 3.76302 7.18583 1.17711 4.48788 2.54686 3.44314 4.12799 2.56472 4.71694 4.95208 7.37507 4.36689 6.98197 3.78243 3.72879 3.70623 4.82606 1.14088
2.68618 4.42225 2.77519 2.73123 3.46354 2.40513 3.72494 3.29354 2.67741 2.69355 4.24690 2.90347 2.73739 3.18146 2.89801 2.37887 2.77519 2.98518 4.58477 3.61503
0.00027 8.60552 9.32786 0.61958 0.77255 0.48576 0.95510
2 3.19269 8.14813 3.61663 2.39341 3.94421 6.41199 4.02608 3.23731 1.81209 4.05473 3.86561 3.53163 3.09854 2.32596 2.30638 2.58786 2.34317 2.47591 8.58097 3.39401
2.68618 4.42225 2.77519 2.73123 3.46354 2.40513 3.72494 3.29354 2.67741 2.69355 4.24690 2.90347 2.73739 3.18146 2.89801 2.37887 2.77519 2.98518 4.58477 3.61503
0.00027 8.60552 9.32786 0.61958 0.77255 0.48576 0.95510
3 10.09845 0.00066 10.01335 10.10669 10.65829 9.07075 10.62028 11.10576 10.29984 10.11699 11.50026 10.45947 9.70347 10.61742 10.03071 10.54064 10.48005 10.75798 10.90209 10.91128
2.68618 4.42225 2.77519 2.73123 3.46354 2.40513 3.72494 3.29354 2.67741 2.69355 4.24690 2.90347 2.73739 3.18146 2.89801 2.37887 2.77519 2.98518 4.58477 3.61503
0.00027 8.60552 9.32786 0.61958 0.77255 0.48576 0.95510
4 3.32328 4.88587 2.72603 2.60509 3.84314 3.04565 2.57977 6.98384 2.20565 3.44462 4.74520 2.49681 1.89415 3.21094 3.48069 2.39213 2.55238 3.69157 5.01568 4.15127
2.68527 4.42954 2.77377 2.73070 3.45292 2.41027 3.72060 3.29326 2.67445 2.70083 4.25418 2.91075 2.72863 3.18130 2.90032 2.38303 2.77949 2.98462 4.53449 3.60197
0.26457 1.45940 9.32786 0.72874 0.65878 0.48576 0.95510

Bce yucna nonoxcumersnbHble — 3MO He /102apugmMbl omHoweHul npasdonooobus!
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LOGO npoduna

(n3 Pfam)
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baHK Prosite

EX Expasy - PROSITE x U+ . - . - ™ a '] . -
& C & prositeexpasy.org
I A,
@ SeanPrasie € Browse ¥ e ProRule W (& oocumentstion

https://prosite.expasy.org

Database of protein domains, families and functional sites

A
N%\f;s Qur latest paper, which we dedicate to Amos Bairoch (1957-2025), has been published.

PROSITE consists of documentation entries describing protein domains, families and functional sites as well as associated

patterns and profiles to identify them [More... / References / Commercial users ].

PROSITE is complemented by ProRule , a collection of rules based on profiles and patterns, which increases the discriminatory
power of profiles and patterns by providing additional information about functionally and/or structurally critical amino acids

[More...].

Release 2026_01 of 28-Jan-2026 contains 1967 documentation entries, 1311 patterns, 1419 profiles and 1441 ProRule.

Search PROSITE ‘

|e.g. PDOC00022, PS50088, SH3, zinc

finger

| Search |0 add wildcard "'

Quick Scan mode of ScanProsite

Quickly find matches of your protein sequences to PROSITE signatures

(max. 10 sequences). [?]

€@ Dovnloscs @ o Contsct

[Search PROSITE |[ search |

Browse PROSITE

» by documentation entry

« by ProRule description

« by taxonomic scope

= by number of positive hits

Other tools

PRATT
allows to interactively generate
conserved patterns from a series of

unalinned nroteina

https://prosite.expasy.org/
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InterPro

Prosite, Pfam n ewgé HeckonbKo NOXOXKUX MO 3aMbIC/y PECYPCOB MHTErPUPOBaHbI B InterPro
https://www.ebi.ac.uk/interpro/

Prosite — Konnekuna natrepHos 1 HMM-npoduneir + onmcaHma cemencrs 6enKos,
«MNpaBuia», XapakTEPUCTMKN KayecTBa NaTTepPHOB 1 npodunen n ap. 3anucm Prosite moryt
ONMUCbIBaTb Kak Habonbline MOTUBDI, TaK U LiEeble JOMEHDI

Pfam — npexae Bcero Konnekuma HMIM-npoduneis, onuncbiBatowmx cememncrea
3BOJIIOLMOHHDbIE AO0MEHDbI. 115 KaXKAoro cememncrasa, NoMmMmo npoduna, 4octynHol “seed
alignment” (To, no KoTopomy noctpoeH npodunb) u “full alignment” (nonyyeHHbIN
NoApaBHMBAHMEM BCEX HAXOA0K B pedepeHCHbIX NPOoTeOMaXx C MOMOLLbIO npoduna), a
TaKXe pa3Hoobpa3Hasa nHbopmauma o cemencrae

Prosite MO»XHO MCNO/b30BaTb U Yepes Beb-nHTepdenc InterPro, n yepes cobcTBEHHLIN, a
Pfam HecKonbKO NeT Ha3aa nepecTtan noaaepnBaTb cBo Beb-nHTepdenc (Ho npoaonkaet
06HOBNATb CBOIO KONNEKLUIO CEMENCTB)


https://www.ebi.ac.uk/interpro/

- = = - e S . TR e . W — e e R — = (= E]! gl!w

Browse - InterPro x i +M o LS v
& - C @& ebiacukfinterpro/ 2 v 0O a :

# EMBL-EBI %, Services &% Research & Training © About us EMBL-EBI

O InterPro

Classification of protein families

» Search » Browse * Results Release notes Download Help

Classification of protein families

InterPro provides functional analysis of proteins by classifying them into families and predicting domains and important sites. To classify

' proteins in this way, InterPro uses predictive models, known as signatures, provided by several different databases (referred to as member
databases) that make up the InterPro consortium. We combine protein signatures from these member databases into a single searchable
resource, capitalising on their individual strengths to produce a powerful integrated database and diagnostic tool.

@ InterPro 108.0 If you use InterPro and/or Pfam, please cite our latest publications:
29 January 2026

Blum M, Andreeva A, Florentino LC, Chuguransky SR, Grego T, Hobbs E, Pinto BL, Orr A, Paysan-Lafosse T, Ponamareva I, Salazar GA,

Bordin N, Bork P, Bridge A, Colwell L, Gough J, Haft DH, Letunic I, Llinares-Lépez F, Marchler-Bauer A, Meng-Papaxanthos L, Mi H, Natale !

DA, Orengo CA, Pandurangan AP, Piovesan D, Rivoire C, Sigrist CJA, Thanki N, Thibaud-Nissen F, Thomas PD, Tosatto SCE, Wu CH,

Bateman A.

InterPro: the protein sequence classification resource in 2025

Nucleic Acids Research. 2025, doi: 10.1093/nar/gkae1082 2

Paysan-Lafosse T, Andreeva A, Blum M, Chuguransky SR, Grego T, Pinto BL, Salazar GA, Bileschi ML, Llinares-Lépez F, Meng-Papaxanthos '

L, Colwell LI, Grishin NV, Schaeffer RD, Clementel D, Tosatto SCE, Sonnhammer E, Wood V, Bateman A. |

The Pfam protein families database: embracing AI/ML

Nucleic Acids Research. 2025, doi: 10.1093/nar/gkae997 z i
I me—— e aaaaaa e——___ A
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Browse - InterPro

& > C @& ebiacukfinterpro/ 2 Y 0O & :

# EMBL-EBI %, Services &% Research & Training © About us EMBL-EBI

0 InterPro

Classification of protein families

Home » Search v Browse * Results Release notes Download Help
By InterPro
By Member DB s ga s H HH
ssification of protein families
By Protein

By Simdiure ’ro provides functional analysis of proteins by classifying them into families and predicting domains and important sites. To classify
' ns in this way, InterPro uses predictive models, known as signatures, provided by several different databases (referred to as member

t/ lamasay ases) that make up the InterPro consortium. We combine protein signatures from these member databases into a single searchable
By Proteome  rce, capitalising on their individual strengths to produce a powerful integrated database and diagnostic tool.

@ Interpre By Clan/Set use InterPro and/or Pfam, please cite our latest publications:
29 January 2026

Blum M, Andreeva A, Florentino LC, Chuguransky SR, Grego T, Hobbs E, Pinto BL, Orr A, Paysan-Lafosse T, Ponamareva I, Salazar GA,
Bordin N, Bork P, Bridge A, Colwell L, Gough J, Haft DH, Letunic I, Llinares-Lépez F, Marchler-Bauer A, Meng-Papaxanthos L, Mi H, Natale
DA, Orengo CA, Pandurangan AP, Piovesan D, Rivoire C, Sigrist CJA, Thanki N, Thibaud-Nissen F, Thomas PD, Tosatto SCE, Wu CH,
Bateman A.

InterPro: the protein sequence classification resource in 2025

Nucleic Acids Research. 2025, doi: 10.1093/nar/gkael1082 2

Paysan-Lafosse T, Andreeva A, Blum M, Chuguransky SR, Grego T, Pinto BL, Salazar GA, Bileschi ML, Llinares-Lopez F, Meng-Papaxanthos
L, Colwell LI, Grishin NV, Schaeffer RD, Clementel D, Tosatto SCE, Sonnhammer E, Wood V, Bateman A.

The Pfam protein families database: embracing AI/ML

Nucleic Acids Research. 2025, doi: 10.1093/nar/gkae997 z

https://www.ebi.ac.uk/interpro/entry/pfam/
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& > C A& ebiacukfinterpro/entry/pfam/#table e Y 0O @

# EMBL-EBI %, Services &% Research & Training © Aboutus EMBL-EBI

0 InterPro

Classification of protein families

Home » Search » Browse » Results Release notes Download Help

# [ Browse [ By Entry / Pfam

O Select your database:

anm — Download w
R Zun 1- 20 of 27k entries in Pfam @ = @ e Search entries H o
HAMAP 2k
NCBIFAM 34k - “
PANTHER 16k N
I Pfam m PFO0001 7tm_1 7 transmembrane receptor (rhodopsin family) domain = IPR000276
PIRSF 3k
PRINTS 2k
| PROSITE profiles 1k
! PF00002 7tm_2 7 transmembrane receptor (Secretin family) domain _— IPR0O00832
PROSITE patterns 1k
L |
4 »
Filter By
Clear | Collapse All ¥ PF00003 7tm_3 7 transmembrane sweet-taste receptor of 3 GCPR domain = IPR017978
® Al 27k
O ramily 12k
O Domain 14k Rows per page: Next |
- Dang 2

" =
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HanomnHaem npo 3BOAOLMOHHbIE AOMEHDI

9BOJIOLMOHHbIN OMEH — I0CTAaTOYHO AJINHHbIN (60Nee MHOrnx AecATKOB a.K.o.)
YYaCTOK NpeaKoBoro 6es1Ka, KOTopbIN Ha NyTU KO BceM Be/IKkaM-MOTOMKam
3BO/IIOLIMOHNPOBAN TONbKO NMYTEM JIOKAIbHbIX MyTaUMi (3ameH, He6OoNbLUMX BCTAaBOK U
aeneuunii, 6e3 KpynHbix NepecTpoek)

Mpu aTOM 6ENKM-MOTOMKN MOTN NpeTeprneBaTb KPYNHbIe NEPEeCTPOMKU, He
3aTparvBalmoLwme AOMeH, Hanpumep, AobasneHne Uan yganeHme 60blINX Y4aCTKOB
BHE JlOMeHa, NepecTaHOBKa AOMEHOB, NpUobpeTeHne HOBbIX AOMEHOB, yTpaTa
[OMEHOB

B 6enke moKeT bbITb OAUH AOMEH, ABA UAU MHOTO.

JomeHHasa apXUTeKTypa = NocneA0BaTe/IbHOCTb AOMEHOB B benke.

[omeHy gatot Ha3BaHue. CobupatoT npeacrtaBuTenei gomeHa u3 scex 6enkos, B
KOTOPbIX UX YAQAETCA HAWUTU U CTPOAT BbiPaBHMBAHME Y4aCTKOB, COOTBETCTBYHOLLMNX
AomeHy. CeMencTBO AOMEHOB — COBOKYMHOCTb TAaKUX Y4aCTKOB.

[MloHAMuUA «00MeH» U «cemelicmeo 0OMEeHO08» Pa3au4aomca He4YémkKo



JloMmeHHble apXUTEKTYpPbl

# [ Browse { By Entry / Pfam [ PFO0043 / Domain Architecture

Piom Glutathione S-transferase, C-terminal domain

Pfam entry
(]

1026 domain architectures

Overview
Download

Proteins 101k There are 49840 proteins with this architecture (represented by P09792):
PF02798 - PF0O0043

Domain Architectures 1k GST N
Taxonomy 22k @ GsTC
211

Proteomes 10k . ) . .
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