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Fig. 1: polyunsaturated fatty acids stimulation does not affect Leish-
mania viability. Procyclic promastigotes of (A) L. infantum, (B) L.
amazonensis and (C) L. brasiliensis in logarithmic growth phase
were stimulated with AA, EPA or DHA for 1 h. Next, tetrazolium
salt (XTT) reduction was measured by spectrophotometry. Data are
represented as means + standard error of optical density readings.
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Fig. 2: polyunsaturated fatty acids increase the formation of lipid
droplets in procylic forms of Leishmania. Logarithmic growth phase
promastigotes of (A) L. infantum (B) L. amazonensis and (C) L. bra-
ziliensis were stimulated with ethanol (vehicle) or AA (15 uM), EPA
(3.75, 7.5, 15 or 30 uM) or DHA (3.75, 7.5, 15 or 30 pM) for 1 h, and
then stained with Oil Red O to quantify LDs. Bars represent means
+ SEM of LDs per parasite. *** represent p < 0.0001, for pairwise
comparison between AA and the vehicle using the Mann-Whitney
test. The significance was tested by One-way ANOVA with post-test
linear trend to dose response stimuli. AA: arachidonic acid; EPA:
eicosapentaenoic acid; DHA: docosahexaenoic acid.
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L. is 1 MS! VMRLVRLAAAGAAVTVAVGTAM IAHAAAPQHRCIHDAMOARVROSVAAQRMAI PHVTL GAD--PSTGTPRNVVRAANWGA
L. braziliensis 1 THRRR: MWLAAA QAAG--HHCIEDRLOARVLOSVAQQOHRPPGSVSALGLPYVSADTI. 'VDWAQADST IWGT
L. donavani 1 MSVD: VRL IAAV JHRCIHDAMOARVQQS GAVSAVGLPYVTLD---TAAAAD--RRPGSAPTVVRAANWGA
L. infantum 1 MSV'DSSSTHRHRSVMRLVRLAMGMVIMVF"'“ JHRCIHDAMOARVR( 'LPYVTLD---TAAAAD--RRPGSAPTVVRAANWGA
L. major 1 MSVDSSSTHRRRCVAARLVRLAAAGAAVT LOHRCVEDAMOARVRS LPYVTL AAD--PRPGSARSVVRDVNWGA
L. mexicana i MSV'DSSSTHRNRCVAARLVRLAMGAAVTVAVGTAMWAHAAAPQHRCIHDAMQARVRQSVAAQRMAESAVSAVGLPHVTLDMDTMGAD PSTGTPRNVVRAANWGA
L. i 1 MPLIL VVARLVRLAAAGVAAALAVGTAAAWAHA P THDKL( PYIALD == =mm=— ~----AADTVARAADWGT
T. cruzi 1 ~MRHTLLFQVLLLCCVSGSVTVAE ISEEIENKVGPRTTAVVLELPTRESGMMRALTAS -APEWAP
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L. amazonensis 109 LRIAVSAEDLTDPAYHCARVGORVNNHVGDIVTCTAEDILTDEKRDILVKHLVPQALOLHTERLKVOQVQOCKWKVT GMTADVCRY FKVPPAHVTGGVSNTDEVLYVASVP

L. braziliensis 107 LRIYVSYADLTDPDCYCSYAGC LDICKGEDILTDAKRYTLVTYLLPLALOLHAERLEVROVOGTWKVTGMEGDVCGTFRVPEEHVTLGVSNADFVLYVASVE
L. qonavani 106 LRIAVSTEDLTDPAYHCARVGORISTHDSGSTTCTAEDILTDEKRDILVKYLIPQALQLHTERLKVRQVODKWKVTGMVGDICGHFKVPPAHITDGLSNTDFVMYVASVP
L. :.ni:'antum 106 LRIAVSTEDLTDPAYHCARVGQHIKRRLGGVDICTAEDILTDEKRDILVKHLIPQALQLHTERLKVRQVODKWKVTGMGDDVCSDFKVPPAHITDGLSNTDFVMYVASVE
L. maj c.n: 109 LRIAVSTEDLTDPAYHCARVGQHVKDHAGAIVTCTAEDILTNEKRDILVKHLIPQAVQLHTERLKVOQVQCKWKVTDMVGDICCDFKVPQAHITEGFSNTDEVMYVASVP
L. mexicana : 109 LRIAVSAEDL' YHCARVGQ) DIVTCTAEDII ILVKHLVPQALQLHRERLKVRQVQGKWKVTGMAADVCSYFKVPPAHVTGGVSNTDFVLYVASVP
L. panamensis 96 LRIAVSTADLTDPDYHCTRVGQRVSNHADEIVTCTAEDVLTEEKRDILVSYLIPQALQOLHAERLKVRQVQGTWKVTGMTGDVCGKFKVPEAHVAKGVSNADFVLYVASVP
T. cruzi 67 IRFQUFTEDLNDPSKHCTAEKQFRPDFIGGTLECNKRDILTKEKRSIILNSLLPRAFGMHTDRLLVKPLTGRVIVPRYSSGICAQFKIPSSHHTEGVSGADMYLYVSAGP
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L. amazonensis 219 SEBSVLAWATTCQVFADGHPAVGVINIPAAN IASRYDQLVTRVVAHEMAEALGFSGTFE’DAVGIVQKVPDVRGKPYFTPMINSSTAVAKAREQYGCNSLEYLEIEDQGGA
L. braziliensis 217 SEPGVLAWATTCQVFSDDHPAVGVMNIPAANIVSRYDQGTTRTVTHEVAHALGFSSVFFEGTGIVKSVINLRGKPFAAPVINSSTAVAKAREQYGCPTLEYLEVEDQGGS

L. donavani 216 SEEGVLAWATTCQVFSDGHPAVGVINIPAANIASRYDOLVTRVVTHEMAHALGFSVGFFEGARILENISNVRHKDFDVPVINSSTAVAKAREQYGCDTLEYLETEDQGGA
L. infantum 216 SEGDVLAWAATCQVFSDGHPAVGVINIPAANIASRYDQLVTRVV LGFSDTFFT IRGKPENAPVI )YGCDTLEYL
L. major 219 SEEGVLAWATTCQTFSDGHPAVGVINIPAANIASRYDQLVTRVV LGFSGPFFEDARIVANVPNVRGKNFDVPVI )YGCDTLEYLEVEDQGGA
L. mexicana 219 SEESVLAWATTCQVFPDGHPAVGVINIPAANIAARYDQLVTRVVTHEMAHALGFSGTEFDAVGILRDVEPNVRGKPYFALMINSSTAVAKAREQYGCNSLEYLEMEDQGDA
L. panamensis 236 SEPGVLAWATTCQVFSDDHPAVGVINIPAANIVSRYDQGATRTVTHEVAHALGFSSTFFKSAGIVKSVINLRGKPFAAPVINSSTVVAKAREQYGCPTLEYLEVEDQGGS
T. cruzi 177 TQYSTLAWATTCSQLTDGRPVVGVVNYGPSSVT IGFSVW. LQVS-SPKTV. NCV LEDEGGE
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L. amazonensis 329 GSAGSHIKMRNAQDELMAASASAGYYTALTMAVEQODLGEYQADF CAFLSEKCMANGT! CNESADAIRCPTSRLSVGMCDVTRY -QALPPYL
L. braziliensis 327 GSAGSHL MA YYTNL FEDLGFYKADFTKAEVMPWGRNASCDFLTKKCMERNITQWPEMFCNTDENALRCPTDRLGLGGCIVLTH-TSVPQYF
L. donavani 326 GSAGSHIKMRNAQDELMAPAAAAGYYSALTMAIFQDLGFYQADFSKAEEMPWGRNAGCAFLSEKCMEDGITKWPAMECNENEVTMRCPTSRLGLGKCGVTRE-PDLEPYW
L. infantum 326 VSAGSHIKMRNAQDELMAPAAAAGYYSALTMAIFQDLGFYQADFSKAEVMPWGRNAGCAFLSEKCMEDGITKWPAMFCN-SDDALRCPTSRLSLGACSLATF-QSLPPYW
L. major 329 GSAGSHIKMRNAQDELMAPAAAAGYYTALTMAIFQDLGFYQADFSKAEVMPWGONAGCAFLTNKCMEQSVTOWPAMFCNESEDATIRCPTSRLSLGACGVTRH-PGLPPYW
L. mexicana 329 GSAGSHIKMRNAQDELMAASASAGYYTALTMAVFQODLGFYQADF: CAFLSEKCMENGT TRCPTSRLSVGMCDVTRY -QALPPYL
I: is 316 GSAGSHL DELMA YYTALTMAVFEDLGFYKADFAKAEMMPWANLATCDFLTKKCMENNI TOWPHWMECNTDENALRCPTDRLGLGGCIVLTR-TSVPQYF
T. cruzi 284 JELMAGISGIGYYTSLTMAALEDTGEY ALLTEKCLINGVNKHPEMFCTAETGLFLCTSDRLALGYCTIYLYTAELPSQY
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L. amazonensis 438 oyprpPFLAG-SSAFMDYCPAVVPFADGNCGOSASEADAAFKAFNVEFSDAARCIDGAFRPKT IKSYAALCANVKCDTATRTYSV( ANCTPGLRFELSTV
L. braziliensis 436 oypTDPTLTG-LSDFMDYCPTVVPYDDGSCAQRASETSSDMOAFNVESDAARCLDGAFRPTTTREDVT - YAGMCANVKCDTAARTYSVC GYVACT LATL
L. donavani 435 QYFTDPSLAG- ISAFMDYCPVVEPYGDGSCAQRASEAGAPFKGFNVESDAARCIDGAFRPKTSHCI IKSYAGLCANVRCDTATRTY SVOVHGGSGYANCTEGLRVELSTY
L. infantum 434 oYFTDPSLAG-ISAFMDYCPVVVPFGNGSCAQNASKVMAAVOAFNVESD! H KTTETV! AGLCANVRCDTATRTY SVOVRGGSGYASCTPGLRVELSTV
L. major 438 QYFTDPSLAG-VSAFMDYCPVVVPYSDGSCTQRASEAHASLLPFNVESDAARCIDGAFRPRATDGIVKSYAGLCANVQCI YSV TNCTPGLRVELSTV
L. mexicana 438 QYFTDPFLAG-SSAFMDYCPAVVPFADGNCGQSASEADAAFKAFNVESDAARCIDGA LIKSYAALCANVKC YSVQ ANCTEGLRFELSTV
L. panamensis 425 oypTDPTLTG-LSDEMDYCPTVVPYDDGSCAQRASETSPDMOAFNVESDAARCLDGAFRPTATREDVT-YAGMCANVKCI YSVQ VACT LATL
T. cruzi 394 QYFSNLKLGGSAYAFMDFCPHVQPYSNTWCSN- -~ - GEASVMHGSRVGPRSKCLKGDG - - - - LVDEMGRIGDVCAEVSCEKGE - ~VSVRYLGDDKWRQCPEGS -~~~ SIT
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L. amazonensis 547 SDLFEKGGYVTCPPYVEVCQGNAQAIKDGGNAAAGRRGPRAAATMWMLLAVAL*-
L. braziliensis 544 SAAFVNGSYITCAPYVEVCQANVQGATSSGNAAAGRRGPRAAATALLVAALLAIACA*

L. donavani 544 SSAFEEGGYITCPPYVEVCQGNVQAAKDGGNAAAGRRGPRAAATALLVAALLAVALY -
L. infantum 543 SSAFEEGGYITCPPYVEVCQGNVQAAKDGGNAAAGRRGPRAAATALLVAALLAVAL* -
L. major 547 SNAFEGGGYITCPPYVEVCQGNV( AATALLVAALLAVAL* -
L. mexicana 547 SDAFEKGGYVTCPPYVEVCQGNPQAI LVVAALLAVAL* -
L. panamensis 533 SAAFVNGSYITCAPYVEVCQANVQGAT LLVAALLATIACA*
T. cruzi 490 PTGLFTGGKILCPKYDDVC-IIFDPLRGSGDVSCLLSVFPSTSVILLVLIFISMY**-
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PREDVFITTKLWNTEQGYESTLAAFEESROKLGVDYIDLYL

L. braziliensis 1 MT QFGLGVWO! L “BFVRHTT’TMJ Y. GLRA PREEVFITTKLWNTEHGYESTLAAFEESRKRLGVQYIDLYL
L. donavani 3 MAGVGKAMVTLSNGVQMPQLGLGWI LCAGYRHIDTAAIY RA PREDVFITTKLWNTEQGYESTLAAFEESRQKLGVDYIDLYL
L. infantum 1  MADVGKAMVTLSNGVOMPQLGLGVW( CAGYRHIDTAATY: RA PREDVFITTKLWNTEQGYESTLAAFEESROKLGVDYIDLYL
L. major 1  MAGVDKAMVTLSNGIKMPQFGLGVWC CAGYRHIDTAAIY. RASGVPREDVEITTKLWNTEQGYESTLAAFEESRQKLGVDYIDLYL
L. mexicana 1  MAGVGKTTVTL! QFGLGVWC CAGYRHIDTAAIY: PREDVFITTKLWNTEQGYESTLAAFEESROKLGVDYIDLYL
L. panamensis ik MTNVGKTAVTL! QFGLGVWQSPAG, LOAGYRHIDTAAIY. RA PREEVFITTKLWNTERGYESTLAAFEESRKRLGVQYIDLYL
T. cruzi 1  M-NCNYNCVTLHNSAQMPQOLGLGVWRAC IEAGYRHIDTACIY! JGIRESGVPREEVWVTTKV DQGYEKTLAAF GLEYIDLYL
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L. amazonensis 111 IHHPRGKEILLKEGKKYLDSWRAPEHLYKEKKVRAIGVSNFQIHHLEDVIAMCTVTPMVNQVELHPLNNQAELRAFCDAKQIKVEAWSPLGQGK— ~-LLSNPILAAVGEK

I. braziliemsis 111 I TLL YL LYAEKKVRAIGVSNFNIHHLEDVLAMCSVPPMVNQVELHPLNNQAELRAFCNAKGIKVEAWS PLGQGN - - - LVTHPLLIATIGEK
%, donavu i 1174% 1 Y1 OLY] IGVSNFHIHHLEDVLAMCTVTPMVNQVELHPLNNQAE LRAFCDAKQIKVEAWS PLGQGK- - - LLSNPILAATGAK
I, i iy I Y1 LY IGVSNFHIHHLEDVLAMCTVTPMVNQVELHPLNNQAE LRAFCDAKQIKVEAWS PLGQGK- -~ LLSNPILAATGAK
L. major ity T Y1 EQLYKEKKVRAIGVSNFHIHHLEDVLAMCTVTPMVNQVELHPLNNOADLRAFCDAKQIKVEAWS PLGQGK- - - LLSNPILSAIGAK
L. mexicana 111 IHWPRGKEIL: Y1 YKEKKVRAIGVSNFQIHHLEDVLAMCTVTPMVNQVELHEPLNNQAELRAFCDAKQIRVEAWS PLGQGK- -~ LLSNPILAAIGEK
L. p is 111 I ILL YL ERLYAEKKVRAIGVSNFNIHHLEDVLAMCSVPPMVNQVELHPLNNQAELRAFCDAKG IKVEAWS PLGOGN - - - LVTHPLLITIGEK
T. cruzi 110 IHWP-GK-------] KKEVDTWKALEKLYEEKKVRAIGVSNFEPHHLTELFKSCKIRPMVNQVELHPLFQORALREFCKQHNIAVTAWS PLGSGDEAGI LKNHVLGEIAKK
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L. amazonensis 218 YKKTAAQVILRWNIQKNLLL I IEENANIFDFELSAEDVMSIDAL! DPDDAQF*

L. braziliensis 218 YRKTAAQVMLRWDIQEDLITI IFDFEL IDAL VRYGPNPDEAQE*

L. dcnavan.z 218 YNKTAAQVILRWNIQKNLITI IEENADVEN IDAL DPDEAQF*

L. 218 OVILRWNIQKNLITI IEENADVENFELGAEDVMRIDAL >PDEAQF*

L. ma:/or 218 YNKTAAQVILRWNIQKNLITIPKSVHRERIEENADIFDFELGAEDVMSIDALNTNSRYGPDPDEAQE*

L. mexicana 2 18 YRKTAAQVILRWNIQKNLITIPKSVHRERIEENANIFDFELSAEDVMSIDALNTNSRYGPDPDDAQF*

L. is 18 QVMLRWDIQHNLITIPKSVHKERVEENANIFDFELSAEDMANIDALNSNVR! QF*

T. cruzi 2 12 HNKSPAQVVIRWDIQHGIVTIPKSTNKGRIQENFNVWDFKLTEEEMRQIDELNEDKRIGADPD--NFFPGGEEX

Fig. 3: comparative analysis of the primary structure of GP63 and PGFS proteins across New and Old World Leishmania spp. Protein sequences
of (A) GP63 or (B) PGFS were aligned using the ClustalW algorithm.
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A L. major PDB: 1LML

B L. infantum S595519 C L. donovani S596018 D L. major S600824 E L amazonensis $598287

Fig. 4: comparative analysis of the tertiary structure of GP63 protein in Leishmania spp. and Trypanosoma cruzi. The GP63 protein was modeled
using the I-TASSER algorithm and structures were aligned over the L. major protein (grey). GP63 tertiary structure overlap shows similarities
between (A) L. major PDB: 1LML and (B) L. infantum, (C) L. donovani, (D) L. major, (E) L. amazonensis, (F) L. mexicana, (G) L. braziliensis,
(H) L. panamensis and (1) T. cruzi.
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A L. major PDB: 4F40

B L. infantum S599340 (o3 D L. major S599764 E L. amazonensis S598284

F L. mexicana S600219 G L. braziliensis S597546 H L panamensis S599725 |

Fig. 5: comparative analysis of the tertiary structure of PGFS protein in Leishmania spp. and Trypanosoma cruzi. The PGFS protein was
modeled using the I-TASSER algorism and structures were aligned over the L. major protein (grey). PGFS tertiary structure overlap shows
similarities between (A) L. major PDB: 4F40 and (B) L. infantum, (C) L. donovani, (D) L. major, (E) L. amazonensis, (F) L. mexicana, (G) L.
braziliensis, (H) L. panamensis and (1) T. cruzi.
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TABLE I

GP63 nucleotide sequences used in the study

Species GenBank code region (begin - end) Size (bp) UniprotKB code
Leishmania infantum FR796442.1 222401 - 224197 1800 Q6LA77
Leishmania donovani CP029509.1 257944 - 259743 1800 AO0A3S7TWR60
Leishmania major Y00647.1 199 - 2007 1809 P08148
Leishmania amazonensis CP040138.1 179953 - 181761 1809 No annotation
Leishmania mexicana NC _018314.1 180317 - 182125 1809 E9ANS4
Leishmania braziliensis LS997609.1 224752 - 226554 1803 AOA3P3YZR7
Leishmania panamensis AF037166.1 1-1770 1770 046312
Trypanosoma cruzi MKQG01002498.1 73636 - 75255 1630 No annotation
TABLE 11

PGFS nucleotide sequences used in the study
Species GenBank code region (begin - end)” Size (bp) UniProtKB code
Leishmania infantum FR796463.1 1034722 - 1035576 855 A41674
Leishmania donovani FR799618.2 1062787 - 1063641 855 E9BMZ2
Leishmania major FR796427.1 1050960 - 1051814 855 P22045
Leishmania amazonensis CP040158.1 1024015 -1023161 855 No annotation
Leishmania mexicana FR799583.1 1026690 -1027544 855 E9B215
Leishmania braziliensis FR799006.1 1114033 - 1114887 855 A4HII7
Leishmania panamensis CP009400.1 936089 - 936943 855 AOAO88RXBI1
Trypanosoma cruzi AAHKO01000429.1 11770 - 12618 849 Q4DJo7

*gene identified in the reverse complementary sequence
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