SUPPLEMENTARY MATERIAL



PfA-M1 1 MKLTKGCAYKY--IIFTVLILANILYDNKKRCMIKKNLRISSCGIISRLLKSNSNYNSFN 58 PfA-M1 584 SEVMRMYLTILGEEYYKKGFDIYIKKNDGNTATCEDFNYAMEQAYKMKKADNSANLNQYL 43
Pv-M1 1 MIRKKMLNFHFLFITVLVALANYTPVDYQNTCMISKSCRKNSCGITSRVLSGIHVNKTSA 60 Pv-M1 592 SEVMRMYQTILGDEYYKKGMDIYIKKNDGGTATCEDFNDAMNEAYKMKKGDKTANLDQYL 51
Pb-M1 1 MVLKKLLCFNLFLIIIL——TFENLSFDKKNTCMINNTIRSNSCCIVNRVLREKTHHYSSK 58 Pb-M1 559 SEVMRMYQTILGDDYYKKGIDIYLKKHDGGTATCEDFNDAMNEAYQMKKGNTDENLDQYL 418
s * . HE sk k- o2 * *i( * * * : * ok ok ok ok ok ok ****::**k**:**k:**:**_*k****** **::**:**k_:. *k:***
PfA-MI 59 K---NYNFTSAISELQFSNFWNLDILQKDIFSNIHNNKNKP--QSYIT-HKRLMSEKGDN 112 PfA-M1 644 LWFSQSB%%@%EEKYNYDAEKKQYSIHVNQYTKPDENQKEKKPLFIPISVGLINPENGKE 703
Pv-M1 61 RAKALISLSSLIYHLQLPKLVSLDLFRRDLFTGVKQKGKRSPVPSYIIQ-NRLMSENGDS 119 Pv-M1 652 LWFSQSGTPHVTAEYSYDAGKKEFVIEVTQVTNPDPNQKEKKALFIPIRVGFINPKNGQD 711
Pb-M1 59 ISKSI————PFIQNFSLEKYFTGESLQKNILNNINKLGGAH———LFHISKSHLTAKSG—— 109 Pb-M1 619 LWFSQSGTPHVTAEYIYDENEKTFTINLSQITYPDDNQKEKYPLFIPVKVGFISPKDGKD 678
L S P - A : * Ti* o L* Fhkkkhkhkkhkkk . ook hk s* o kg Kk ok kk kkkkk Fdhhkk . kkok K.ok. o
DomamIV
PfA-M1 113 NNNNHQNNNGNDNKKRLGSVVNNEEN------- TCSDKRMKPFEEGHGITQVDKMNNNSD 165 PfA-M1 704 MISQTTLELTKESDTFVFENNIAVKPIPSLFRGFSAPVYIEDNLTDEERILLLKYDSDAFV 763
Pv-M1 120 GSTNMSVTA-NQEKKRPGTGDASEGNNQSGISAAAQDKRMK-————— GGDQSEEVSNVSG 172 Pv-M1 712 VIPEVTLEFKKDKEKFIFNNVNEKPIPSLFRGFSAPVYIKDNLTDSERILLLKYDTDAFV 771
Pb-M1 110 -NKNTEF----------- IGEATEL——FKGF —————— KRNF=====- GINMTENKQTNIG 143 Pb-M1 679 VIPETVLELKKDKESFVFQNVSEKPIPSLFREFSAPVYIKDNLTDEERIALLKYDSDAFV 73g
Lux * %k * . .. . sk o kke k. o kekaoks Kok okok ok ok ok ok kodkok ok ok ok ko ki dkdk ok kb sk ko ok o dkok ok ok
N-terminal truncat|on sﬂelDomaln I Connecting loop
PfA-M1 166 HLQONGVM--NLNSNNVENNNNNNSVVVKKNEPKIHYRKDYKPSGFIINNVTLNINIHDN 223 PfA-M1 764 RYNSCTNIYMKQILMNYNEFLKAKNE----KLESFNLTPVNAQFIDAIKYLLEDPHADAG 819
Pv-M1 173 STNA-AMTNGASSTTEGGDNNNNGSGNDGKNEPKIHYRKDYKPSGFVIDNVILNINIFDN 231 Pv-M1 772 RYNVCVDLYMKQILKNYQELLQAKSENKQESAEKPSLTPVSEDFINATKYLMEDPHADAG 831
Pb-M1 144 ----- RMLCENDNNNGGEDTSTEKAIFKKSKDSQIHYRTDYKPSGFTIDNVTLNINIFDN 198 Pb-M1 739 RYNVCIDLYMKQIIKNYNELISQKTK——ENNVLELSLTPVNDEFINAIKHLLEDKHADPG 796
: e Teaa: : Lnr pkkdkk okkokkkokk ks okkkkkokkok kX Fhkk k. akkkdkk. kkaodka. ok . . Lo XXX K e kX kkkekakk kkk X
PfA-M1 224 ETIVRSVLDMDISKHNVGEDLVFDGVGLKINEISINNKKLVEGEEYTYDNEFLTIFSKEV 283 PfA-M1 820 FKSYIVSLPQDRYIINEFVSNLDTDVLADTKEYIYKQIGDKLNDVYYKMFKSLEAKADDLT g79
Pv-M1 232 ETSVRSTLDMKLSEHYGGEDLIFDGVSLEIKEISIDNNKLMEGEHYKYDNEFLTIYSKFI 291 Pv-M1 832 FKSYIITLPRDRFILNYIKNVDTDVLADTKDFIYKQLGDKLNDLYFQMFKSLOAKADDMT g9
Pb-M1 199 ETIVRSSLNMCTNENYADEDLVFDGVGLSIKEISINNNKLTEGEDYTYDNEFLTIFAKNV 258 Pb-M1 797 FKSYITIALPRDRYIMNYIKEVDPIVLADTKDYIYKQIGSRLNPVLFSIFONTESKANDMT g5
Kk kkk ke k .t JERF K ek kK ok ok eokkkk ok odkk kkok ok kdkokkodkodkokok . ok o Fhkkkdk o odkkakkoadkoekoo ook hkkkkk o okkhkkek okk 2 2 eke  sakkekak
Domain Il
PfA-M1 284 PKSKFAFSSEVIIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVIV 343 PfA-M1 880 YFNDESHVDEDQMNMRTLRNTLLSLLSKAQYPNILNEIIEHSKSPYPSNWLTSLSVSAYF 939
Pv-M1 292 PKGKFTFGSEVIIHPETNYALTGLYKSKNIIVSQCEATGFRRITFFIDRPDMMAKYDVTI 351 pv-M1 892 HFEDESYVDFEQLNMRKLRNTLLTLLSRAKYPNMLDQIMEHSKSPYPSNWLASLAVSAYY 957
Pb-M1 259 PKENFVFLSEVVIHPETNYALTGLYKSKDIIVSQCEATGFRRITFFIDRPDMMAKYDVTL 318 Pb-M1 857 HFKDESYIDFDQLNMRKLRNSILMMLSKAQYPHMLKYIKEQSNSPYPSNWLASLSASSYF g91¢
* * sk ok kkokedkokkkokkkokokkkokkkkk s kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk . skekkk o akk ok okkk kkok. ok cdkkodkadkke ok ok kokadkkkkokkokok.kok.  k.k.
PfA-M1 344 TADKEKYPVLLSNGDKVNEFEIPGGRHGARFNDPHLKPCYLFAVVAGDLKHLSATYITKY 403 PfA-M1 940 --DKYFELYDKTYKLSKDDELLLQEWLKTVSRSDRKDIYEILKKLENEVLKDSKNPNDIR 997
Pv-M1 352 TADKEKYPVLLSNGDKLNEFEIPGGRHGARFNDPYLKPCYLFAVVAGDLKHLSDNYVTKF 411 Pv-M1 952 --DKYFDLYEKTYNQSKDDELLLQEWLKTVSRSDRKDIYDIIKKLETEVLKDSKNPNEIR 1009
Pb-M1 319 TADKKKYPVLLSNGDKLNEFDIPGGRHGARFNDPHLKPCYLFAVVAGDLKHLSDNYVTKY 378 Pb-M1 917 SGDDYYDLYDKTYKLSKNDELLLQEWLKTVSRSDRSDIYSIIKKLEVEILKDSKNPNNIR 976
****:***********:***:*************:****************** LR kk . *.*::**:***: **:****k*********k**.***-*:***Jr *:******k*:**
X
PfA-M1 404 TKKKVELYVFSEEKYVSKLQWALECLKKSMAFDEDYFGLEYDLSRLNLVAVSDFNVGAME 463 PfA-M1 998 AVYLPFTNNLRRFHDISGKGYKLIAEVITKTDKFNPMVATQLCEPFKLWNKLDTKRQELM 1057
Pv-M1 412 SKKNVELYVFSEEKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDFNVGAME 471 Pv-M1 1010 AVYLPFTYNLRYFNDISGKGYKMMADIIMKVDKENPMVATQLCDPFKLWNKLDQKRQDMM 1069
Pb-M1 379 TKKPVELYVYSEAKYVSKLKWALECLKKAMKFDEDYFGLEYDLSRLNLVAVSDFNVGAME 438 Pb-M1 977 AVYLPFTSNLRAFNDISGKGYKLMANVIMKVDKENPMVATQLCDPFKLWNKLDLKRQALM 1036
:-k* *****:** ******:********:* % %k ke k ke k ok k ok ke ok ok ok ok ok ok ok Sk ok sk ko ok ok ok ok ke ok ok *hkhkkkhkk Kkhkk *:*****‘k**::*::* *.************:********* * %k :*
XX X X
PfA-M1 464 NKGLNIFNANSLLASKKNSIDFSYARILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLTV 523 PfA-M1 1058 LNEMNTMLQEPNISNNLKEYLLRLTNKL 1085
Pv-M1 472 NKGLNIFNANSLLASKKKSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLTV 531 Pv-M1 1070 LNEMNRMLSMENISNNLKEYLLRLTNKL 1097
Pb-M1 439 NKGLNIFNADSLLASKKTSIDFSFERILTVVGHEYFHNYTGNRVTLRDWFQLTLKEGLTV 498 Pb-M1 1037 HDEMNRMLNMENISPNLKEYLLRLTNKM 1064
Fdhkkkhkkkkk okkkkhkk kkokokh o dokkokokkkphpekkkkkkkkkkkkkkkkkkkkk * % % gk ok kx| S ook ok gk ok gk ok ok ok ok ok ok ok .

PfA-M1 524 HRENLFSEEMTKTVTTRLSHVDLLRSVQFLEDSSPLSHPIRPESYVSMENFYTTTVYDKG 583 IC'term'nal hexahistidine tag

Pv-M1 532 HRENLFSEQTTKTATFRLDHVDILRSVQFLEDSSPLAHPIRPESYVSMENFYTTTVYDKG 591
Pb-M1 499 HRENLFSEETTKTATFRLTHIDLLRSVQFLEDSSPLSHPIRPESYISMENFYTNTVYDKG 558
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Supplementary Figure S1. Sequence alignment of PfA-M1, Pv-M1 and Pb-M1, colored by domain.

Amino acid sequence alignment of PfA-M1, Pv-M1 and Pb-M1. Domain | highlighted in blue, domain Il in yellow, domain Ill in green and domain 1V in pink. N-
terminal truncation sites and C-terminal histidine site are labeled, conserved metal-binding residues are marked with ‘x’ and conserved active site residues
boxed.
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Supplementary Figure S2. Sequence alignment of PfA-M17, Pv-M17 and Pb-M17, colored by domain.
Amino acid sequence alignment of PFA-M17, Pv-M17 and Pb-M17. Domain | highlighted in blue, domain Il in yellow, and domain Il in green. N-terminal

truncation sites and C-terminal histidine site are labeled, conserved metal-binding residues are marked with ‘x’ and conserved active site residues boxed.

597
613
627

605
621
635



Tnfers.
x106] After 45 min incubation with Pb-M17 =1
DPENF

1 LDPENF before incubation with Pb-M17 18

06 ‘ LDPENF

5 © 15 E ] 25 » Tave ]

Spectrum for peak observed in green trace, after incubation with Pb-M17

Ptens

Supplementary Figure S3. Representative mass spectrometry trace of LDPENF digestion
by Pb-M17. After 45 min of incubation, only one product at a molecular weight of 621 Da is
observed. This correlated to the removal of the single amino acid residue Leu from the N-terminus
of hexapeptide LDPENF, producing pentapeptide DPENF. Trace is representative of cleavage
results obtained for each aminopeptidase — in each experiment only peptides of molecular weights
734 Da (LDPENF) and 621 Da (DPENF) were observed.
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Supplementary Figure S4. Digestion of Ala screen peptides by Pv-M1 and Pb-M1 in 45-min
incubation period. Template hexapeptide (LDPENF) and Ala screen peptides were digested to almost
100% in the 45-min incubation period at 37°C. Pv-M1 and Pb-M1 showed decreased activity levels

against peptides ADPENF and LDPENA.
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Supplementary Figure S5. Digestion of Ala screen peptides by Pv-M17 and Pb-M17 in 45-min
incubation period. Template hexapeptide (LDPENF) and Ala screen peptides were digested to
almost 100% in the 45-min incubation period at 37°C. Pv-M17 and Pb-M17 showed decreased activity
levels against peptides ADPENF and LDPENA compared to LDPENF.



Supplementary Figure S6. APN inhibitor PL250 docked into PfA-M1 X-ray crystal structure with P2’
subsite highlighted.

E. coli APN X-ray crystal structure in complex with PL250 (PDB ID: 2ZXG) used to dock PL250 (green sticks)
into PfA-M1 X-ray crystal structure (PDB ID: 3EBG). S1, S1’ and S2’ pockets labelled. Residues postulated



