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Supplementary table 1. Multiple sequence alignment of planarian cholinesterases (Smed 4101, Smed_4800, Smed_10334,
Smed 14790 and Smed 15930) with acetylcholinesterase isoform E4-E5 precursor (NP_056646.1) and butyrylcholinesterase
precursor (NP_000046.1) using Clustal 2.1. Catalytic triad is indicated in red.

- Smed_4101 | Smed_4800 | Smed_10334 | Smed_14790 | Smed_15930

Identity (%)

NP_000046.1 | NP_0566

= 46.0133 27.3743 25.7475 22.4252 23.588 23.588
NP_056646.1 = 23.2775 23.825 23.1767 23.6629 24.9595
Smed_4101 = 25.5121 22.5326 24.0223 21.9739
Smed_4800 = 29.5238 37.8086 29.7297
Smed_10334 = 24.6032 26.6667
Smed_14790 = 28.3951

Smed_15930 -

CLUSTAL 2.1 multiple sequence alignment

Smed 4800
Smed_14790
NP_000046.1
NP_056646.1

MKRFRROMVFKGSLLIIKLIFIYRIIYINSISGETFKKSILIKEKRYELLGLTLNIY-GK
-—-—--MRVEFEASSLIVLCFCLSYDAIVVH-—-—-==-=-—-——- IKIDNQTFPLKGKSIFKM-GK
———————— MHSKVTIICIRFLEFWFLLLCMLIGKSHTEDDIIIATKNGKVRGMNLTVE-GG
-MRPPQCLLHTPSLASPLLLLLLWLLGGGVGAEGREDAELLVTVRGGRLRGIRLKTP-GG

Smed 15930 —-—-——-—————- MEFWSYSLWIFVWVTRGLTFNRNGEYVTVSTTNGNIMGIKKDVL-GK
Smed 10334 —-—-————-- MEFVSFIVLLTAYSAVSYPITPNYTPSVRTKIGTINGFISKVEWNDRSAT
Smed 4101  mmmmmmm e MLNFSVSNGLVQGQTRKVLHR
Smed_4800 TIDHFARIPYALPPINNLRFKYPQEIVGNQWKGVYNATTSPNTCWQVE-GGEFDKLNPAA
Smed 14790 KIFHFSKIPYAKPPIGNRRFRYPEKLNNPPWTGVYDSTVQPLTCWQGAPSIEFELKNPIG

NP_000046.1
NP 056646.1

TVTAFLGIPYAQPPLGRLRFKKPQSL--TKWSDIWNATKYANSCCONIDQSFPGFHG--S
PVSAFLGIPFAEPPMGPRRFLPPEPK--QPWSGVVDATTFQSVCYQYVDTLYPGFEG—--T

Smed 15930 PVYVFLGIPYAKPPVGRLREFRNPELVN--KWEGTYSATKLPKTCYQONLPEHYELNNP-AW
Smed 10334 TVHIYYGIPYAIPPVKNLRFKKPVPFP-EISEKVVNAQTHKPSCHQYNDTSYLNTAG--A
Smed 4101 DIAEFLSIPYCKPPIGELRFQKPQPFS--SFSKSIINRGKFDTCPPQLPMRIFNGENLDE
. Ak Kk *k K *
Smed 4800 RLWLSKTPMSEDCLYLTIWSPRT—————--—-———-— VKTKLPVMVWIYGGSFFSGSSTLEVY
Smed 14790 KMWESKTVMSEDCLYLTIWTPQINV-—-—-—-—-———— ANELLPVMIWIYGGSYMSGSSTLEVY
NP 000046.1 EMWNPNTDLSEDCLYLNVWIPAPK-—-——-=-—-———-— PKN-ATVLIWIYGGGFQTGTSSLHVY
NP 056646.1 EMWNPNRELSEDCLYLNVWTPYPR-—-——--—-———— PTSPTPVLVWIYGGGFYSGASSLDVY

Smed_15930 RIWTNNTEMSEDCLYLSIWTPKINKNONRKM-FNEKFIISTLVWIHGGGFTGGSSTLDIY
Smed 10334 RMWVSPIPFDEDCLYLNIWVPQNPAPDVHKMNQKTTDKLAVMVWIYGGSFASGAAGLEVY
Smed_4101 ETWIPKERQDENSLYVNVWCPLEILK-—-—-————— EKENQPVLVWIYGGGYVSGSSSLEIY

* N R I HEE R S Koo KLk
Smed 4800 DGSILAAKHEVVVVSLQYRLGPLGFLYLDDTL-APGNQGLMDQRMALKWVKDNIYNENGD
Smed 14790 DGSILASLHNVVIVSFQFRSGPLGFLYLDDTE-SPGNQAIMDQHMLLKWVNNHIVSFGGD

NP _000046.1
NP _056646.1

DGKFLARVERVIVVSMNYRVGALGFLALPGNPEAPGNMGLEFDQQLALQWVQKNIAAFGGN
DGRFLVQAERTVLVSMNYRVGAFGFLALPGSREAPGNVGLLDQRLALQWVQENVAAFGGD

Smed_15930 NGEILASKMNVIVVNIQYRLGPFGFLSY-NVKEIPGNQGLMDQVLALOQWIRDNIGFFGGD
Smed_lO334 EGRYLAARQNVIVVSMNYRLGPFGFIYLKNGL-IPGNMGLWDQRLALKWVKENIEFEFGGD
Smed_4101 DGSVLASKENIIVVSEFNYRIAMLGFISLDDEI-LNGNLGIWDQVCALQWIHENISHFKGN

HE RO R . R Frkoooir ok O*
Smed74800 SESITIFGESAGSVGVSIHVLSPLSNNLFKRAIMESATASAAWATIETKKESKEKGLAISK
Smed_14790 PKKVTLFGESSGATSISVHLFSKISEKYFQRAILOSGTIFVPWAIESSSASYIKAKYLAE
NP7000046.1 PKSVTLFGESAGAASVSLHLLSPGSHSLFTRAILOSGSEFNAPWAVTSLYEARNRTLNLAK
NP_O56646.1 PTSVTILFGESAGAASVGMHLLSPPSRGLFHRAVLQOSGAPNGPWATVGMGEARRRATQLAH
Smedil5930 SKLVTIFGANSGAVSASFHLLSPLTQDLENQATMQSGSALSWWAYDDPKTAISKAYHFAN
Smed_10334 SDKITIFGESAGSVSVSAHVISPWSONLFRNAIMOSGSVLGYWGLISRNTSEERTKILMN
Smed74101 PKNVTIVGNSAGGCSVSLHLLIEKSWEYFQONATIMLSGVCLSDWGFLTKNEVRDRSKKAVN

HE I I : ook ox, *. :

Smed_48OO FVNCNYDS----WQVNVLLKCLQKVKPDLLVSKQLDLKNIVNKQRSDLLRRRGVKNLEFTD
Smedil4790 KANCTSRN----NQE--IVKCLRSTKPEVLVNLNFLIRDQIAKTRKEKLMKEGYKDFEFYSD
NP_OOOO46.1 LTGCSRE-=-=-—--— NETEIIKCLRNKDPQEILLNEAFVVPYGT-—==——=————————————
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LVGCPPGGT--GGNDTELVACLRTRPAQVLVNHEWHVLPQES--————-—----—-———————
LSGCHNSKETVEIKTSDLFECLRSLDPITLVVNQWKMLNERYR-—-————— EKLTKPILPY
RLKCRGSLH---—-—--- AKVECLRQLPAKQLTDAHSYLYDANS-—-—————=-=-—-————————

ASFFFDIFFRPTYDANFINQPVNLLLNDSTFKPN-IELLMGYNANEGMFFLLYGLNKWLN
AALFFDIYFRPIFDQKIISKLDVEKISEGQLVTN-KDLLIGTNANEAMEFFLMYGLSSNFEFK
—-——-PLSVNFGPTVDGDFLTDMPDILLELGQFKK--TQILVGVNKDEGTAFLVYGAPGFSK
—-——VFRFSFVPVVDGDFLSDTPEALINAGDFHG--LOQVLVGVVKDEGSYFLVYGAPGESK
ASFYFDIPFKPTIGGLYLPKPPSSYFAGKEPKILRKRVMLGTTKNEGLIHLFKGFRHYEFM
———YFSVPFPPVIDNHFLPYPNSQAFKNLVHVKPTGALMLGMNKNEGSYFMLYSFIPNSD
—-——-ILQFAWAPCVDGELIKDDPRRLFNEKKFKICPTIFLN--VANEGTYFIISRFPNIDV

* . .k

FENKGEVEDTSLLSSNNTNYIKASKFLLENLTPNDIAYTNLLPLLLHEYKIPSTIFNWKK
LFESSKIVLPSKMSYPSENYTDPYKIVLENILDLDYLYPSLTKLILHEYGIQSQHEFDDKS
DNNS-—-=-=——————=—=———————— IITRKEFQEGLKIFFPGVSEFGKESILFHYTDWVDD-
DNES--—-———==-—--—-———————— LISRAEFLAGVRVGVPQVSDLAAEAVVLHYTDWLHP-
PSDDSLVQPALFRYG--PNTKDPADLLTHYIVNDKFVNHENIEAIAFEYELPSKIFQQSN
WLNNKTSVQIAN-—-—-=-==————— NKDYQEKLRKVLDLEAKIPSQILSLVDFEYTDYNLP-
DNHK---——=—————=—————————— MIDNKYFTQTFQYYPHFPIICSQSTRKKISVEYVL

WNSTDVLSALDQLTGDONEFVCPVIDYAELLAD-——————————— KNVKVYLYSFQHRTSR
WTSKEILQKLDFIGGDMQFICPTIQFADSVTKS-=-=-=——————- KSSKLFMYLENCRTNG
QRPENYREALGDVVGDYNFICPALEFTKKFSE-——————————— WGNNAFFYYFEHRSSK
EDPARLREALSDVVGDHNVVCPVAQLAGRLAA-—————-=-————— QGARVYAYVFEHRAST
WKSQDIINVEDNIAGDEFSFKCPVVDFADKYLK-———————————— IAQVYLYSFEQQTQF
DTPONRVNRLEEISSDRSFKCPTIEMAKMVNNDNRFEKGLGKRSVTLPTYFYEFRYRTKS
NEPSLSIDILDRIIADQYFISGSIELANLISKS-———————————— NSKVYYLWFETETQP

* . *

MTFPKWTGTMHGYEIEYVFGMPFSKNFONLEYTFTTEEAKLSNY IMTLWANFAKFGNPTT
TEVPDWLGVMHGYEIEYVEFGMPFSSDETSNLYSEFNDDEKNVSRSVMKEWTNFAKYGNPTP
LPWPEWMGVMHGYEIEFVFGLPLERRDN—-—--— YTKAEEILSRSIVKRWANFAKYGNPN-
LSWPLWMGVPHGYEIEFIFGIPLDPSRN-—-—-—-— YTAEEKIFAQRLMRYWANFARTGDPN-
LPLPPWSGVLQGQEIAYVFGKPFDMEFRKKYYNFSEEEMKLSEKIMSYWTNFAQTGQPNN
LPWPEWMGTIHGLEIDYVEGVPFNKKFEKIFYEFTDEERRISDVVMQYWANFARHGDPNI
EHWPNWCGVMHSEEIYYLFGHYLTQQSE---—-——-— TROSATSIKIMKEFGNFVKHGNLSE

* ok x . * K .o kK * % . * .

—————————— QKIEYFDSTLSWPLYNTTSKLSVYFTTPHESQLNAARLNDKAMKCKEWNK
—————————— TDFTEKG-—--FWPAYTNKNKRYLKISG-TNSGGFKVENHFKQKHCREFWTK

———————————— ETON-NSTSWPVFKSTEQKYLTLNT----ESTRIMTKLRAQQCREFWTS
———————————— EPRDPKAPQWPPYTAGAQQYVSLDL----RPLEVRRGLRAQACAFWNR
R-———————- MREYHTRTRGMHWDTYSGTNINGRKHLIFRNNRVLAGRN-FRRHECLEFWRN
MPNDKLVSDYDVSINGKPLRVWPEFDNTTQSYIIIKE---DGNLTTSVNPKKRKCLEWRR

VFR-————————— === ————— NYDESSNAYIKINEDLWTSAIFSKDQINKVREWEK

* K

VIPPILEKFKNFSPTLNKVAWTNIVIIIIINNTRLTTEEHNKICKNL--—-———-———————
ILPDLLNRLLNKK---NGSSALLLVDSLLVSSVLKVLASFMALCFRSI-—-—-—————-—-———
FFPKVLEMTG----—-—-— NIDEAEWEWKAGFHRWNNYMMDWKNQEFNDYTSKKESCVGL-—
FLPKLLSATASEAPSTCPGFTHGEAAPRPGLPLPLLLLHQLLLLFLSHLRRL--———-—-——
YLPDMRKNILSNSKCNPRTNTVQKPIVKNPTYTSIQNSSPLIDRPIAKSSKRNPNDDKNN
WYPILLKETKPKHINCSHRNRNAGLKR-————————m o
LRREKEY DNE = = = — = e e e e
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Supplementary figure 1. Localization of planarian cholinesterases by WISH (Whole-mount in situ hybridization). Smedwi-1
is a marker of proliferation cells. All cholinesterase numbers were retrieved from PlanMine database and specified in the
lower right corner in italics for each picture. Distinct nervous pattern systems were identified and impact of paraxon-ethyl (5
uM, 1/2 of NOEC) was determined. Scale bar represents 2 mm.
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138
139 Supplementary figure 2. Survival rates of planarians. The toxicity of paraoxon-ethyl was evaluated for concentrations
140 ranging from 10 uM up to 50 pM for intact planarians (A) and after amputation on head and tail fragments (B). The curves
141 represent the survival rates for 10 planarians exposed to paraoxon-ethyl. Arrows indicate NOEC values. (C) As control
142 NOEC value of 10 uM was verified over 39 days on intact worms.
143
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Supplementary figure 3. 5uM Paraoxon-ethyl degradation curve. The degradation of SuM paraoxon-ethyl by the enzyme
SsoPox asD6 at 0.25uM was followed over time. Full degradation was reached after 1.5h incubation.
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Supplementary figure 4. Planarian posterior regeneration is presented using a color code from grey to green describing
initial to final regeneration stages.
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162 Supplementary figure 5. Temporal evolution of an abnormal worm exposed to paraoxon-ethyl 5 uM. The worm arose from
163 a Gl tail fragment.
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H478
S234
Protein Triad
15930 _0_1 NEQ
4101 0. 1_ SEH
4800 0 1_ SEH
14790 0 1 SEH
Hs_AChE (pdb Id : 4bdt) SEH
167
168 Supplementary figure 6. Structural predictions of planarian cholinesterases compared to the best template c4bdA
169 corresponding to human acetylcholinesterase in complex with huprine w and fasciculin 2 (pdb : 4bdt). Conservation of the
170 catalytic triad in all sequences, except dd_Smed v6 15930 0 1.
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