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Additional file 4. Alignment of all available ASP1 and ASP2 homologues from actinglbacterial species(.}LA
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1D-ALSVWKPHTQVPANALHLLEHRLHDAGHPVAGFVLLVPHYLADTE-FPLAAVAALES I SAATGL I FP--TDRLREEGRDFVGR I DEQVAGNQE-LARLVTTLEERYD--SYMEDTPL
1 E-AMS 1WKPQTQVPANALHLLEFRLQPLSYP 1AGFVLL IPHYLADAE-YPAAAI TGLES I SAATGL I FP--TDRLREDDRQFVAN INEQVAGNAE-LGRLVGTLENRHB - -SYMEDNQP
1 A-DHQRWPGELQVPGSASSLLEYRMAQHGHESLGFSVHVBHMLAQTA-YPEAAQTLLEHVADNAGLELP--LAALGEAAARVREQVNEH I AGNPE-VETVVHALERQYD---SFVTAQE
I1L-GSTSPFGRLQVPASFPVVLGQRLGETNHAV I GLASHVPHMLADLD-YPESARALVEALRGATGLALP- - INSLAVAANTVRAE I DTQVNNSEE-LKAMLHALEEQYD---SRVAQRE
VG-GKESPFGQIQVPASFPALLELRLGEAGRDALGFA I HVPQYMLAQAE-WAEGALAALNAI TDATGLNLP--NDDL IAKAG INNRE I ASELNDNAD-AGQ I VSALEQQYB- - ~AFVEGQE
IK-HHFS 1DSKVT IPGSASLH I ERLLNKNN I DVAGY TAHVBHMLSASA-YPLATLKLLEAI TTSTNLDFP--LKTLEADAQKTALQVEEQVAGSQE- I ESVVK I LEQQYB-EELEKYRER
1 A-EHQPWVGEVQVPGSASNLLEFRMAQHGYEVVGFTVHVBHMLAQTD-YPSAAETLLAEVARTASLD I P--TAELTTAAAVVFDK INEQVTASAE-VAQVVDALERQYD- - -AFVAAQE
MP-GHRSPFDEAQVPGSAEALVEYRLMESGHDVLGVATHVPHYVARSA-YPDAALTALEAI TAATGLVLPALAHTLRTEAHRTQTE IDRQ I GQGDEELVSLVEGLEHQYD----AVAGSE
1E-G1SSWKPTVDVPAAIGH I LELRLTEAERNVAGYV IHVPHMLSEAE - YPPAAVAGLEYLGAATSLMLP--TDRLREAGREVGRQIAEQ I EASEE-VQAVVTNLETRYB--EKSEGIVR
1 A-EHQPWVNEVQVPGSASNLLEFRMAQHGYEVVGFTVHVBHMLAQTD-YPSAAETLLSEVARNGSLE I P--TTKLTQAAAEVFDK INEQVAGSAE-VAQVVEALERQYD- - -AFVAAQE
1A- DFQPWISEIQVPASASNLLEYRMAQHGHEVVGFTVHéI ILTQTD YPAAAQALLEQVAKTGSLDLP--LAALTDASAQVGAK I DEQVQASAE-VAQVVAAL

1S-DFQPSISE1QVPGSASNLLEYRMAQHGHEVVGFTVH
1K-DHQRWSGELQVPGSASSL I ELRMAQHGHESVGFSVH

LTQTD-YPAAAQALLEQVAKTGSLQLP--LAVLAEAAAEVQAK I DEQVQASAE-VAQVVAAL
LAQTD-YPGAAETLLENVSDVTDLDLP--LAALGEAAARVREQVDEH I AGNEE-VQTVVHAL

RQYB---AF1DAQE

RQYB---AF 1DAQE
RQYB---AYVTAQE

TA-GYEPWLQRVQVPGSVGYLLEYRLGEQGRDALGFAAHVRHNMVAQTE-YPAAAEVLLSSVSRSTGLLLP--CDELRAATEAVRTE I DRQVAQTED-AAALVQALEEQYR--AFTRGRGQ

EG-DR----- SYNGPVG IPTVLDVAAAQQGFAHSSMWVS IBQYMLGSDE-CSAGTMRLLDALGKH IGFTFD--TADLKQKAEQWKAQAS I LVRCNDQ-LHDYVEHLEHDYBL - ———=———-
MP-GHRSPFDEAQVPGSAESLVEFRLGQAGHDVLGVAAHVRHYVARSP-YPDAALTALEAI TAATGLVLPAVAHALRTEAHRTQTEIDRQIREGDEELVSLVQGLEHQYB----AAAGAE
DP-DY-—---- EYNGP1GITHALDMMAIEQGFNTTSLWVS IBRMLGSADPCPQATLTLLRELGEILGLDLP--AGT IENKAKQWRSRCDVTVRNNVD-FEHFVSQLERDYPL--——-—---

TA-GYEPWLQRVQVPGSIGHLLEYRLGEQGRDALGFAAH
I1D-ALSVWKPHTQVPANALHLVEHRLHDAGHPVAGFVLL!
1V-GYEPWLRRLQVPGSAGHLLEFELGREGRDAMGFAAH
1A-EHTPWVGEVQVPASVSNLLEFRMAQHGHEVVGFTVH
IA-DFTPWITEIQVPGSASNLLEYRMGQHGHEVVGFTVH
1P-GNRPWLQQVHVPASAAHLLEFRLGEQGRKAMGIAVH
VV-GYEPWLRRLQVPGSAGHLLEYELGRDGRDAMGFAVH
1E-GISVWKPTVEVPAAVGHILELRLSEAGRNIAGYVIH
LV-GYEPWVRRLSVPGSAGHLLEYE IGRSGADAMGFAAH
LP-RINGNRPTFEVSASVSHLLELRLQENG IDHVGLSVH
EL-DK----- KYNGPIGIPNILDAIAADNGFSTTSMWVS
VR-DYHTWDARLVVPGAAALETEMQLSAAGFDAIGLTAH
1Q-DFHTWDSRMIVPGAAALETEKKLNRHGFETVGLTAH
LK-DQVSLDTRMTVPGSASLMLEKLLKDKGKNVSGYTVH

RE-RMNLEASQYEGPVG IVGVLSEVALLAGLPTVSLWAA
AR-RFGLEETRYEGPTGIAGVFQDACVAAR IPAVMFWAA
AK-TFGLEETRYEGPTGIAGVFQDACVQAG IPAVTFWAA
AR-TMDLEETRYEGPTGIVGVLQEACTHAGVPAVSLWAA
RE-RLNLEAPQYEGP IGIVGVLAEAAAGVGLPVLSLWAA
AR-RMDLEETKYEGPTGIVGILQEACTHAGVPAVSLWAA
RA-ELGIERSSYEGPVGILSALAEGAEDVGIPTISIWAS
RT-ALGIERSSYEGPVGILSVLGQAAEKAGISTMS IWAS!
AT-HLGIDVNGYSGP IGILGLLGVECDRRGLRAINLWVG
AR-TMDLEETRYEGPTGIVGVLQEACTHAGVPAVSLWAA

AT-RYGLEQSKYEGPTGIVGIFQDACVQAG IPATSFWAA
RH-RHDLEASTYEGPTGIVGV ISDAAIQVGISS ISVWAA
RA-ELGIERSTYEGPVGILSI IAQRAEEMGMPTVSLWAS!
RA-ELGIERSTYEGPVGILSI IAQRAEEMGMPTVSLWAS!
1S-ELGAEKLEYDGPTG IPFVFVTEARRHGMNAIGLWVG
RE-RLNLEASQYEGPVGIVGVLAEFAMLAGLPTVSLWAA
RY-EI1GVAKPSYEGPVSVASAIQEAARKEL IDTLSLWAP!
ES-DR----- EYNGPVGIPNILDAFAAEAGFPTTSIWVS!
ES-DR----- EYNGPVGIPNILDAFAAEAGFPTTSIWVS!

HYVAQTE-YPAAAEVLLASVSRSTGLLLP--SDGLRAATEAVRTEIDRQVAQTED-AAALVQALEEQYB--AFTRGRGQ
HYLADTE-FPLAAVAALES I SAATGLIFP--TDRLREEGRDFVGRIDEQVAGNQE-LARLVTTLEERYB--SYMEDTPL
H¥LAQTT-YPAATEVLLTSVSKATGLLLP--LDGLRSAAVAIQDEVDSQIARGGE-AAALVSALEEQYB--AYQRGRRG
HYLAQTA-YPPAAEALLAEVARTGSLELP--LAALSEAGAEVYTKINEQVEASPE-VAQVVSALERQYB---AFIAAQE
HYLTQTD-YPAAAQALLEQVAKTGALQLP--LSALAEAAAE IRAKIDEQVQASTE-VAQVVAALERQYRB---AF IDAQE
HYVAQSE-FPPAALRL IDELRERTGLDLP--REP IATAAAATLAEIDRQVGESTD-AMAMVSTLEQQYB--AFLHARSG
H¥LAQTT-YPAATEVLLTSVSKATGLMLP--LDGLRSAAVAVQDEVNSQIAQGGE-AAALVHALEEQYB--AYQRGRRG
H¥LAEAE-YPNAAVAGLEYLGAATSLMLP--TDRLREAGREVGRQIAEQLEASEE-VQQVVSRLETRYB--EKAEGTVR

HMLAQAT-YPAATEALLSSVSKSTGLLLP--LDGLRSAALEVRGEVDSQIARGGE-AADVVKAI

EQYB--AFHRGREG

QYLAESY-LPQAAVAALEYLSAVTGRTLP--TDELREASRDV IRQ I DEQAGSSPE-VQAV IENMERRYB--DVVDASAR

SQPP-NPKATIALLHRVEDVLD IEVP--LGELPKQAEDWESAVSEMTEGDEE- I TEYVRSL|
SQPP-NPKATVALLQRVEDVLD IEVP--LGELPAQADDWQEAVTEMTADDEE- IGEYVRSL|

AQAP-SPKAQLALLHKIEELLQVPLD--THELAEEADAWERGVDELATEDPE-IAAYVRQL]
SHPP-NPKATVALLRRVEDVLDVEVP--LADLPTQAEDWEQA I TE IAAEDDE-LAEYVHSL|
SQPP-NPKATVALLRRVEDVLD IEVP--LADLPAQAEEWEQAVTEMTSEDDE-IAEYVQSL|
SQPP-NPKATLALLNRLEDL IGLRIP--LGELPEDARAWQLGVDQLASEDSE-VAEYVQTL|
AQSP-SPKAQLALLHQLEELLQTPLE--TAEVVEEADAWERGVNELAVEDPE-IAVYVRQL
SQPP-NPKATLALLNRLEDL IGVRVP--LGELPEDARAWQVGVDQLAAEDTE-VAEYVQSL|
HNAP-SPKAVLAL IDKLEELVNVT IP--RGSLVEEATAWEAG I DALALDDDE-MATY 1QQL]
HNAP-SPKATLAI IDKLEEIVDVVIP--RGDLVTEATDWETG I DALAGEDDD-MSSY IEQL]




SC01997
RSal33209_2429
MAB_3033
Noca_2852
A20C1_03668
Krad_1509
CMS_1627
Lxx10170
nfa37830
PPA1099
JNB_00545
DIP1417
MFlv_3951
SGR_5536
AAur_1758
Mvan_2446
MUL_3357
Rv2714
RHA1_ro06805
Sare_1722
BLD_0447
SSAG_03958
BIFLAC_03242
Tfu_0926
SAV_6234
BLO722
Strop_1737
CMM_1644
Francci3_1247
MSMEG_2746
ML1009
Acel_0028
FRAAL1976
Arth_1614
Franeanl_5208
KRH_14390
BIFDEN_02062
cu0890
Jk1100
NCg11848
cgR_1753
MAP2831
MMAR_1998
ACTODO_01571
MAV_3608
Mb2733
CE1815
nfa31940
RHA1_ro00860
Rv2125
MtubH3_05282
MT2184
MUL_2357
Mvan_3475
MAP1860
MAB_2128c
Arth_2169
ML1306
MFlv_3052
SGR_5841
RSal33209_2043
SC01662
Lxx08270
A20C1_02494
B1inB01000025
SSAG_04705
Rxyl_1077
Noca_2630
TWT317
Mjls_3162
MSMEG_4186
Sare_2324
FRAAL2860
SAV_6650
Strop_2170
Francci3_2640
Acel_1173
Tfu_1826
Krad_1842
KRH_13910
Franeanl_4890
SACE_2233
JNB_03080
CMM_1693
CMS_1670
PPA1200
AAur_2170
TW455
BIFADO_01161
BAD_0824

NPK-A--LE IAEDDLPDADELGEEFERF,
NRS----LLARDEDLPSGEELGAEFERF
TRG-N--LVAEPVDLPSADE I GREFERF
RSL-L--AD-ENDELPNAED I GAAVEA
NRS----LLARDEDLPSGEELGAEFERF
NRS----LLTRDEDLPSGDELGAEFERF
NRS----LLTRDEDLPSGDELGAEFERF,
QQS-T--LLASEEDLPSGDELGAEFERF

PNL-L--NTG-AGSLPTADELGAELERF

-——QQKAEAEASLGAPQAEQLVKEAEAFHER

PNL-L--STG-TEALPTADELGAELERF|
KSP-L--TD-EDGALPTADE IAAELEKF|
PSL-P--AADDVQPLPTADELGDALERF
NRS----LLARDEDLPSGDELGAEFERF
NRS----LLRRDEDLPSGDELGAEFERF
ESP-L--GGG-TDNLPSADELAAELERF
PSL-P--TIDAEQKLPTADELGEALERF
RSL-L--AD-ENDELPNADALGAAVEA
EHL-P--VVDDSEPLPTGEELGAALERF
RS1-L--AGPDDADLPDADDLGAAAEAF
---NVKAREIASNGTPACEQL IQEAEAF
K-S-S--LLEPGQDIPTGEELGAEFEAF
REN-N--LLKPGQD IPTGEELGAEFEAF
HPQ-A--VMPGESELPSGDE I GAEFEKF
HPQ-A--VMPGESELPSGDE I GAEFEKF
NRS----LLTRDGDLPSGDELGAEFERF
NRS----LLTRDEDLPSGDELGAEFERF
LPG-LGQRPSAGGEEKTPKDIGDVIEAY
NRS----LLTRDGDLPSGDELGAEFERF
NRS----LLTRDEDLPSGDELGAEFERF
NPQ-A--VLPGETPVPSGDE I GAEFERF

_________ TVDSPEASGEAIAQEFER
_________ TVDSPEASGEAIAQEFEK
__________ TELPEASGDAIAAEFER

—————————— ALSEGLTGDVLAVEFQS
————————— TADLPEASGESIAREFER
—————————— VALSSTANDHLVKSLER
---DARAKR IASNGMPACEELLREAES
---DARAKRIASNGMPACEELLREAES

*

Note: Conserved residues colored in A-dd-itiona-l file 2 are also highlighted here. Unexpected amino acids at conserved positions are highlighted in cyan.





