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What are carboxypeptidases?

- Exopeptidase
. Cleavage at C-terminus

- Widely distributed
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Classification

f 1
M1 M2 M3 M4 M5 ...

M14 Carboxypeptidases

Carboxypeptidase A Carboxypeptidase B A/B subfamily




C I ass iﬁcatio N SCOP classification

http://scop.mrc-Imb.cam.ac.uk/scop/data/scop.b.d.hi.f.b.html




Procarboxypeptidase

propeptide

enzyme moiety
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beta sheets

alpha helixes



Rossmann fold-like
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Active site




Active site

CBPA1_HUMAN_Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1 BOVIN Bos_taurus

B6A8G2 HELAM Helicoverpa_armigera
CBPA1_RAT_Rattus_norvegicus
L5LE21_MYODS Myotis_davidii

M7AG89 CHEMY_ Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ADAGI1GV45 9AVES Cuculus_canorus
ABAG93PIN1_PYGAD Pygoscelis_adeliae
ABAB91GIG5 9AVES Cuculus_canorus
ABA1A7ZIR4 NOTFU Nothobranchius_furzeri
ABAIABETY9 9TELE =Nothobranchius_korthausae
C3KGU4_ANOFI_Anoplopoma_fimbria

L8WMVE THACA Thanatephorus_cucumeris
AGAGBOPAQY GOSAR_Gossypium_arboreum
ABAGV1DG89 TRIBR Trichinella britovi
K1QTU4_CRAGI_Crassostrea_gigas
L8ICQ3_9GAMM Photobacterium_marinum
BOWI40_CULQU Culex_gquinquefasciatus
AGAGKBUDDS BACLA Bactrocera_latifrons
AGAONOPC47 _PAPMA Papilio_machaon
ADAOGHSCKL5 _9PSEU_Alloactinosynnema_sp.
ABA167BX44 9HYPO Cordyceps_brongniartii
G3J5Q9_CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa




Zinc binding residues

GLU72




ZII’]C b|nding reS|dueS Coordination sphere
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Zinc binding residues

CBPA1_HUMAN_Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1_BOVIN Bos_taurus

B6ABG2_HELAM Helicoverpa_armigera
CBPA1_RAT Rattus_norvegicus
L5LE21_MYODS Myotis_davidii

M7AG89 CHEMY_ Chelonia_mydas

W6TYR4 _ECHGR_Echinococcus_granulosus
ADADI1GV45 9AVES Cuculus_canorus
ABAG93PIN1_PYGAD Pygoscelis_adeliae
ABAB91G9G5 SAVES Cuculus_canorus
ABA1ATZIR4 NOTFU Nothobranchius_furzeri
ABGA1ABETY9 9TELE_ =Nothobranchius_korthausae
C3KGU4_ANOFI_Anoplopoma_fimbria

L8WMV6 THACA Thanatephorus_cucumeris
ABAGBOPAQ9 GOSAR_Gossypium_arboreum
ABGAGV1DGB9 TRIBR Trichinella_britovi
K1QTU4_CRAGI Crassostrea_gigas
L81CQ3_9GAMM_Photobacterium marinum
BOW140 CULQU Culex_gquinquefasciatus
ADAOKBUDD5_BACLA_ Bactrocera_latifrons
ADAONOPC47 _PAPMA Papilio_machaon
ABAOHSCKL5_9PSEU_Alloactinosynnema_sp.
ABA167BX44 9HYPO Cordyceps_brongniartii
G3315Q9_CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

His 69

---------------- GSKRPAIWIDTG]
---------------- GTNRPAIWIDTG]
---------------- GSNRPAIWIDLG]
---------------- GTNRPAIWIDTG]
---------------- GNNRPAIWIDTG]
---------------- GTKRPAIWIDTG]
---------------- GNNRPAIWIDTG]
---------------- GTNRPAIWIDTG]
---------------- GSNRSAIWLDTG]
---------------- GSNRPAIWLDTG]
---------------- GTNRPAIWIDTG]
---------------- GTNRPAVWIDTG]
---------------- GTNRPAIWIDTG]

.............. FQNNRKPVIVLQSLY
------------- gIﬁDGSRPﬁUL?SSTi

.............. SGOGGKKPAVVLHGT
______________ SGGGKKPAVVFHGT)
________________ GNNRPAIWIDTG]

o i e

e e e e i

REWVTQASGVWFAKKITQDY - gQDAAFTA
REWVTQASGVWFAKKITKDY-gQEPTLTA
REWITQATGVWFAKKFTEDY-gQDPSFTA
REWVTQASGVWFAKKITKDY -gQDPTFTA
REWVTQASGIWFAKKITQDY - gQNPAFTA
REWVTQASGVWFAKKIVDSY-gTDPSLTS
REWVTQASGVWFAKKITQDY -gHDEVLTS
REWVTQASGVWFAKKIV(QDH-eNDSELAS
REWITQATGIWTANKIAKEY-gQDPSVTA
REWITQATGIWTANKIAKEY-gQDPSITA
REWVTQASGIWFAKKIVKDY-gSDPALTA
REWVTQASGIWFAKKIVKDY-gSDPALTA
REWVTQASGTWFAKKIVTDY-gTDPVLTA
--------- EQIAYSLLSNY-CTSSTIKS

REWIGIELAVNFIQHLLDNY - pSNPDVVE
REWIGPSVATWILDTLTKMVasSNDTEL-E
REWVTLPAALYAIRKLV----- VDITDRD
REWISTEVNRRLLNHYVDRFkaNDPEIKR
REWIASMVVEYFINELLSKY-gTDSTITS
REWIASMVIEYFINELVTKY-gSDQRITS
REWVTQASGVWFAKKITEDY - gQDPAFTA



Zinc binding residues

CBPA1_HUMAN_Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1_BOVIN Bos_taurus

B6ABG2_HELAM Helicoverpa_armigera
CBPA1_RAT Rattus_norvegicus
L5LE21_MYODS Myotis_davidii

M7AG89 CHEMY_ Chelonia_mydas

W6TYR4 _ECHGR_Echinococcus_granulosus
ADADI1GV45 9AVES Cuculus_canorus
ABAG93PIN1_PYGAD Pygoscelis_adeliae
ABAB91G9G5 SAVES Cuculus_canorus
ABA1ATZIR4 NOTFU Nothobranchius_furzeri
ABGA1ABETY9 9TELE_ =Nothobranchius_korthausae
C3KGU4_ANOFI_Anoplopoma_fimbria

L8WMV6 THACA Thanatephorus_cucumeris
ABAGBOPAQ9 GOSAR_Gossypium_arboreum

AGABV1DG89_TRIBR_Trichinella_britovi = ----vovvv-nne- LNASGKKGFWINAGIHAR
K1QTU4_CRAGI_Crassostrea_gigas @ = = = ==e=s=seccccrcncaccecaacnccannn
L83ICQ3_9GAMM_Photobacterium_marinum -------o-oe--- AYADLKPALLYTGTIHAR

BOW140 CULQU Culex_gquinquefasciatus
ADAOKBUDD5_BACLA_ Bactrocera_latifrons

AGAONOPC47 _PAPMA_Papilio_machaon @~ = ~-s-cesce-on-- FQNNRKPVIVLQSLLHAR
ADAOHSCKL5_9PSEU_Alloactinosynnema_sp. = ============= gIADGSRPAVLYSSTQHAR
ABA167BX44 9HYPO Cordyceps brongniartii @ ----------n--- SGGGKKPAVVLHGTVHAR
G3J5Q9 CORMM_Cordyceps_militaris = = ----c-eoconn-- SGGGKKPAVVFHGTVHAR
CBPA1_PIG Sus scrofa @000 ssessssesseesen- GNNRPAIWIDTGIHSH

edkdnvkgkrkkkvTKRGQRSAIFVEAGAHGH

Glu72

GSKRPAIWIDTGIHSH
GTNRPAIWIDTGIHSH
GSNRPAIWIDLGIHSH
GTNRPAIWIDTGIHSH
GNNRPAIWIDTGIHSH
GTKRPAIWIDTGIHSH
GNNRPAIWIDTGIHSH
GTNRPAIWIDTGIHSH
GSNRSAIWLDTGIHSH
GSNRPAIWLDTGIHSH
GTNRPAIWIDTGIHSH
GTNRPAVWIDTGIHSH
GTNRPAIWIDTGIHSH

E|
E
E

M M M M M M M M Mm M

E

E
E

IV TQASGVWFAKKITQDY - gQDAAFTA
IVTQASGVWFAKKITKDY - gQEPTLTA
I TQATGVWFAKKFTEDY - gQDPSFTA
IVTQASGVWFAKKITKDY - gQDPTFTA
IVTQASGIWFAKKITQDY - gQNPAFTA
IV TQASGVWFAKKIVDSY-gTDPSLTS
IV TQASGVWFAKKITQDY - gHDEVLTS
IV TQASGVWFAKKIVQDH- eNDSELAS
NITQATGIWTANKIAKEY - gQDPSVTA
NITQATGIWTANKIAKEY - gQDPSITA
IVTQASGIWFAKKIVKDY - gSDPALTA
VTQASGIWFAKKIVKDY - gSDPALTA
IVTQASGTHFAKKIVTDY-gTDPVLTA
EQIAYSLLSNY- tTSSTIKS

WIGIELAVNFIQHLLDNY - pSNPDVVE
WIGPSVATWILDTLTKMVasNDTEL-E
WVTLPAALYAIRKLY VDITDRD
HISTEVNRRLLNHYVDRFkaNDPEIKR
NIASMVVEYFINELLSKY-gTDSTITS
WIASMVIEYFINELVTKY-g5DQRITS

Im mmmm

WVTQASGVWFAKKITEDY -gQDPAFTA



Zinc binding residues

CBPA1 _HUMAN Homo_ sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1 BOVIN Bos_taurus

B6A8G2_HELAM Helicoverpa_armigera
CBPA1_RAT Rattus_norvegicus
L5LE21_MYODS Myotis_davidii

M7AG89 CHEMY_Chelonia_mydas

W6TYR4 _ECHGR_Echinococcus_granulosus
ABAG91GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD Pygoscelis_adeliae
ABGAO91GOG5 9AVES Cuculus_canorus
ABA1A7ZIR4 NOTFU Nothobranchius_furzeri

ABA1ABETY9 9TELE =Nothobranchius_korthausae

C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6E_THACA Thanatephorus_cucumeris
ABAGBOPAQY9 GOSAR_Gossypium_arboreum
ABAGV1DG89 TRIBR Trichinella_britovi
K1(QTU4 CRAGI Crassostrea_gigas
L83ICQ3_9GAMM_Photobacterium_marinum
BOWJI40_CULQU_Culex_quinquefasciatus
AGAOKBUDDS BACLA Bactrocera_latifrons
AGAGONOPC47 PAPMA Papilio_machaon
AOAOH5CKL5_9PSEU_Alleoactinosynnema_sp.
ABA167BX44 S9HYPO Cordyceps_brongniartiti
G315Q9_CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

His 196

FANSEVEVKSIVDF-VKD- - - -hGNIKAFISIH
FPNSEVEVKSIVDFVTSH----- GNIKAFISIH
YANSEVEVKSIVDF-VKD- - - -hGNFKAFLSIH
---------------------------- YLTYH
FPNSEVEVKSIVDFVTSH----- GNIKAFISIH
FANSETEVKSIVDF-VKS- - - -hGNIKAFISIH
YANSEREVKAIVDF -VKS- - - -hGNIKTFISIH
FANSEVEVKSIVDF -VKN- - - -hGNIKAFISIH
YANSEPEVKAIVDFVTNH----- GNIKAFISIH
YANSEPEVKAIVDF -VKN- - - -hGNIKAFVSIH
YAHSEREVKAIVDFiLGH- - - - - GNVKSVISIH
SAHSESEVKSIVDF-VKS- - - -hGNFKAFISIH
SAHSESEVKSIVDF-VKS- - - -hGNFKAFISIH
RANSESEVKSIVDF - AKS- - - - hGNLKAFVSTH
SAGDSPEFKALSAF - LNAransaAGAKLYIDEH

EAFSEPETQAIKRF-VES- - - -hDNIRIALDY

RAFSEPEAKALSKF -LQNs---rRNIQIFVSL
KAFSEPETFYISKF-ISNy--prDTFKAFLSE

GPFSEPETVVLRNI-IQQf---rNRIELFID]

NAASEPETRAMAGL-LDR----- IKPKFQSNWH

SAGDAPETKSLSGF - LQKvk - naQGLKLYIDY
SAGDAPETKSLSAF-LQRik-saQGLKLYID)
FPNSEVEVKSIVDF-VND- - - - hGNIKAFIS]

(H
H
H

YSQLLMYPYGYKT - EPVPDQDELDQL
YSQLLLYPYGYTS-EPAPDKEELDQL
YSQLLLYPYGYTT-QSIPDKTELNQV
YGQYLLYPWGYDN-ALPPDHKNLETV
YSQLLLYPYGYTS-EPAPDQAELDQL
YSQLLLYPYGYTT-DPAKDQAELDEL
YSQLLLYPYGYTK-TRASDYQELDNI
YSQLLLYPYGYKE-EPASDQKELDQL
YSQLLLYPYGYTT-TPVPDQEELHEI
YSQLLFYPYGYTS-TPVPDQKELDQI
YSQMLLYPYGYKT - APAPDHQELNEL
YSQLLLYPYGYTR-TPVKDQAELHQL
YSQMLMYPYGYTR - TPVKDQAELHQL
YSQMLLYPYGYTN-TPAKDQVELHNL
YGLYFMGPYGYSCTANAADKTEHTKM
—————— FPFSYSAAYLAQGSTEVRDI
YSQLWIHPYGHRPDTYPADVDDLKMT
QGNVF - FPAHKFNHEAETEGTDLNIL
YGQTISYPGEKRSQTNDEQFSNVHEM
YGQYILYPWGYDY-QPTADKADLDRY
FGSMILYAYG-TG-DLPANALTLNVA
AGEWILYPQGWQTGTPEADNP- - IYV
YSQIIMTPYGYSCSARPYNDGELQSL
YSQLFMTPYGYSCSALPANNAELQSL
YSQLLLYPYGYKT - EAPADKDELDQI



Active site suwbsite1

ARG127 _\

- : : N

Arg 127

51 Glu 270



Active site suwbsite1

Arg 127
CBPA1_HUMAN_Homo_sapiens ILDTLDIFLEIVTNPDGFAFTHST ====-===s=em"uu- MRMWRILT-RSHTAQS-----
CBPA1 MOUSE_Mus_musculus TLDNMDIFLEIVTNPDGFVYTHKT---------------- MRMWRIST-RSHTEgS-----
CBPA1_BOVIN Bos_taurus ILDSMDIFLEIVTNPDGFAFTHSQ------=-=------- MRLWRIKT-RSVT555-----
B6ABG2_HELAM Helicoverpa_armigera = = = = ===es-scccececcccormccecmcrremememerecmcendefemcncnrancanas
CBPA1 RAT Rattus_norvegicus VLDNMDIFLEIVTNPDGFAYTHKT--------=------- MRMWRILT-RSHTQgs-----
L5LE21_MYODS Myotis_davidii ILDKMDIFLEIVTNPDGFAFTHSK---------------- MRLWRIXT-RSITAgs-----
M7AG89 CHEMY Chelonia_mydas TLDNLDIFLETVTNPDGFAFTHTK---------------- MRMWRIT-R5INSgs-----
W6TYR4_ECHGR_Echinococcus_granulosus VLNTMDIFLEIVTNPDGFAYTQST---------------- MRLWRIST-RSHGTgs-----
ADABIIGV45 9AVES Cuculus_canorus TLDKMDIFLETVTNPDGFAFTQTK---------------- MRMWRILT-RSK(Q5gs5-----
ABGABG93PIN1_PYGAD Pygoscelis_adeliae ILDSMDIFFEIVTNPDGFAFTHSS---=======-===-- MRMWRIT-RSINPSS-----
ADAO91GIG5 9AVES Cuculus_canorus ILDSMDIFFEIVTNPDGFAFTHSS5-----==-==---===- MRMWRIT-RS5INAGS-----
ABA1ATZIR4 NOTFU Nothobranchius furzeri ILNNMDIFLEIATNPDGYHYTHTS---------------- MRMWRIST -RKPNPgs--- - -
ABA1ABETY9 9TELE =Nothobranchius_korthausae ILNNMDIFLEIATNPDGYYYTHTS---------------- MRMVWRILT -RKPNPgs-- - - -
C3KGU4 _ANOFI_Anoplopoma_fimbria ILNKMDIFIEIVTNPDGFYYTHNS---=========-=~-- XRMWRILT -RKPNSgs-----
L8WMY6_THACA Thanatephorus_cucumeris YVDKYDFYIFPIVNPDGFAYTQSS---------------- DRLWRIN-RQPPPsgs----
ABABBOPAQS_GOSAR_Gossypilum_arboreum = seeerecmcesmcecccmrriirierrrererrrreree e b
ABGAGVIDG89 TRIBR Trichinella britovi FLGLI-WYIVPLLNVDGYEFTRRNthpdvsylniltvntiVRLWRIN-RSPAECLAN---
K1QTU4 CRAGI Crassostrea_gigas = = = sesvessssmsssnsvsiasvinsssnnminnsinnsenssinsfelosiansinsiann
LBICO3_9GAMM Photobacterium_marinum ALTRNTLYMVPCLNPDGFEYSRQH---------------- FSFUIRI:N-RRDNGdg- - - - -
BOWJ40_CULQU_Culex_quinquefasciatus NMKAMDWYILPVLNPDGYEYSHEY---------------- DRMYRKT-RSRHSeahvpgi
ABAOKBUDDS BACLA Bactrocera_latifrons = ==s-scecececremmcncecrcnnncrrrnncnccnaas DRLWRIKN-MRSHGrq-----
AGAGNOPC47 PAPMA Papilio_machaon LVDNIDWITLPTIANPDGYEFSHTN---------------- TRFWRKN-RSTGHmig----
AGAOHSCKL5 9PSEU_Alloactinosynnema_sp. LLKDTELWFILVANPDGY(QYSFDA---------------- ERLWRINLRDNDNNgvt---
AGA167BX44 9HYPO Cordyceps_brongniartii FVDKYDFYLFPIVN------ PREriEascete e s cite NRMURKN-RQTTSgS - - - - -
G315Q9_CORMM_Cordyceps_militaris FVDKYDFYLFPIVNVDGKFQULA- === -===========-- GV-}--QPNCL-==----

CBPA1_PIG_Sus_scrofa ILDNLDIFLEIVTNPDGFAFTHSE==~~wweemawciwas NRMWRKT-RSRTSgs-----



Active site

CBPA1_HUMAN Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1 _BOVIN Bos_taurus

B6A8G2_HELAM Helicoverpa_armigera
CBPA1 _RAT Rattus_norvegicus
L5LE21_MYODS_Myotis davidii

M7AG89 CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ADAGI1GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD Pygoscelis_adeliae
APAG91GIG5 9AVES Cuculus_canorus
ABA1A7ZIR4 NOTFU_Nothobranchius_furzeri

AGA1ASETY9 9TELE =Nothobranchius_korthausae

C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6 _THACA Thanatephorus_cucumeris
ABABBOPAQY9 GOSAR_Gossypium_arboreum
ABAOVIDGBY TRIBR Trichinella britovi
K1QTU4_CRAGI Crassostrea_gigas
L8ICQ3_9GAMM_Photobacterium_marinum
BOWI40_CULQU Culex_guinquefasciatus
APAGKBUDDS _BACLA Bactrocera_latifrons
AGAGNOPC47 PAPMA Papilio_machaon
APAGHSCKLS 9PSEU_Alloactinosynnema_sp.
ABA167BX44 9HYPO Cordyceps_brongniartii
G3J5Q9_CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

Subsite 1

Glu 270

SKAAVTALAS-LYGTK--F--NYG-SIIKAIYQAS-GSTIDWTY-SQGIKYSFTEELRDT
AKSAVTALTS-LHGTK--F--KYG-SIIDTIYQAS-GSTIDWTY-SQGIKYSFTRELRDT
AKSAVEALKS-LYGTS--Y--KYG-SIITTIYQAS-GGSIDWSY-NQGIKYSFTRELRDT
GKMMAQAIQK-TGGSE--Y - -KVGS55GL - LYPAA-GGSDDWAK -SLNI - - ---7- -~ -
AKSAVTALTS-LHGTK--F--KYG-SIIDTIYQAS-GSTIDWTY-SQGIKYSFTRELRDT
AKSAVTALAS-LYGTK--F--KYG-SIIKAIYRAS-GGTIDWTY-NQGIKYSYTRELRDT
AKAAVTALSS-LYDTQ--Y--RYG-SIITTIYQAS-GGTVDWTY-NQGIKYSFTRELRDR
AQSAVTALAS-LYGTK--Y--KYG-SIIKAIYQAS-GSSIDWAY -NQGIKYSFTRELRDT
SEKAVAALSS-LYGTK--Y--KYG-SIITTIYQAS-GGTIDWTY-NQGIKYSFTFELRDT
SKKAVAALSS-LYGTN--Y--KYG-SIITTIYQAS-GGTIDWTY-NQGIKYSFTFELRDT
AKKAVSDLAA-VYGTK--Y--TYG-SIVDTIYKAD-GTTVDWAY -DNGVKYSFTRELRDT
AQKAITDLAS-LYGTR--Y--RYG-SIIDTIYQAS-GGTIDWTY-NQGIKYSYTRELRDT
AQKAITDLAS-LYGTR--Y--RYG-SIIDTIYQAS-GGTIDWTY-NQGIKYSYTRELRDT
AKKAITDLAS-LYGTS--Y--RFG-SIIHTIYKAS-GCTSDWTY -NQGIKYSYTRELRDT
EQGFAAAFKA-PYCGKT--L--KTG-PICQTIYQAS-GSSVDYAYGYSKIKYSFTREILRGA
DYTINRSIRYSLI----- YIFEY------ecccmmmcmcccccrcccccacnnadotens
GIQAINELYS-LYGTR--Y--KVG-S5GADTLYPAS- GGMADWVKSATKIKYTYLIELRPD
____________ i i
CANMANEIHKVTK------- RQYGIHRGKPPANLIhGSGREYYY-DRGI-LSSVVEVGSR
ATVAVETLRGSGSLAA--Y--RVD-SQHEMSYVSS-GTSTQYARFEAGIKYSYTAELPDT

GVRMAQAIDAVKWASKpNY - - QVGNSALVLSYRDS - GSANDYVQ-AVGVPLAYTYELPAR
ALAGTDANPAIAG------- FDPGISSDE-LYVTN-GETTDYADTSAGT-VAFTRELSEG
AKGAVDAIYR-IHGTK--Y--RYG-PICSTIYPAT-GSSVDYVADVVKADYTFTAELRDT
AKGAVDAMYK-VYGTS--F--RYG-PICTTIYPAT-GSSVDYVADVVRGDYTFTAELRDT
SKSAVAALTS-LYGTK--F--QYG-SIITTIYQAS-GGTIDWTY-NQGIKYSFSEELRDT



Active site subsite 1

ASN144
ARG145
ARG127 —\
3 .
%
TYR248 '
GLU2 7oé;
Asn 144
s1 Arg127 S1’ Arg 145

Glu 270 248



Active site subsite 1

CBPA1 _HUMAN Homo_sapiens
CBPA1_MOUSE_Mus_musculus
CBPA1_BOVIN_Bos_taurus
B6ABG2_HELAM_Helicoverpa_armigera
CBPA1_RAT_Rattus_norvegicus
L5LE21_MYODS_Myotis_davidii

M7AG89 CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
AGAOI1GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD Pygoscelis_adeliae
ABAO91GIG5_9AVES Cuculus_canorus
ABA1A7ZIR4 NOTFU_Nothobranchius_furzeri

ABGA1ABETY9 9TELE =Nothobranchius_korthausae

C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6_THACA Thanatephorus_cucumeris
ABAGBOPAQY9 GOSAR_Gossypium_arboreum
AGAOV1IDG89 TRIBR Trichinella_britovi
K1QTU4_CRAGI_Crassostrea_gigas
L8JCQ3_9GAMM_Photobacterium_marinum
BOWJ40 CULQU Culex quinquefasciatus
AOAOKBUDD5 BACLA Bactrocera latifrons
AGAONOPC47 _PAPMA Papilio_machaon
AGAOHSCKLS_9PSEU_Alloactinosynnema_sp.
ABA167BX44 9HYPO Cordyceps_brongniartii
G3J5Q9_CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

Asn 144

ANWDAGFGLS - - GASSNPCSETYHGK
ANWDAAFGMP - - GASSNPCSETYRGK
ANWDAGFGKA- - GASS5PCSETYHGK
ANWDAGFGMA - - GASSNPCSETYRGK
{NWDAGFGKA- - GASSNPCSETYHGK
INWDAGFGGS - - GASSNPCSETYRGP
ANWDAGFGLT - - GASSNPCSETYHGS
ANWDAGFGGS - - GASKNPCSDTYHGP
ANWDAGFGGP - - GASGNPCSETYHGP
ANWDAGFGGS - - GSSSNPCSETYHGP
ANWDAGFGGP - - GASSSPCSETYRGP
NWDAGFGGP- - GASS5PCSETYRGP
INWDAGFGGA- - GASGNPCSETFRGP
ANWAWQWGTG- -GSSTSPCAEDYRGA

--------------------------- tFGVDIINRNFGINF - - - - -RQSKDTRSNIYGGP
LnsawmsctplswlgshsslsvntdghciGTDUNRNWDYRWNEE - - GVSRSACSEHYAGY
--------------------------- cpGVDINRNFGYKWGGK - - GTSANPCAQTYRGS

ANYDYKWGT - - -LSSNSPCSDTYHGK
ANFNEHWNYDaeGSSSATSSETYRGA
ANWPYKWDVS-gGSSDNPCAEDFRGR
ANWPYKWDLS -gGASDNPCAEDFRGI
ANWDAGFGGA- - GASSNPCSETYHGK



Active site subsite 1

CBPA1_HUMAN Homo sapiens = @ seeeeeeiaaoaa-o-n
CBPA1_MOUSE Mus _musculus  ==eeemeeoaaooaon
CBPA1_BOVIN Bos_taurus  eeeeeeeeeeeaaao--

WDAGFGLS - - GASSNPCSETYHGK
WDAAFGMP - - GASSNPCSETYRGK
WDAGFGKA- - GASSSPCSETYHGK

B6ABG2_HELAM_Helicoverpa_armigera = = = =  ===-ccsecercrccccacecrnenaccrreeadelencenccnenenancnencnas.

CBPA1_RAT_Rattus norvegicus =0 seccccccceceeenan
L5LE21_MYODS_Myotis davidii = ce-eeeiiiiaioaa--
M7AG89 CHEMY Chelonia_mydas @ —=--eoooeao-an-o--
W6TYR4 _ECHGR_Echinococcus_granulosus ~ -----------------
AGAO91GV45 9AVES Cuculus_canorus 0 0m---s-----------o-
ABAO93PIN1_PYGAD Pygoscelis_adeliae @ = --------meo-nnn--
ADAO91G9G5_9AVES Cuculus_canorus 00 meseeeeeees-e-a--
ABA1A7ZIR4_NOTFU_Nothobranchius furzeri = --------veemnnn--
ABOA1ABETY9 9TELE =Nothobranchius_korthausae -----------------
C3KGU4_ANOFI_Anoplopoma_fimbria = ---------cvoovonn--
L8WMV6 THACA Thanatephorus_cucumeris = = -----------ooonnn

R
R
R
R
R
R
R
R
R
R
R

WDAGFGMA- - GASSNPCSETYRGK
WDAGFGKA- - GASSNPCSETYHGK
WDAGFGGS - - GASSNPCSETYRGP
WDAGFGLT - - GASSNPCSETYHGS
WDAGFGGS - - GASKNPCSDTYHGP
WDAGFGGP - - GASGNPCSETYHGP
WDAGFGGS - -GSSSNPCSETYHGP
WDAGFGGP - - GASSSPCSETYRGP
WDAGFGGP - - GASSS5PCSETYRGP
WDAGFGGA - - GASGNPCSETFRGP
WAWQWGTG- - GSSTSPCAEDYRGA

ADABBOPAQD_GOSAR_Gossypium_arboreum = = =---emsmmmmmimirii e b

AGAOVIDG89 TRIBR Trichinella_britovi ~ ------o-meomnnn--

K1QTU4_CRAGI_Crassostrea_gigas

L8ICQ3_9GAMM_Photobacterium_marinum = -=-=ce-ememnannns
BOWJI40_CULQU Culex quinquefasciatus LnsawmsctplswlgshsslsvntdghciGTDL
AOAOKBUDD5 BACLA Bactrocera latifrons = -----------------
AGAONOPC47 _PAPMA Papilio_machaon = ------emmoooaoo--
AGAOHSCKLS5_9PSEU_Alloactinosynnema_sp.  -----------------
ABA167BX44 9HYPO Cordyceps_brongniartii = -----------------
G3J5Q9_CORMM_Cordyceps_militaris = =----comeconnnaonns
CBPA1 _PIG Sus scrofa @000 essseeesesescaaes

e e e e

FNFNFGGQ- -GSSTDPCDETFQGP

FGINF««=w= ROSKDTRSNIYGGP
WDYRWNEE - - GVSRSACSEHYAGY
FGYKWGGK - -GTSANPCAQTYRGS
YDYKWGT - - - LSSNSPCSDTYHGK
FNEHWNYDaeGSSSATSSETYRGA
WPYKWDVS -gGSSDNPCAEDFRGR
WPYKWDLS -gGASDNPCAEDFRGI
WDAGFGGA- - GASSNPCSETYHGK



Active site subsite 1

CBPA1_HUMAN_Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1_BOVIN Bos_taurus

B6ABG2_HELAM Helicoverpa_armigera
CBPA1 RAT Rattus_norvegicus
L5LE21_MYODS_ Myotis_davidii

M7AG89 CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ABAG91GV45 9AVES Cuculus_canorus
ABAG93PIN1_PYGAD Pygoscelis_adeliae
ADABG91G9G5_9AVES Cuculus_canorus
AGA1ATZIR4 NOTFU_Nothobranchius_furzeri

AGA1ABETY9 9TELE =Nothobranchius_korthausae

C3KGU4_AMNOFI_Anoplopoma_fimbria
L8WMV6_THACA Thanatephorus_cucumeris
AGAGBOPAQ9_GOSAR_Gossypium_arboreum
AGAGY1DGB9 _TRIBR_Trichinella_britovi
K1QTU4_CRAGI_Crassostrea_gigas
L81CQ3_9GAMM_Photobacterium_marinum
BOWI40_CULQU_Culex_quinquefasciatus
ADAOKBUDDS BACLA Bactrocera_latifrons
AGAGNOPC47_PAPMA_Papilio_machaon
ABAGHSCKLS 9PSEU Alloactinosynnema_sp.
ABA167BX44 9HYPO_ Cordyceps_brongniartii
G3150Q9_CORMM_Cordyceps_militaris
CBPA1 PIG Sus_scrofa

Tyr 248

SKAAVTALAS-LYGTK--F--NYG-SIIKARY
AKSAVTALTS-LHGTK--F--KYG-STIIDT]Y
AKSAVEALKS-LYGTS--Y--KYG-SIITT]Y
GKMMAQAIQK-TGGSE--Y - -KVGS55GL - UY

AS-GSTIDWTY-SQGIKYSFTFELRDT
AS-GSTIDWTY-SQGIKYSFTFELRDT
AS-GGSIDWSY -NQGIKYSFTFELRDT
AA-GGSDDWAK - SLNI -~ - - - - - - - -

AKSAVTALTS-LHGTK--F--KYG-SIIDTYYDAS-GSTIDWTY -SQGIKYSFTFELRDT

AKSAVTALAS-LYGTK--F--KYG-SIIKALY
AKAAVTALSS-LYDTQ--Y--RYG-SIITTIY
AQSAVTALAS-LYGTK--Y--KYG-SIIKALY
SEKAVAALSS-LYGTK--Y--KYG-SIITTRY
SKKAVAALSS-LYGTN--Y--KYG-SIITTRY
AKKAVSDLAA-VYGTK--Y--TYG-SIVDTIY
AQKAITDLAS-LYGTR--Y--RYG-SIIDTIY
AQKAITDLAS-LYGTR--Y--RYG-SIIDTIY
AKKAITDLAS-LYGTS--Y--RFG-SIIHTYY
EQGFARAFKA-PYGKT--L--KTG-PICQTRY

GIQAINELYS-LYGTR--Y--KVG-S5GADTUY

____________ D_________________._ S
LIhGSGREYYY-DRGI - LSSVVEVGSR
55-GTSTQYARFEAGIKYSYTAELPDT

CANMAMEIHKVTK------- RQYGIHRGKPRA
ATVAVETLRGSGSLAA--Y--RVD-SQHEM?

AS-GGTIDWTY-NQGIKYSYTFELRDT
AS-GGTVDWTY-NQGIKYSFTFELRDR
AS-G55IDWAY-NQGIKYSFTFELRDT
AS-GGTIDWTY-NQGIKYSFTFELRDT
AS-GGTIDWTY-NQGIKYSFTFELRDT
AD-GTTVDWAY -DNGVKYSFTFELRDT
AS-GGTIDWTY-NQGIKYSYTFELRDT
AS-GGTIDWTY-NQGIKYSYTFELRDT
AS-GCTSDWTY -NQGIKYSYTFELRDT
AS-G55VDYAYGYSKIKYSFTPELRGA
DYTINRSIRYSLI----- YiFEY-------1 “f--m--

D5-GSANDYV(Q-AVGYPLAYTYELPAR

ALAGTDANPAIAG------- FOPGISSDE-UYYTN-GETTDYADTSAGT -VAFTPELSEG

AKGAVDAIYR-IHGTK--Y--RYG-PICS5TIY
AKGAVDAMYK-VYGTS--F--RYG-PICTTIY
SKSAVAALTS-LYGTK--F--QYG-SIITTIY

AT-G55VDYVADVVKADYTFTAELRDT
AT-G55VDYVADVVRGDYTFTAELRDT
AS-GGTIDWTY-NQGIKYSFSFELRDT



Active site subsite2

ASN144

ARG145

ARG1Z27 _\

4 SER197
GLUZ270
TYR198
SER199

ARG71

Arg 127

51 Glu 270

ST

Asn 144
Arg 145
Tyr 248




Active site subsite2

CBPA1_HUMAN_Homo_sapiens

CBPA1 MOUSE_Mus_musculus

CBPA1_BOVIN Bos_taurus

B6ABG2_HELAM Helicoverpa_armigera
CBPA1 RAT Rattus_norvegicus
L5LE21_MYODS Myotis_davidii

M7AG89 CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ABAG91GV45 9AVES Cuculus_canorus
ABGAG93PIN1_PYGAD_Pygoscelis_adeliae
ABAG91GIG5 9AVES Cuculus_canorus
APA1ATZIR4 NOTFU Nothobranchius_furzeri

AGA1ASETY9 9TELE =Nothobranchius_korthausae

C3KGU4 ANOFI_Anoplopoma_fimbria

L8WMV6 _THACA Thanatephorus_cucumeris
ABAGBOPAQY GOSAR_Gossypium_arboreum
ABGAGYV1DG8Y_TRIBR_Trichinella_britovi
K1QTU4_CRAGI Crassostrea_gigas
L8JICQ3_9GAMM_Photobacterium_marinum
BOWI40 CULQU Culex_quinquefasciatus
ABDAGKBUDDS BACLA_Bactrocera_latifrons
AGAONOPC47_PAPMA_Papilio_machaon
ABAGHSCKLS5 _9PSEU_Alloactinosynnema_sp.
ABA167BX44 9HYPO Cordyceps_brongniartii
G315Q9_CORMM_Cordyceps _militaris
CBPA1_PIG_Sus_scrofa

Arg71

---------------- GSKRPAIWIDTGIHYREWVTQASGYWFAKKITQDY - gQDAAFTA
---------------- GTNRPAIWIDTGIHYREWVTQASGVWFAKKITKDY -gQEPTLTA
———————————————— GSMRPAIWIDLGIHYREWITQATGYWFAKKFTEDY - gQDPSFTA
———————————————— GTMRPAIWIDTGIHYREWVTQASGYWFAKKITKDY -gQDPTFTA
---------------- GMMRPAIWIDTGIHYREWVTQASGIWFAKKITQDY -gQNPAFTA
---------------- GTKRPAIWIDTGIHYREWVTOASGVWFAKKIVDSY -gTDPSLTS
---------------- GMMRPAIWIDTGIHYREWVTQASGYWFAKKITQDY -gHDEVLTS
---------------- GTNRPAIWIDTGIHYREWVTQASGVWFAKKIVQDH-eNDSELAS
---------------- GSMRSAIWLDTGIHYREWITQATGIWTANKIAKEY -gQDPSVTA
---------------- GSNRPAIWLDTGIHYREWITOATGIWTANKIAKEY -gQDPSITA
———————————————— GTMRPAIWIDTGIHYREWVTQASGIWFAKKIVKDY - gSDPALTA
---------------- GTNRPAVWIDTGIHYREWVTQASGIWFAKKIVKDY -gSDPALTA
———————————————— GTMRPAIWIDTGIHYREWVTQASGTWFAKKIVTDY -gTDPVLTA
--------------------------------------- EQIAYSLLSNY-TTSSTIKS

FWASSS5TAL--IENCF-----------~
FWIGIELAVNFIQHLLDNY - pSNPDVVE
EWIGPSVATWILDTLTKMYasNDTEL-E
-------------- FQNNRKPVIVLQSLLHAREWVTLPAALYAIRKLVY-----VDITDRD
————————————— gIADGSRPAVLYSSTQHAREWISTEVNRRLLNHYVDRFkaNDPEIKR
-------------- SGGGKKPAVVLHGTVHAREWIASMVVEYFINELLSKY-gTDSTITS
-------------- SGGGKKPAVVFHGTVHAREWIASMVIEYFINELVTKY -gSDQRITS
---------------- GMMRPAIWIDTGIHYREWVTQASGYWFAKKITEDY -gQDPAFTA



Active site subsite2

CBPA1 _HUMAN_ Homo sapiens
CBPA1_MOUSE_Mus _musculus

CBPA1_BOVIN Bos_taurus

B6ABG2 HELAM Helicoverpa_armigera
CBPA1_RAT_Rattus_norvegicus

L5LE21 _MYODS_Myotis_davidii
M7AG89_CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ADABO1GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD_Pygoscelis_adeliae
ADAB91GIG5 9AVES Cuculus_canorus
AOA1ATZIR4 NOTFU_Nothobranchius_furzeri

AOA1ABETY9 9TELE =Nothobranchius_korthausae

C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6_THACA Thanatephorus_cucumeris
AGABBOPAQY _GOSAR_Gossypium_arboreum
ABGABYV1DG89 _TRIBR Trichinella_britovi
K1QTU4 CRAGI Crassostrea_gigas
L8JCQ3_9GAMM_Photobacterium_marinum
BOWJ40_CULQU_Culex_quinquefasciatus
ADABDKBUDDS BACLA Bactrocera_latifrons
AOABNOPC47_PAPMA_Papilio_machaon
APABHSCKL5 9PSEU_Alloactinosynnema_sp.
AOA167BX44 9HYPO Cordyceps_brongniartii
G3J509 CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

Ser 197
FANSEVEVKSIVDF-VKD- - - -hGNIKAFISIH SQLLMYPYGYKT - EPVPDQDELDQL
FPNSEVEVKSIVDFVYTSH----- GNIKAFISIHSKSQLLLYPYGYTS-EPAPDKEELDQL
YANSEVEVKSIVDF-VED- - - -hGNFKAFLSIH SQLLLYPYGYTT-QSIPDKTELNQV
———————————————————————————— YLTYHSYGOYLLYPWGYDN-ALPPDHKNLETY

FPNSEVEVKSIVDFVTSH----- GNIKAFISIH
FANSETEVKSIVDF -VKS- - - -hGNIKAFISIH
YANSEREVKAIVDF-VKS- - - -hGNIKTFISIH
FANSEVEVKSIVDF -VKN- - - -hGNIKAFISIH
YANSEPEVKAIVDFVTNH----- GNIKAFISIH
YANSEPEVKAIVDF -VKN- - - -hGNIKAFVSIH
YAHSEREVKAIVDFiLGH- - - - - GNVKSVISIH
SAHSESEVKSIVDF -VKS- - - -hGNFKAFISIH
SAHSESEVKSIVDF-VKS- - - -hGNFKAFISIHSYSQMLMYPYGYTR - TPVKDQAELHQL
RANSESEVKSIVDF - AKS- - - -hGNLKAFVSIHSFSQMLLYPYGYTN- TPAKDQVELHNL
SAGDSPEFKALSAF-LNAransaAGAKLYIDFHAYGLYFMGPYGYSCTANAADKTEHTKM
---------------------------------------- FPFSYSAAYLAQGSTEVRDI
FAFSEPESRAVRDF-VLAh- - -kKNHLGAFIDLHTYSQLWIHPYGHRPDTYPADVDDLKMT

SQLLLYPYGYTS-EPAPDQAELDQL
SQLLLYPYGYTT-DPAKDQAELDEL
SQLLLYPYGYTK-TRASDYQELDNI
SQLLLYPYGYKE-EPASDQKELDQL
SQLLLYPYGYTT-TPVPDQEELHET
SQLLFYPYGYTS-TPVPDOKELDQI
SQMLLYPYGYKT - APAPDHQELNEL
SQLLLYPYGYTR-TPVKDQAELHQL

EAFSEPETQAIKRF-VES- - - -hDNIRIALDYHSPGNVF - FPAHKFNHEAEIEGTDLNIL
RAFSEPEAKALSKF-LQNs---rRNIQIFVSLHSYGOTISYPGEKRSQTNDEQFSNVHEM
KAFSEPETFYISKF-ISHy--prDTFKAFLSFHSYGQYILYPWGYDY -QPTADKADLDRY
GPFSEPETVVLRNI-IQQT---rNRIELFIDIHSFGSMILYAYG-TG-DLPANALTLNVA
MAASEPETRAMAGL-LDR----- IKPKFQSNWHSRGEWILYPQOWQTGTPEADNP - - IYV
SAGDAPETKSLSGF - LQKvk-naQGLKLYIDYHSYSQIIMTPYGYSCSARPVNDGELQSL
SAGDAPETKSLSAF - LQRik-saQGLKLYIDYHSYSQLFMTPYGYSCSALPANNAELQSL
FPNSEVEVKSIVDF-VND- - - -hGNIKAFISIHSYSQLLLYPYGYKT - EAPADKDELDQI



Active site subsite2

CBPA1 HUMAN Homo_sapiens
CBPA1_MOUSE_Mus_musculus

CBPA1_BOVIN Bos_taurus

B6ABG2_HELAM Helicoverpa_armigera
CBPA1_RAT_Rattus_norvegicus
L5LE21_MYODS Myotis_davidii
M7AG89_CHEMY Chelonia_mydas

W6TYR4 _ECHGR_Echinococcus_granulosus
ADABY1GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD Pygoscelis_adeliae
ADABAY1GIG5 9AVES Cuculus_canorus
AOALATZIR4 NOTFU_Nothobranchius_furzeri
ABALABETY9 9TELE =Nothobranchius_korthausae
C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6_THACA Thanatephorus_cucumeris
AGABBAPAQY _GOSAR_Gossypium_arboreum
ABGABV1DG89 _TRIBR Trichinella_britovi
K1QTU4 CRAGI_Crassostrea gigas
L8JCQ3_9GAMM_Photobacterium_marinum
BOWJ48_CULQU Culex_guinquefasciatus
ADABKBUDDS BACLA Bactrocera_latifrons
AGABNOPC47_PAPMA_Papilio_machaon
ADABHSCKLS 9PSEU_Alloactinosynnema_sp.
AOA167BX44 9HYPO Cordyceps_brongniartii
G31509 _CORMM_Cordyceps_militaris
CBPA1_PIG Sus_scrofa

Tyr 198

FANSEVEVKSIVDF-VKD- - - -hGNIKAFISIH
FPNSEVEVKSIVDFVYTSH----- GNIKAFISIH
YANSEVEVKSIVDF-VKD- - - - hGNFKAFLSIH
---------------------------- YLTYH
FPNSEVEVKSIVDFVTSH----- GNIKAFISIH
FANSETEVKSIVDF -VKS- - - -hGNIKAFISIH
YANSEREVKAIVDF-VKS- - - -hGNIKTFISIH
FANSEVEVKSIVDF-VKN- - - -hGNIKAFISIH
YANSEPEVKAIVDFVTNH- - - - - GNIKAFISIH
YANSEPEVKAIVDF-VKN- - - - hGNIKAFVSIH
YAHSEREVKAIVDFiLGH- - - - - GNVKSVISIH
SAHSESEVKSIVDF -VKS- - - -hGNFKAFISIH
SAHSESEVKSIVDF-VKS- - - -hGNFKAFISIH
RANSESEVKSIVDF - AKS- - - -hGNLKAFVSIHYYBQMLLYPYGYTN- TPAKDQVELHNL
SAGDSPEFKALSAF-LNAransaAGAKLYIDFHAYLLYFMGPYGYSCTANAADKTEHTKM
-------------------------------------- FPFSYSAAYLAQGSTEVRDI
FAFSEPESRAVRDF -VLAh- - -KNHLGAFIDLHTYFQLWIHPYGHRPDTYPADVDDLKMT

YBRQLLMYPYGYKT - EFVPDQDELDQL
YEQLLLYPYGYTS-EPAPDKEELDQL
YEQLLLYPYGYTT-QSIPDKTELNQV
YLEQYLLYPWGYDN-ALPPDHKNLETV
YEQLLLYPYGYTS-EPAPDQAELDQL
YBRQLLLYPYGYTT-DPAKDQAELDEL
YBOLLLYPYGYTK-TRASDYQELDNI
YEQLLLYPYGYKE- EPASDQKELDQL
YBQLLLYPYGYTT-TPVPDQEELHET
YEQLLFYPYGYTS-TPVPDQKELDQI
YBRQMLLYPYGYKT -APAPDHQELNEL
YEQLLLYPYGYTR-TPVKDQAELHQL
YEQMLMYPYGYTR - TPVKDQAELHQL

EAFSEPETQAIKRF-VES- - - -hDNIRIALDYHSQGNVF - FPAHKFNHEAEIEGTDLNIL
RAFSEPEAKALSKF-LQNs---rENIQIFVSLHYYEQTISYPGEKRSQTNDEQFSNVHEM
KAFSEPETFYISKF-ISHy--prDTFRAFLSFHYYLRQYILYPWGYDY -QPTADKADLDRY
GPFSEPETVVLRNI-IQQT---rNRIELFIDIHSFGSMILYAYG-TG-DLPANALTLNVA
MAASEPETRAMAGL-LDR----- IKPKFQSHNWHSAGEWILYPQGWQTGTPEADNP - - TYV
SAGDAPETKSLSGF - LQKvk-naQGLKLYIDYHYYFQIIMTPYGYSCSARPVNDGELQSL
SAGDAPETKSLSAF - LQRik-saQGLKLYIDYHYYBQLFMTPYGYSCSALPANNAELQSL
FPNSEVEVKSIVDF -VND- - - -hGNIKAFISIHYYBQLLLYPYGYKT - EAPADKDELDQI




Active site subsite2

CBPA1 _HUMAN_ Homo sapiens
CBPA1_MOUSE_Mus _musculus

CBPA1_BOVIN Bos_taurus

B6ABG2 HELAM Helicoverpa_armigera
CBPA1_RAT_Rattus_norvegicus

L5LE21 _MYODS_Myotis_davidii
M7AG89_CHEMY Chelonia_mydas
W6TYR4_ECHGR_Echinococcus_granulosus
ADABO1GV45 9AVES Cuculus_canorus
ABAB93PIN1_PYGAD_Pygoscelis_adeliae
ADAB91GIG5 9AVES Cuculus_canorus
AOA1ATZIR4 NOTFU_Nothobranchius_furzeri

AOA1ABETY9 9TELE =Nothobranchius_korthausae

C3KGU4_ANOFI_Anoplopoma_fimbria
L8WMV6_THACA Thanatephorus_cucumeris
AGABBOPAQY _GOSAR_Gossypium_arboreum
ABGABYV1DG89 _TRIBR Trichinella_britovi
K1QTU4 CRAGI Crassostrea_gigas
L8JCQ3_9GAMM_Photobacterium_marinum
BOWJ40_CULQU_Culex_quinquefasciatus
ADABDKBUDDS BACLA Bactrocera_latifrons
AOABNOPC47_PAPMA_Papilio_machaon
APABHSCKL5 9PSEU_Alloactinosynnema_sp.
AOA167BX44 9HYPO Cordyceps_brongniartii
G3J509 CORMM_Cordyceps_militaris
CBPA1_PIG_Sus_scrofa

Ser 199

FPNSEVEVKSIVDFVYTSH----- GMNIKAFISIHSYSPLLLYPYGYTS-EPAPDKEELDQL
YANSEVEVKSIVDF-VKD- - - -hGNFKAFLSTHSYSfLLLYPYGYTT-QSIPDKTELNQV
---------------------------- YLTYHSYGQYLLYPWGYDN-ALPPDHKNLETY
FPNSEVEVKSIVDFVTSH----- GMIKAFISIHSYSPLLLYPYCYTS-EPAPDQAELDQL
FANSETEVKSIVDF-VKS- - - -hGNIKAFISIHSYSPLLLYPYGYTT-DPAKDQAELDEL
YANSEREVKAIVDF-VKS- - - -hGNIKTFISIHSYS)LLLYPYGYTK- TRASDYQELDNI
FANSEVEVKSIVDF -VKN- - - - hGNIKAFISIHSYSLLLYPYGYKE - EPASDQKELDQL
YANSEPEVKAIVDFVTNH----- GNIKAFISIHSYSPLLLYPYGYTT-TPVPDQEELHEI
YANSEPEVKAIVDF-VKN- - - - hGNIKAFVSIHSYSPLLFYPYGYTS- TPVPDQKELDQI
YAHSEREVKAIVDFiLGH- - - - - GNVKSVISIHSYSPMLLYPYGYKT - APAPDHQELNEL
SAHSESEVKSIVDF -VKS- - - -hGNFKAFISIHSYSPLLLYPYGYTR- TPVKDQAELHQL
SAHSESEVKSIVDF-VKS- - - -hGNFKAFISIHSYSPMLMYPYGYTR - TPVKDQAELHQL
RANSESEVKSIVDF - AKS- - - -hGNLKAFVSTHSYSPMLLYPYGYTN- TPAKDQVELHNL
SAGDSPEFKALSAF-LNAransaAGAKLYIDFHAYGLYFMGPYGYSCTANAADKTEHTKM
---------------------------------------- FPFSYSAAYLAQGSTEVRDI
FAFSEPESRAVRDF-VLAh- - -kNHLGAFI DLHTLHI HPYGHRPDTYPADVDDLEMT

FANSEVEVKSIVDF-VKD- - - -hGNIKAFISIHS iILLHVPYGYKT-EPUPDQDELDQL

EAFSEPETQAIKRF-VES- - - -hDNIRIALDYHSQGNVF - FPAHKFNHEAETIEGTDLNIL
RAFSEPEAKALSKF-LQNs---rRNIQIFVSLHSYGQTISYPGEKRSQTNDEQFSNVHEM
KAFSEPETFYISKF-ISHy--prODTFKAFLSFHSYGQYILYPWGYDY -QPTADKADLDRY
GPFSEPETVVLRNI-IQQT---rNRIELFIDIHSFGSMILYAYG-TG-DLPANALTLNVA
MAASEPETRAMAGL-LDR----- IKPKFQSNWHSAGEWILYPQCGWQTGTPEADNP - - IYV
SAGDAPETKSLSGF - LQKvk-naQGLKLYIDYHSYSPIIMTPYGYSCSARPVNDGELQSL
SAGDAPETKSLSAF-LQRik-saQGLKLYIDYHSYS)LFMTPYGYSCSALPANNAELQSL
FPNSEVEVKSIVDF-VND- - - -hGNIKAFISIHSYSPLLLYPYGYKT - EAPADKDELDQI
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Reaction inhibition

Phenylalanine-N
-sulfonamide

ARG1Z27




Reaction inhibition

HIS136:ND1 >

HISES:ND1

GLU72:0E2
GLUT2:0E1

L-benzylsuccinic acid

BTW402:51

HISE2:ND1

GLU72:0E2

GLU72:0E1

2-benzyl-3,4-
epithiobutanoic acid



CPA2

CPA1

CPA4



Pa ncreatIC C B P Sequence Alignment

Subsite 1

LEGEND: 2PCU — CPA4 / 4UEE — CPA1 / 1DTD — CPA2 / 1ZLI— CPB

2PCU:A|PDBID|CHAIN|SEQUENCE
4UEE:A|PDBID | CHAIN | SEQUENCE
1DTD:A|PDBID|CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

2PCU:A|PDBID | CHAIN|SEQUENCE
4UEE:A|PDBID|CHAIN|SEQUENCE
1DTD:A|PDBID|CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

2PCU:A|PDBID|CHAIN|SEQUENCE
4UEE:A|PDBID|CHAIN|SEQUENCE
1DTD:A|PDBID|CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

2PCU:A|PDBID|CHAIN|SEQUENCE
4UEE:A|PDBID | CHAIN|SEQUENCE
1DTD:A|PDBID | CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

2PCU:A|PDBID|CHAIN|SEQUENCE
4UEE:A|PDBID | CHAIN | SEQUENCE
1DTD:A|PDBID|CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

2PCU:A|PDBID|CHAIN|SEQUENCE
4UEE:A|PDBID|CHAIN|SEQUENCE
1DTD:A|PDBID|CHAIN|SEQUENCE
1ZLI:A|PDBID|CHAIN|SEQUENCE

. .nnfnygayhsleaiy- -HEMDNIAADFPDLARRVKIGHSFENRPMYVLKFSTGKGVRR
arstdtfnyatyhtleelYDFLDLLVAENPHLYSKIQIGNTYEGRPIYVLKFSTG-GSKR
..... fnfgayhtleei-SQEMDNLVAEHPGLVSKVNIGSSFENRPMNVLKFSTG- - GDK
.vratghsyekynnwetIEAWTQQVATENPALISRSVIGTTFEGRAIYLLKVGKA- GQNK

69 72
PAVWLNAGI ISQATAIWTARKIVSDYQRDPAITSILEKMDIFLLPVANPDGYVYT
PAIWIDTGI VTQASGVWFAKKITQDYQQDAAFTAILDTLDIFLEIVTNPDGFAFT
PATWLDAGT VTQATALWTANKIVSDYgKDPSITSILDALDIFLLPVTNPDGYVFS
PAIFMDCG ISPAFCQWFVREAVRTYQREIQVTELLNKLDFYVLPVLNIDGYIYT

127 144-145
QTQNRLWRKTRSRNPgs . scLGADANRNWNASFAGKGASDNPCSEVYHGPHANSEVEVKS
HSTNRMWRKTRSHTAgS . LciGVDF WDAGFGLSGASSNPCSETYHGKFANSEVEVKS
QTKNRMWRKTRSKVSagslcvGVDH WDAGFGGPGASSNPCSDSYHGPSANSEVEVKS
WTKSRFWR TRSTHTgSiggiGTD' NFDAGWCEIGASRNPCDETYCGPAAESEKETKA
VVDFIQK.hGNFKGFIDUHEYSQLLMYPYGYSVKKAPDAEELDKVARLAAKALASVSGTE
IVDFVKD. hGNIKAFISTHSYSQLLMYPYGYKTEPVPDQDELDQLSKAAVTALASLYGTK
IVDFIKS.hGKVKAFII YSQLLMFPYGYKCTKLDDFDELSEVAQKAAQSLSRLHGTK

LADFIRNK1SSIKAYLTIHSYSQMMIYPYSYAYKLGENNAELNALAKATVKELASLHGTK
248 270

YQVGPTCTT ASGSSIDWAY -DNGIKFAFT RDTGTygFLLPANQIIPTAEETWLg
FNYGSTIIKA ASGSTIDWTY-SQGIKYSFT RDTGRygFLLPASQIIPTAKETWLa
YKVGPICSY ASGGSIDWSY-DYGIKYSFA RDTGRygFLLPARQILPTAEETHWLg
YTYGPGATT AAGGSDDWAYDQ-GIRYSFT RDTGRygFLLPESQIRATCEETFLa
lktimehvrdnl.
11timehtlnhpy
lkaimehvrdhpy
ikyvasyvlehly



Pa ncreatK: C B P Sequence Alignment

LEGEND: 2PCU — CPA4 / 4UEE — CPA1 / 1DTD — CPA2 / 1ZL1— CPB

2PCU:
4UEE:
1DTD:
1ZLI:

2PCU:
4UEE:
1DTD:
1ZLI:

2PCU:
qUEE:
1DTD:
1ZLI:

2PCU:
qUEE:
1DTD:
1ZLI:

2PCU:
4UEE:
1DTD:
1ZLI:

2PCU:
4UEE:
1DTD:
17LI:

A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

A|PDBID|CHAIN | SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE
A|PDBID|CHAIN|SEQUENCE

..nnfnygayhsleaily--HEMDNIAADFPDLARRVKIGHSFENRPMYVLKFSTGKGVRR

arstdtfnyatyhtleeIYDFLDLLVAENPHLYSKIQIGNTYEGRPIYVLKFSTG-GSKR

..... fnfgayhtleei-SQEMDNLVAEHPGLYSKVNIGSSFENRPMNVLKFSTG- - GDK

.vratghsyekynnwetTEAWTQQVATENPALISRSVIGTTFEGRATIYLLKVGKA-GQNK
71

PAVWLNAGIHSREWISQATAIWTARKIVSDYQRDPAITSILEKMDIFLLPVANPDGYVYT
PAIWIDTGIHSREWVTQASGVWFAKKITQDYgQDAAFTAILDTLDIFLEIVTNPDGFAFT
PATWLDAGIHAREWVTQATALWTANKIVSDYgKDPSITSILDALDIFLLPVTNPDGYVFS
PAIFMDCGFHAREWISPAFCQWFYREAVRTYQREIQVTELLNKLDFYVLPVLNIDGYIYT

QTQNRLWRKTRSRNPgs .sciGADPNRNWNASFAGKGASDNPCSEVYHGPHANSEVEVKS
HSTNRMWRKTRSHTAgs . Lc LGVDPNRNWDAGFGLSGASSNPCSETYHGKFANSEVEVKS
QTKNRMWRKTRSKVSagslcvGVDPNRNWDAGFGGPGASSNPCSDSYHGPSANSEVEVKS
WTKSRFWRKTRSTHTgS.scLGTDPNRNFDAGWCEIGASRNPCDETYCGPAAESEKETKA
197-199
VVDFIQK.hGNFKGFIDLHSYSQLLMYPYGYSVKKAPDAEELDKVARLAAKALASVSGTE
IVDFVKD.hGNIKAFISIHSYSQLLMYPYGYKTEPVPDQDELDQLSKAAVTALASLYGTK
IVDFIKS.hGKVKAFIILHSYSOLLMFPYGYKCTKLDDFDELSEVAQKAAQSLSRLHGTK
LADFIRNK1SSIKAYLTIHSYSQMMIYPYSYAYKLGENNAELNALAKATVKELASLHGTK

YQVGPTCTTVYPASGSSIDWAY -DNGIKFAFTFELRDTGTYgFLLPANQIIPTAEETWLY
FNYGSIIKAIYQASGSTIDWTY -SQGIKYSFTFELRDTCGRygFLLPASQIIPTAKETWLa
YKVGPICSVIYQASGGSIDWSY-DYGIKYSFAFELRDTGRYgFLLPARQILPTAEETWLg
YTYGPGATTIYPAAGGSDDWAYDQ-GIRYSFTFELRDTGRYgGFLLPESQIRATCEETFLA

lktimehvrdnl.
11timehtlnhpy
lkaimehvrdhpy
ikyvasyvlehly



Pair
Pair
Pair
Pair
Pair
Pair

Pa ncreatK: C B P Superimposition

Nni

= R Wy = U LS

Domainl
1z11i_CPB
1z11i_CPB
1z11i_CPB
CPA1

CPAl1
1dtd1_CPA2

Domain2

CPA1
1dtd1_CPA2
2cpu_CPA4
1dtd1_CPA2
2cpu_CPA4
2cpu_CPA4

WOOWD WD WD WD WD N

.19
.26
.19
.35
.39
.41

RMS

.71
.78
.87
.50
.08
.35

2200000

Lenl
306
3006
306
308
308
303

Len2
308
303
305
303
305
305

Align
309
305
305
303
305
304

NFit Eq.

300
301
302
301
304
301

300
301
302
301
304
299

5ecs.

2200000

48.
46.
47.
66.
59.
68.

Bl
67
i
68
45
54
90



4UEE_CPA1l
1DTD_CPA2
1ZLI_CPB

4UEE_CPA1
1DTD_CPA2
1ZLI_CPB

4UEE_CPA1l
1DTD_CPA2
1ZLI_CPB

4UEE_CPA1
1DTD_CPA2
1ZLI_CPB

4UEE_CPA1
1DTD_CPA2
1ZLI_CPB

4UEE_CPA1l
1DTD_CPA2
1ZLI_CPB

arstdtfnyatyhtleeIYDFLDLLVAENPHLVSKIQIGNTYEGRPIYVLKFSTGGSKRP
————— fnfgayhtleei-SQEMDNLVAEHPGLVSKVNIGSSFENRPMNVLKFSTG-GDKP
-vratghsyekynnwet IEAWTQQVATENPALISRSVIGTTFEGRAIYLLKVGKAGQNKP

AIWIDTGIHSREWVTQASGVWFAKKITQDYgQDAAFTAILDTLDIFLEIVTNPDGFAFTH
AIWLDAGIHAREWVTQATALWTANKIVSDYgKDPSITSILDALDIFLLPVINPDGYVFSQ
AIFMDCGFHAREWISPAFCQWFVREAVRTYQREIQVTELLNKLDFYVLPVLNIDGYIYTW

STNRMWRKTRSHTAgs—1ciGVDPNRNWDAGFGLSGASSNPCSETYHGKFANSEVEVKSI
TKNRMWRKTRSKVSags LcvGVDPNRNWDAGFGGPGASSNPCSDSYHGPSANSEVEVKSI
TKSRFWRKTRSTHTgs—sciGTDPNRNFDAGWCEIGASRNPCDETYCGPAAESEKETKAL

VDFVKD-hGNIKAFISIHSYSQLLMYPYGYKTEPVPDQDELDQLSKAAVTALASLYGTKF
VDFIKS-hGKVKAFIILHSYSQLLMFPYGYKCTKLDDFDELSEVAQKAAQSLSRLHGTKY
ADFIRNKISSIKAYL;E?SYSQMMIYPYSYAYKLGENNAELNALAKATVKELASLHGTKY
NYGSIIKAIYQASGSTIPWTY-SQGIKYSFTFELRDTGRYgFLLPASQIIPTAKETWLal
KVGPICSVIYQASGGS IPDWSY-DYGIKYSFAFELRDTGRYgFLLPARQILPTAEETWLGL
TYGPGATTIYPAAGGSDDWAYDQ-GIRYSFTFELRDTGRYgFLLPESQIRATCEETFLai

ltimehtlnhpy
kaimehvrdhpy
kyvasyvlehly

Amino acid 255

Main determinant of

specificity
CPA1
CPA2 e

binds aliphatic binds basic
residues residues
ILE ASP



Substrate specificity a/ssubfamily

111-419-CBPA1
115-419-CBPA2

111-419-CBPA1
115-419-CBPA2

111-419-CBPA1
115-419-CBPA2

111-419-CBPA1
115-419-CBPA2

111-419-CBPA1
115-419-CBPAZ2

111-419-CBPA1
115-419-CBPAZ

111-419-CBPA1l
115-419-CBPAZ2

ARSTDTFNYATYHTLEEIYDFLDLLVAENPHLVSKIQIGNTYEGRPIYVL
---SGNFNFGAYHTLEEISQEMDNLVAEHPGLYSKVNIGSSFENRPMNVL

:..**:.:******* H :* ****:* ****::**.::*.**: ¥k
KFSTGGSKRPAIWIDTGIHSREWVTQASGVWFAKKITQDYGQDAAFTAIL
KFSTGGDK-PAIWLDAGIHAREWVTQATALWTANKIVSDYGKDPSITSIL

kkkkbkk &k hkkkkedhehkhkhkrhkhkhkhkhkkdkes ok keodkk kkkredk wekekik
. Fi H H . e e o

e o

DTLDIFLEIVTNPDGFAFTHSTNRMWRKTRSHTAGSLCIGVDPNRNWDAG
DALDIFLLPVTNPDGYVFSQTKNRMWRKTRSKVSGSLCVGVYDPNRNIWDAG

krkkkkk kkkkkdks ke kkhkkkkkkk: khkkk:kdkkkhkkkihdk

FGLSGASSNPCSETYHCKFANSEVEVKSIVDFVKDHGNIKAFISIHSYS(
FGGPGASSNPCSDSYHCGPSANSEVEVKSIVDFIKSHGKVKAFITLHSYS(

kk  kkkkkkkk::kkk kkkkkhkkkhkkkkkek khkreokkhkkrrhikhdk

LLMYPYGYKTEPVPDODELDQLSKAAVTALASLYGTKFNYGSITIKATIYQA
LLMFPYGYKCTKLDDFDELSEVAQKAAQSLRSLHGTKYKVGPICSVIYQA

EhkEk e+ kEEEK r Kk KKK eveer K vk Kkeokkker &k & khkhk
H H - H m . e

253-255

.....

ELRDTGRYGFLLPASQIIPTAKETWLALLTI
ELRDTGRYGFLLPARQILPTAEETWLGLKAI

Thhkkkkkkkhkkhhkd Fhk:hhk1hkdkk *& %

MEHTLNHPY
MEHVRDHPY

*kk = kkk
C—

CPA1

SER

THR

THR

253

254

268

CPA2

GLY

SER

ALA



L THR268

ILE255

SER253
THR254

CPA1l

SER

CPA2

iILE

GLY



/ ILE ‘

y: ‘(5 SER253 ?
)

CPA1 CPA2



SER253
THR254

N\

CPA1.: specificity pocket + Zn binding residues



CPA2: specificity pocket + Zn binding residues



Substrate specificity a/ssubfamily

GLU270

\ r N 4
il HIS1986 HIS
__ _‘ E F ALA
\ 1| THR268 GLU 7/

ILE255 N
@ THR254 \; A3
ARG H
SER253

ASN144

ARG145

ARG

ARG127 TYR248

CPA1 CPA2



CPA1: specificity pocket + Zn binding residues + active site



CPA2: specificity pocket + Zn binding residues + active site



CLUSTAL FORMAT for T-COFFEE Version_11.00.8cbe486 [http://www.tcoffee.org]

[MODE: ], CPU=0.00@ sec, SCORE=811, Nseg=2, Len=434

111-419-hCPA1l
18-423-hCPM

111-419-hCPA1
18-423-hCPM

111-419-hCPA1l
18-423-hCPM

111-419-hCPA1
18-423-hCPM

111-419-hCPA1l
18-423-hCPM

111-419-hCPA1
18-423-hCPM

111-419-hCPA1l
18-423-hCPM

111-419-hCPA1l
18-423-hCPM

111-419-hCPA1l
18-423-hCPM

ARSTDTFNYATYHTLEEIYDFLDLLVAENPHLVSKI-QIGNTYEGRPIYV
L————DF———NYHROEGMEAFLKT VAGNYSSVTHLHSIGKSVKGRNLWV
* I = T S k3% 1k E He = SEHEE
69 72
LKFSTGGSK————RPAIWIDTG VTOASGVWFAKKITQDYGQDAA
LVVGRFPKEHRIGIPEFKYVAN VGRELLLHLIDYLVTSDGKDFE
X aa * * : H T

FTAILDTLDIFLEIVINPDGFAFTHSTNRMWRKTRSHTAGSLCIGVDPNR
ITNLINSTRIHIMPSMNPDGFEAVKKPDCYYSIGRENYN————- QYDLNR
HE SHHHHE T *RKKEK L daad : L * kk

NWDAGFGLSGASSNPCSETYHGKFANSEVEVKSIVDFVKDHGNIKAFISI

NFPDAFEYNNVSRQPETVAV-MKWLKTETFVLS———-——-—————- ANL

i ek ikl S G *1 ik, k% o
196

HBYSQLLMYPYG——-—————- YKTEPVPDQDELDQLSKAAVTALASL-—-
HGGALVASYPFDNGVQATGALYSRSLTPDDDVFQYLAHTYASRNPNMKKG
* EEH ¥o oo oukkik DDOKIDD W1 ot

248 270
—-YGTKFNYGSIIK-—-A] YIASGSTIDWTYSOGIKYSFT'E R——m——
DECKNKMNFPNGVTNGYS YPLQGGMQDYNYIWAQCFEITLE|SCCKYPR

KIKE o [ PR HE S

EEKLPSFWNNNKASLIEYIKQVHLGVKGQVFDQNGNPLPNVIVEVQDRKH

——————— DTGRY-GFLLPASQIIPTA-——KETWLALLTIMEHTLNHPY—-
ICPYRTNKYGEYYLLLLPGSYIINVTVPGHDPHITKVIIPEKSQONFSALK
oRek IdRE, K Kk L HHHH T T T

KDILLPFQGQLDSIPVSNPSCPMIPLYRNLPDHS

%ID: 15,9

CLUSTAL FORMAT for T-COFFEE Version_11.0@.8cbed486 [http://www.tcoffee.org]

[MODE: ], CPU=0.0@ sec, SCORE=836, Nseq=2, Len=455
1ZLI_CPB VRATGHSYEKYNNWETIEAWTQQVATENPALISRSVIGTTFEGRAIYLLK
21-458-hCPN VTFRHHRYDDL-—---- VRTLYKVQNECPGITRVYSIGRSVEGRHLYVLE
* * ki, ENtET Dokkk 1kIk:
69 72
1ZLI_CPB VGK-AGQN---KPAIFMDCGHH ISPAFC———QWFVREAVRTYGREI
21-458-hCPN FSDHPGIHEPLEPEVKYVGN H LGRELMLGLSEFLCEEFR——NRNG
e * * o Y e s s
1ZLI_CPB QVTELLNKLDFYVLPVLNIDGYIYTWTKSRFWRKTRSTHTGSSCIGTDPN
21-458-hCPN RIVGLIQDTRIHILPSMNPDGYEVAAAQG——PNKPGYLVGRNNANGVDLN
Skt PR Sk Rk § i = .
1ZLI_CPB RNFDAGWCEIGASRNPCDETYCGPA-————————— AESEKETKALADFIR
21-458-hCPN RNFPDLNTYI-—--- YYNEKYGGPNHHLPLPDNWKSQVEPETRAVIRWMH
*okk * DRk kX Pk kokik:
196
1ZLI_CPB NKLSSIKAYLTIHPYSQMMIYPYSYAYKLGENNAELNALAKATVKELASL
21-458-hCPN SFNFVLSA--NUHEGAVVANYPYDKSFEHRVRGVRRTASTPTPDDKLFQK
b * *okk, 111 s w90 & Bp i o
1ZLI_CPB HGTKYTYGPG ATTIYPAAGGSDDWAYDQGIRY
21-458-hCPN LAKVYSYAHGWMFQGWNCGDYFPDGITNGASWYELSKGMQDFNYLHTNCF
v LR, % i Dok kD ok !
1ZLI_CPB SFTHELR
21-458-hCPN EITUELSCDKFPPEEELQREWLGNREALIQFLEQVHQGIKGMVLDENYNN
Y
1ZLI_CPB DTGRY-GFLLPES-QIRATC-——-EETFLAIK
21-458-hCPN LANAVISYSGINHDVTSGDHGDYFRLLLPGIYTVSATAPGYDPETVTVTV
¥k ok xkk Lok, *K, .
1ZLI_CPB YVASYV LEHL
21-458-hCPN GPAEPTLVNFHLKRSIPQVSPVRRAPSRRHGYRAKVQPQARKKEMEMRQL
i i T
1ZLI_CPB Y-———
21-458-hCPN QRGPA

%ID: 16,04



No. Domainl Domain2 Sc RMS Lenl Len2 Align NFit Eq. Secs. %I %S  P(m)
Pair 1 1luwy_CPM 4uee_CPAl 6.17 1.49 300 307 335 241 232 @ 19.83 100.00 3.04e-06

CPM CPA1 CPMvs CPA1



No. Domainl Domain2 Sc RMS Lenl Len2 Align NFit Eq. Secs. %I %S P(m)
Pair 1 2nsm_hCPN 1z1i_CPB 5.88 1.34 310 306 348 236 232 0 21.98 100.00 3.85e-08

CPN CPB CPNvs CPB



Overall sequence is poorly maintained among M 14 carboxypeptidase
subfamilies

Important functional residues are highly conserved along evolution in
CPA1 and maintained among M14 carboxypeptidases

Structure is mostly maintained in M14 carboxypeptidases

Functional differences between M14 carboxypeptidases are correlated
with changes in sequence and active site properties
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Which characteristic is attributed to metallo-peptidases?
They have a metal element at the active site

They are endopeptidases

Both aand b are correct

They are exopeptidases

Both a and d are correct.

a0 T W

What is the difference between a pancreatic and a regulatory carboxypeptidase?
Regulatory carboxypeptidases are the digestive ones

Pancreatic carboxypeptidases are endopeptidases

Regulatory carboxypeptidases have zinc at their active site and pancreatic don’t
Pancreatic carboxypeptidases cleave proteins from diet

None of them is correct

®Paanp oW

Why are residues 69, 72 and 196 highly conserved?
Because they are acid residues

Because they are basic residues

Because they coordinate Zinc atom

Because they have long side chains

Because they are sulfur containing residues

Qo T w

How is Glu270 able to cleave the peptide bond?
a. Becauseitis able to act as a general acid allowing nucleophilic attack on the scissile amide carbon of the
substrate
Because of its phosphate group
Because it binds to the substrate
Because it is a basic amino acid
Because it is an apolar amino acid

® Q0T



About carboxypeptidase classification:

There is only one way to classify them, and it is very strict

There are different classifications, according to the criteria used
Both aand b are correct

A carboxypeptidase is always an endopeptidase

All of them are correct

®Qn T w

When is a carboxypeptidase enzyme active?

When it is binded to the propeptide which blocks the active site
When the propeptide is a globular domain

Both aand b are correct

When it is not binded to the propetide which blocks the active site
None of themis correct

Paanp oW

In which species carboxypeptidases are found?
a Only in hummans
b Only in mammals
c.  Onlyinvertebrates
d Only in eukaryotes
e In eukaryotes and prokaryotes

How is Tyr 248 able to establish an hydrogen bond with the substrate?
a. Becauseitis an amino acid from the substrate
b Because only aromatic amino acids perform hydrogen bonds
o Both aand b are correct
d. Because it suffers a conformational change when the binding to the substrate occurs
e All of them are correct



About carboxypeptidases specificity:

1. Carboxypeptidase B has preference for basic residues.

2. Carboxypeptidase A1 cleaves aliphatic residues.

3. Carboxypeptidase A2 selectively acts on the bulkier aromatic residues.

4. All carboxypeptidases can cleave all the residues, there is no real specificity in these enzymes.
a. 1,23

b. 1,3

c. 2,4

d 4

e. 1,234

About sequence and structural similarity in carboxypeptidases:
1. Pancreatic carboxypeptidases are more similar among them that when compared to the regulatory ones
2. Similarities in sequence between digestive and non digestive carboxypeptidases are only 15-20%
3. Similarities in secondary structures between digestive and non digestive carboxypeptidases are higher than
sequence similarities between them

4. Sequence is more similar between the two carboxypeptidase subfamilies than structure
a 1,2,3

b 1,3

C 2,4

d 4

e 1,2,3,4
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