Serpin Multiple Alignments of R C L Sequences

P17 P8 P1/PL’ P14'PF
Spn27A  Mel EKGTEAYAAVVEIENKEGGSTAIEEFNVNRE
sim EKGTEAYAAVVEIENKEGGSTAIEEFNVNR
(CG11331) e EKGTEAYAAVVEIENKEGGSTAIEEFNVNRE
yak EKGTEAYAAVVEIENKEGGSTTIEEFNVNRE
ere EKGTEAYAAVVEIENKEGGSTLIEEFNVNRF
ana EKGTEAYAAVVEIENKEGGSTIIEEFNVNRF
pse EKGTEAYAAVVEIENKFGGSTTIEEFNVNRE
per EKGTEAYAAVVEIENKFGGSTTIEEFNVNRE
wil EKGTEAYAAVVEIENKFGGSIVIEEFNVNRF
moj EQGTEAYAATVEIENKFGGSQTIVEFNVNFE
vir EQGTEAYAATVEIENKFGSSQTIVEFNVNRE
gri EQGTEAYAATVEIINKEGGPTKIEEFNVNRF
*: * % ****” * %
Spn2gB  mel EKGEASAATGVLTRREKSIDNLIQPPMEFIADPF
(CG6717) SM EK@EASAATGILTRRKKSIDNLRLPPMEFIVDRF
sec EKGEASAATGVLTRRKKSIDNLRLPPMEFIVIHE
yak ERGKASAATGVLIRRKKSIDNLKPPPMEFVADH
ere ERGAKASAATGVLIRPKKSIDNMKLPPMEFIADRE
*:* :******:* * ******: *****:.****
Spn28Da  mel EEGGSAGSARSPIRGESDYATSVVTFTVNS-
(CG31902) SM EEGGSAGSARNPIRGLSDYAASLVTFTVNS-
sec EEGGSAGSADNPIQGLSDYAASVVTFTVNG
yak EEGASAGSARSLFRGLSDYPASVASFTVRS
ere EEGASAGSARASLLRGWSDYPANVASVRVBR
'k**'*******' ::* ***.:.:':. *: *%
Spn28Db  mel HNKKVYVRMMSHVGRFRIADHSYGQIIEM  PF
(CG33121) S™M HNRKAYVRMMSHVGRFRIADHSYGQIIEL ~ PF
sec HNREAYVRMMSHVGRFRIADHSYGQIIEL ~ PF
yak HNKKVYVRMMSHVGRFRMADQSYGQIIEL PF
ere HNKAVHVRMMSQVGRFRMAKQSYGQIIEL  PF
ke e * . *
Spn28Dc  mel EQGTEAAASETYLKKSGPDVLFRGDF
(CG7219) SM EQGTEAAASETYLKKSGPDVLFRGIDF
sec EQGTEAAASETYLKKSGPDVLFRGDF
yak EQGTEAAASETYLKKSGPDVVFRGEF
ere EQGTEAAASETYLKKSGPDVVFRGEF
ana EQGTEAAAAVTYLKKSGPDVLFRGIDF
pse EQGTEAAAAITYVKKSGPDVLFRGBF
per EQGTEAAAATYVKKSGPDVLFRGBF
wil EQGTEAAAAAYLKKSGPDILFRVDPF
moj EQGTEAAAARAILKKSGPEVLFRAEPF
vir EQGTEAAAASAILKKSGPEVVFRAEFF
gri EQGTEAAAASAVLKKSGPDVVFRAEF
********: : : :*****: : :** :***
Spn2gF  mel EEGAEAAAAALLFVRYSMP-MPSSQMVFNADH
(CG8137) SIM EEGAEAAAAKLLTVRYSKP-RPSSQMVFNABH
yak EEGAEAAAARIVVY PLS---AHPIWMDFNVDHPF
ere EEGAEAAAIKIDMVAKSASRPQPI--DFIADHPF
ana (16627)  EEGAEAAAVAVVAVHICANCATPSRMSFIANH
ana (21984)  EEGAEASAASVSIVFYE--— MDFHADH PF
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ESGSGSGPELPKNATEYKPIVISNSSRQKFFRADH

ESGSGP--ELPKNATEYKPIVISNSSRQKFFRADH
ESGSGP--ELPKNATEYKPIVISNSSRQKFFRADH
ESGSGP--ELPKNATEYKPIVISNSSRQKFFRADH
ESGSGP--ELLKNATEYKPIVISNSSRQKFFRADH
ESGSGS--EHPRVAAEYKPIVISNSSRQKFFRADH
ESGSGS--EPPRAAAEYKPIVISNSSRQKFFRADH
ESGSGS--EPPRAAAEYKPIVISNSSRQKFFRADH
ESGSGS--ESPQPAAAYKPIVISNSSRQKFFRADH
ESGSGS--ELPPPATGYKPIVISNSSRQKFFRADH
ESGSGS--ELPQPAAGYKPIVISNSSRQKFFRADH

ESGSGS--ESPQPAAGYKPIVISNSSRQKFFRADH PF
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EEGSEAAAARVVFRYKSIRSP-PMDFNVNHF

EEGTEAAAAGMAVRRKRAIMSPEEPIEFFABH
EEGTEAAAAGMAVRRKRAIMSLEEPIEFLADHH
EEGTEAAAAGMAVRRKRAIMSLEEPIEFLADHH
EEGTEAAAAGMVVRRKRAIVSLEEPLEFLAPH
EEGTEAAAAGMVARTKRAIYSLEEPIDFFADM-
EEGTEAAAAGFRIMPVAGFRR----KHFTVNRPF
EEGTEAAAAGAVVRMKRSIVSLTEPIEFHADHF
EEGTEAAAAGAVVRMKRSIVSLAEPIEFHADHF
EQGTEAAAAGFVVRKKRAIVSLTEPVEFFADHF
ELGTEAAAARAVVRMKRSVISIEQPIQFHADM
ELGTEAAAAYFRIMPVLAFRR----KKFLATH PF
EHGTEAAAAAMVMCFASMPMFQPEPIRFHREH

* k%

EVGTEAAAAGEPAK
EVGTEAAAARAVAT
EVGTEAAAARAVAT
EVGTKAAAANNTTPM
EVGTEAAAARVVAT
ELGTEAAAARAVVLM
EVGTEAAAARAVMV
EVGTEAAAARAVMV

M-PAREVPPKVFHARIR
M-PARESPPKVFHARIR

M-PPPQGSPKVFHANR
SL-PAP-EPHQVFIANRF
SLPATPVDRPKAFHRRR
SLPATPVDRPKAFHRRR

ELGSEAAAAGKFLNMKGYDCDG-------------
EEGTEAAAAAMLVY MTPTED-EPKIFHADH
EEGTEAAAAAAVM SAPAPESMPEVFHAN-H

EEGTEAAAAALVVK
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SAPLEPKIQIFHAN—R

EAGSEAAAVEBMKIV LNMNKKLFKABH
EAGSEAAAVEBMKIV LNMNKKLFKABH
EAGSEAAAVEBMKIV LNMNKKLKFABH
EAGSEAAAVEBMKIV LNMNTKHFKABH
EAGSEAAAVEBMKIV LNMNKKLFKARH
EAGSEAAAVEBMKIV LNMNKKQFKADH
EAGSEAAAARMKIV LNMSKKLFKVEPH

EAGSEAAAARMKIV LNMSKKLFKVEPH

EAGSEAAAVEMKIV LNMNKKSFKVIEH
EAGCEAAAATY LKIVPMSMIMHQKQFKVIPH

EAGSEAAAVHLKVV LNMHKKTFKVBH
EAGCEAAAVY/LKVV LNMNKETFKVBH
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EEGAEAAGABVAVT GFS-----TFLMADHPF
EEGAEAAAAKIVVYPLSAHP---IWMDFNVDHF
EEGAEAAGABVAVT GFS-----MFLAADHPF
EEGAEAAAAVAMVSPRSGFS-----QSFVADHPF

EEGAEAAGABVAVT GFS-----TFLMADHPF
EEGAEAAGATVAVT GFS-----TFLMADH PF

EEGAEASAATYGMIT SFT-----MVLSFDH PF
EEG/EASAA"CTCDLLIRPDYGSMIILTYINVYI F



Spnazpe ™ EKGTTASGARIKVSVESLTIGEEVFEFIADHPF
sim EKGTTASGARVKVSVESLLIGEEVFEFIADIRF
(CG9460)  gec EKGTTASGARVKVSVESLLIGEEVFEFIAYHF
yak EKGTSASGATVNAAVESLLIGEQVFEFTADH
ere EKGTTASGARVQVAVYESLLIGEEVFEFSADH
ana EKGTTASGAT  FVKAELESLVIGEQTVEFVADM
pse ENGTTASAAAVKFSLESAFMG-EVQQFTABH
per ENGTTASAAAVKFSLESAFMG-EVQQFTABH
wil EKGTTATGABSKVVLELEVIGEVTYNFTVDR
*:**:*:.*: : :'k :* . :* i *kk
Spn43Aa  mel El GCEAAGAYAAGVPMSLPLDPKTFVABH
(CG12172) SM El GCEAAGAYAAGVPMSLPLDPKTFVABH
sec El GCEAAGAYAAGVPMSLPLDPKTFVABH
yak El GCEAAGAYAAGVPMSLPLDPKTFVABH
ere El GCEAAGAYAAGVPMSLPLDPKTFVABH
ana El GCEAAGVYAAGVPMSLPLDPKTFVABH
pse El GCEAAGVYAAGVPMSLPLDPKTFVABH
per El GCEAAGVYAAGVPMSLPLDPKTFVABH
wil El GCEAAGISYAAGVPMSLPLDPKTFVABH
moj El GCEAAGVYAAGVPMSLPLDPKTFVABH
vir El GCEAAGISYAAGVPMSLPLDPKTFVABH
gri El GCEAAGVYAAGVPMSLPLEPKTFVABA
Spn43Ab  mel EAGVDQPLETGLLKGLFSRSKKFEADH  PF
(1865)  SM EAGVEQPLETGLLKGLFSRSKKFEADH  PF
sec EAGVEQPLETGFLKGLFSRSKKFEADH  PF
yak EAGLEQPLETGLLKGLFSRSKKFEADH  PF
ere EAGLEQPLETGLLKGLFSRSKKFEADH  PF
ana EAGVEQPLETGVLKGLFSRSKKFEADH PF
pse EAGVEQPLESGVLKGLFSRSKKFEADH PF
per EAGVEQPLESGVLKGLFSRSKKFEADH  PF
wil EAGVEPSLEQGVLKGLFSRSKKFEADH  PF
moj EAGVEQPLETGVLKGLFSRSKKFEADH  PF
vir EAGVEQPLESGVLKSFFSRTKKFEADH  PF
gri EAGVEQPLESGLLKGLFSRNKKFEADH  PF
***: :**** *:**' :***'*********
Spna3ac  mel EAGTEASAARAKFVPESLPPKPTEFVANTFE
(CG1857) SM EAGTEASAARAKFVRLSLPPKPTEFVANH
sec EAGTEATAABAKFVRLSLPPKPTEFVANFE
yak EAGTEASAARAKFVRLSLPPKPTQFVANR
ere EAGTEASAARAKFVRLSLPPKPKEFIANRF
ana EAGTEAAAARAKFVRLSLPAKSPEFTADH
pse EAGSEAAAARAKFVRLSLPVKSREFNADH
per EAGSEAAAARAKFVRLSLPVKSREFNADH
wil EAGSEASASBAKFVRLSLPVKSHEFTADH
moj EAGSEAAAAFAKFVPRLLLPMKSREFIADPF
vir EAGSEAAAARAKFVPLSLPVKSREFVADH
gri EAGSEAAAABAKFVRLSLPVQSLEFTADH
***:**:*:::****** *% :. :* *::**
Spn43Ad el EDGGNADDSFS—-FGDLFRRALPLVINH  PF
(CG1859) SIM EEGGNADDSFY--FGDLFRRALPLVINH  PF
sec EEGGNADDSFS--FGDLFRRALPLVINH  PF
yak EEGGNAEDSFS--FGDLFRRALPLVINH  PF
ere EEGGHADDSFS--FGDLFRRALPLVINH PF
ana EKGGTDGDSFS--FGDLFRRALPLVINH  PF
pse EEGGSAGDSFS--FGDLFRRALPLVINH  PF
per EEGGSAGDSFS--FGDLFRRALPLVINH PF
moj EAGGEAEQTFVAAFTDLFRSTLSLVINH  PF
vir EAGGEAEQTFVAAFTDLFRSTLSLVINH PF

gri EQGAEAEQTFFATFTDLFRSTLSVVINH PF
* %

ek ok kkkke ko ckkkkkk



Spn47C
(CG7722)

Spn53F
(CG10956)

Spn55B
(CG10913)

Spn75F
(CG32203)

Spn76A
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(CG6680)

Spn77Bb
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EFGCEVAPEAEVQPEVLKK-NPDRKFFKADR  PF
EFGCEVAPEAEVQPEVLKK-NPDRKFFKADR  PF
EFGCEVAPEAEVQPEVLKK-NPDRKFFKADR  PF
EFGCEVAPESDVQPEVLKK-NPDRKVFKADR  PF
EFGCEVAPESDVQPEVPKK-NPDRKVFKADR  PF
EAGCETAPEPDTHIHKTKN-NPDRKIFRADR PF
ESGCETDPDKPARAAAFVQ-NPDRKLFMANR PF
ESGCETDPDTPSRAAAFVQ-NPDRKLFMTNR  PF
ENGCEVDIENKPGPTVPIVPDAERKIFRANR PF
EAGCTTNIDESTKNRFVKA-NPERKVFVADH  PF
EAGCEIDANTPAETSTETS-NPERKVFTADH PF

* k%

EATYPREFRVNATKSVMIPMMHEDSKFAFGILGNLKAT

ESGCGTADHTQGRVAAAKV-NPERKVFKANQ PF
*

N I

EATYPREFRVNAARSVMIPMMHEDRRSP----------

EATYPREFRVNAAKSVMIPMMHEDSKFAFGILGNLKAT
EATYPREFRVSAARKVMIPMMHEDSKFAFGNLATLKAS
EATYPRQFRVSAAKEVLIPMMHEDSKFAFGTLGHLKAT
GATYDREFRVSSQRTINVPMMHEDSKFAFGDLEKLQAT

*kk  kkk kokkk - o o okkkkkk o

EEGTEAAAAGMIMMIRMMTFPLQFQABR
EEGTEAAAAGMIMMIRMMTFPLQFQABR
EEGTEAAAAGMIMMIRMMTFPLQFQADBR
EEGTEAAAAGMIMMIRMMTFPLQFQABR
EEGTEAAAAGMIMMIRMMTFPLQFQABR
EEGTEAAAAGMIMMIRMMTFPIQFQABR

EEGTEAAAAGMIMMIRMMTFPLQFQADBR
EEGTEAAAAGMIMMIRMMTFPLQFQADBR
EEGTEAAAAGMIMMIRMMTFPIQFQABR

EEGTEAAAAGMIMMIRMMMLPLQFQRBR
EEGTEAAAAGIIMMTRMMLMPLQFQABR

ETALTNRTFTLLRQNKKPFVYTTQMMYTEAPMDFFNND
EKALTNRTFTLLRQNRKPFVYTVEMMYTEAPMEFFNND
EKALTNRTFTLLRQNRKPFVYTVEMMYTEAPMQFFNND
EKAMTNRLFSYIRPNRKPFVYKVEMIYTEAPMEFFNED
EKAMTNRTFRWIRPNRRTFVYRVQMIYIEAPMEFFSGD

EEGTEAAAAGMIMMIRMMMLPLQFQRBR
. ke
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FKDSAFKSKAKIKINNFRVNHGIRFQPILRLEVVDDIDT
FKDSAFKSKAKIKINDFRVNHGIRFQPILRLDVVDDIDT
FKDSAFKSKAKIKINDFRVNHGIRFQPILRLDLVDDIDT
FKDSGFSSKPNIKINDFRVNHGVQFEPTQRLNVVEDIDT
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EQGTTAGAVHAALANKATPPKFLLNRF
EQGTTAGAVHAALANKATPPKFLLNRF
EQGTTAGAVHAALANKATPPKFLLNRF
EQGTTAGAVHAALSNKATPPKFQLNR
EQGTTAGAVHAALANKATPPKFQLNR
EQGTTAGAVAAALINKATPPKFLLNKF
EQGTTAGAVAAVLANKATPPKFQLNM-
EQGTTAGAVAAVLANKATPPKFQLNM-
EKGTTAAAVSASLVNKATPPKFVLNKF
EKGTTAAAVSAVLSNKSSPPKFYLNR
EKGTTAAAVASVLSNKSTPPKFQLNR
EQGTTAAGWSSLSNKSTPPKFHLNH-
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VDEEGLPNAVPQKSSGKN---NIKFHVNR PF
VDEEGLPDAVPQKSSGTN---NIKFHMTR PF
VDEKGTAAAAFSAATLSNKAAPPKFMINK PF
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AILV PF
AVLWPF
AVLWPF
ALLLPF

QVRGVMSF
QVRGVVNF
QVRGVVNF
QVRGVMSF
QCRGVMRF
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GKTETFEVNRF
GKTEKFEVNRF
EKTEKFEVNRF
QNAQTFEVNRA
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EQFYNAGGSPAGKVEMMVQTGKYAYVNNVKGLQADVLH PF
EQFYDSSGKPAGKVNMMVQTGKFAYIRSIKRLDADFLM LPF
EQFYDSSGKPAGKVDMMVQTGKFAYIRSIRRLDADFLM LPF
EQFYNDDGSPAGKVHMMVQTGKFAYAKNVKDLQADVLELPF
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YHTDIVAAAASLKLGPTLRLMRKQLK PR
----- RTAASLKLGPTLRLMRKQLK PR
YHTDIVAAAASLKLGPTLRLMRKQLK PR
YHTDIVAAAASLKLGPTLRLMRKQLK PR
YHTDIVAAAASLKLGPTLRLMRKQLK PR
YHTDIVGAAASLKLGPTLRLMRKQLK PR
YHTDIVAAAASLKLGPTLRLMRKQLK PR
YHTDIVAAAASLKLGPTLRLMRKQLK PR
YHTDIVAAAAALKLGPTLRLMRKQLK PR
YHMDIVAAAASLKLGPTLRLMRKQLK PR
YHMDIVAAAASLKLGPTLRLMRKQLK PR
YHMDIVAAAASLKLGPTLRLMRKQLK PR

EEGSTAAAAVLFTYRSARPVEPAKFECKH
EEGSTAAAAVLFTYRSARPVEPAKFECKH
EEGSTAAAAVLFTYRSARPVEPAKFECKH
EEGSTAAAAVLFTYRSARPVEPAKFECKH
EEGSTAAAAVLFTYRSARPVEPAKFECKH
EEGSTASAAVLFTYRSARPVEPAKFEARH
EEGSTAAAAVLVSYRSARPIEPTKFECNM-
EEGSTAAAAVLVSYRSARPIEPTKFECNM-
EEGSTAAAAVLVSFRSARPIEPTKFECKPF
EEGSTAAAAVLVSFRSARPVEPTKFECRH
EEGS AAAATVLVSFRSARPIEPTKFECNP-
EEGSTAAAAVLVSFRSARPAEPTKFECRH

Khkk Kokkkkk cokkkkk kkokkk kkk

EVGSTAAAATLLVSRSSRQPDPTKFNCNHF
EVGSTAAAAILFVSRSARQPDPTKFNCNHF
EVGSTAAAAILFVSRSARQPDPTKFNCNHF
EVGSTAAAATLFASRSARQPDPSKFNCIHF
EVGSTAAAAILFVSRSARQPDPTKFNCNHF
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EGGSSANSLSAATMQARTPSV---ESTVLPVPEPEPELP-GVERFEVRR
EGGSSANSLSAATMQARTPSV---ESTVLPVPEPEPELP-GVERFEVRR
EGGSSANSLSAATMQARTPSV---ESTVLPVPEPEPELP-GVERFEVRR
EGGSSANSLSAATMQARTPSV---ESTVLPVPEPEPELP-GVERFEVRR
EGGSSANSLSAATMQARTPSV---ESTVLPVPEPEPELP-GVERFEVRR
EGGSSTNALSAANMQARTPSV---ESTVLPVPEPEPE-P-GVERFEVIRR
EGGSSANALSAAT-QARSPQAAEDSASVLPVPEPEPE-P-GVERFEYNR
EGGSSANAL SAAT-QARSPQAAEDSASVLPVPEPEPE-P-GVERFEYNR
EGGSSANALSAANMQARSPLA---SATELPVPEPEPE-P-GVERFEVIRR
EDGSSTNSLSAGNIQARSPIAAE-AAAVLPVPEPEPE-P-GVERFDVIRR
EGGSSANSLSAATMQGRSPIAAE-AAATLPVPEPEPE-P-GVELFDVRIR
EGGSSANSLSAATTQARSPLFIL----QEPEPEPEPE-PEGVERFEVNRF
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Additional Figure 1: Multiple alignment of Serpin RCL sequences.

Alignment annotation: * Identical residues, : closely similar residues, . broadly similar

residues. Inhibitory serpins, indentified in red, like Spn27A (CG11331), are



characterised by a consensus sequence of small side-chain residues:
E[EKR]G[TSG][ET][AGS][YAGS][AGS][VAGS][TS]. These residues form a flexible
hinge region, 17-8 residues N-terminal to the putative protease cleavage site
residues, P1/P1°, marked in green. Both inhibitory serpins and non-inhibitory serpin
folds have conserved PF residues at the C-terminal “shutter region” of the RCL. Note
that the Spn42Da orthologues contain a mixture of several splice variants and the
putative P1/P1’sites are unmarked. Spnl00A represents a novel protein fold of
unknown function, with two stretches of homology to the serpin-fold, one of which
contains a putative RCL with partial conservation of the inhibitory serpin flexible

hinge-region residues.



