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Fig. S1. Organization of Lysine-Arginine repeats in Mlig-ap1

(A) schematic illustration of Mlig-ap1 protein sequence. The three Lysine-Arginine rich repeat regions
are highlighted in purple-green (KR region A), yellow (KR region B) and red (KR region C). (B-D)
alignments of the different KR-rich repeats. Diagrams indicate the percentage of amino acids in the
repeats. Amino acids are color-coded according to polarity colors: green neutral polar, black neutral
nonpolar, red acidic polar, blue basic polar.
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Fig. S2. Organization of Repeat A and Repeat B in Mlig-ap2

(A) schematic illustration of Mlig-ap2 protein sequence. Repeat region A is colored in green, repeat
region B in purple. (B) alignment of repeat A, (C) alignment of repeat B. Amino acids are color-coded
according to Polarity colors: green neutral polar, black neutral nonpolar, red acidic polar, blue basic
polar.
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Fig. S3. Mlig-ap1 at a glance

Schematic illustration of Mlig-ap1 protein with the isoelectric point of protein regions and domains,
location of according transcripts found in the transcriptome MLRNA110815, cloned regions, location
of in situ hybridization probes and RNAI target sites as well as Antibody binding sites. aa amino acids,
C8 domain of 8 conserved Cysteines, c-Lect C-type lectin binding domain, EGF epidermal growth
factor-like domain, KR region Lysine-Arginine rich repeat region, 7/L Trypsin inhibitor-like domain,
vWD von Willebrand domain.
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Fig. S4. Mlig-ap2 at a glance

Schematic illustration of Mlig-ap2 protein with the location of according transcripts found in the
transcriptome MLRNA110815, cloned regions, location of in situ hybridization probes and RNAI target
sites as well as antibody binding sites. aa amino acids, C§ domain of 8 conserved Cysteines, LDL low-
density lipoprotein receptor-like domain, 7SP-/ Thrombospondin-1-like domain, 7/L Trypsin inhibitor-
like domain, vi7D von Willebrand domain.
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Fig. S5. Multiple in situ hybridization probes confirm the expression of both adhesive genes in
adhesive organs

Independent transcripts of the MLRNA110815 transcriptome (1) are partial sequences of Mlig-ap1 (red
frame) or Mlig-ap2 (green frame) and are expressed in the adhesive gland cells. This panel corroborates
the expression of these transcripts in earlier in sifu hybridization screens (2, 3). In situ hybridization with
different probes belonging to Mlig-apl and Mlig-ap2. (A-F) in situ probes generated according to
transcriptomic data that target Mlig-apl expression (red frame). (G-J) in situ probes made using
transcripts all belonging to Mlig-ap2 (green frame). Scale bar: 100 um.



PNA control PNA blocked

Fig. S6. Specificity of PNA labelling in Macrostomum lignano

Confocal projection (A-C) control PNA labelling with strong signal in frontal glands in the head region
(B) and adhesive glands in the tail plate (C). (D-E) Labelling with PNA pre-incubated with 0.4 M D-
galactose. Note that no fluorescent signal can be detected in the frontal glands (E) or the adhesive glands.
Dotted white lines indicate the outline of the animals, white stars indicate the region of the eyes. #p tail
plate. Scale bars: 100 um (A), 50um (B, C).



Fig. S7. Coexpression of Mlig-ap1 and Mlig-ap2

Confocal projection: (A-C) PNA labelling of Mlig-ap2 (green) combined with fluorescence in situ
hybridization for Mlig-apl (red). Note that the expression of Mlig-apl RNA is restricted to adhesive
gland cell bodies while PNA labels adhesive gland vesicles in the cell bodies and the adhesive gland
necks. (D-F) double fluorescence in situ hybridization for Mlig-apl (green, in adhesive gland cell
bodies) and macifl (red, in anchor cells) (4). agb adhesive gland body, agn adhesive gland neck. Scale
bar: 20 um
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Fig. S8. Staining of Mlig-ap1 and Mlig-ap2 with Antibodies

Confocal projections of double labelling with antibodies against Mlig-ap1 or Mlig-ap2 combined with
PNA staining. (A-C) antibody binding to Mlig-ap1 KR region B (green) and PNA (red). (D-F) Antibody
raised against Mlig-ap1 KR region C and PNA. (G-I) antibody against Mlig-ap2 repeat 1 and PNA. (J-
L) Antibody binding to Mlig-ap2 repeat 2 and PNA. For location of antibody binding sites of Mlig-ap1
and Mlig-ap2 see Figs. S3 and S4, respectively. Scale bar: 40 um.
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Fig. S9. Footprint labelled with Mlig-ap1 and Mlig-ap1

Confocal projection of double-labelled footprint with antibody against Mlig-ap1 KR region A (A) and
PNA (B). White rectangle in the overlay (C) indicates the area of enlargement (inset). Note the dot-like
labelling of Mlig-ap1 surrounding the PNA-positive Mlig-ap2 (white arrowheads). Scale bar: 10 um.
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Fig. S10. Labelling of footprints after detachment

Confocal projection (A-C), footprints double-labelled with Antibody against Mlig-ap1 and PHA-E (4).
(D-F) footprints double-labelled with Antibody against Mlig-ap2 and PHA-E. The lack of PHA-E
staining indicated that no glycocalyx of the microvilli remained on the footprint. Scale bars: 20 pm.
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M3RSGVORLGVLLLAVECI GVTVAS SEETVWGEWTERST S5 DAS G0V SV S TSWTERVVDT 3660555555565 SRRIGEGS
SEGS553CEWT TWTVVEDS55560555G5RRRSDST3D505CGT 565 THAGEWT INTVVEDSSG5GH355G3 53RRSG55RSRIDDAD
ELITEIIDETTIIDEDGYDITTGERNDRSSSARQQRGHSSSPSSGRERSRMP SRESSGRRRSRMS SRESSGRRRSRMS SRS SCRRN
SRS SRS SCRRRCRES REVNRERCRES BN R RRCRE S RV R CR R SR RVIRER SRR S SCRER S RESRE VAR SR E S SCRERG
SR ERRGRYS SC IR SRS RE RS RS GRS R SREVIRER GRS S GRS R S REVIRERCRESRE W ER SRS SG
IRSRES SR SRS RV NRERGRES S CIIRSRESREVNRER SRS SR SRESRIEVNRERGRISREVIERR GRS 2 GRS RS
B VIRERCRES S CRER SRE SR VR ER SRS SCRRR SRRSRE VI RER CRE SRR VIR ER CRES SRR SRESREVSRER SRESSCRER
SRSREVIRER SRS S G R SRS S R SE SR VIR GRE SRV RERCRE SR YRR GRS REVIRER SRS S CIlR SRESR
BVRERCERS2 CRERCRES AR O TRE S SRE S S CHER SRES S CHlR SRESRRVNRER CRES 5 CHER SRESRE EERGRESEE NRERG
EffssciiiRsRMSREVNRERGRESREVNRERCRES RV IRERGRESRIEVRER SRS SRR SR S GRS R SRENRIRGRYSSG
zSRESE R RRGRESRERER GRS VIR IR GRS RVIR IR SR S SR SRS SRR SRS REVNRERGRESRFRER
SEgSS CRERSRE S CRlR SRS REVIRER SRR S SRR SRR SR VIR ER SRS S CINR SRESRRVERR SRS SCRER SRR REVIR
IRcREsRENRERGRES SCRlR SR SREVNRER SRS SRR SRS RY VR IR CRE S RY ERRCRESSCIIRSRESHEVNRERGRY
SEEVNRERCRES SCHER SRESRE VI RERCRE S SCRR SRESRE VAR CRES SRR SRR S EVNRER SRR S S CRER SR ESREVIEE
RGRISRIW;ESIRERISSGIRSRISSGIRSRISRIVHRIRGRISRIVNRIRGRISRIWRIRGRISRRVNRIRSRISSESRIS

EERRRES REFRRENRESEEPRRERRY
BRESREERRR R SREE R TR E SR SRR R RS R P AR R R SR P R R R SR VAV VSRR PRCRORS SC SDARESGL
CERTELEMERR AR TCCFC SfVARRGVPTCRDTAGS AVCOfWER RRFCOR¥PRRMTMC G LTCRLC SHNEFF CERGWRLAGS YCLEE
HS5PATSWRCLHRACOLATCELASVTSERENR 0 LRA YL REVCACRSRRSGEATHEGLIHER S SRRPVFS0GSRLTSYARRRAS
BreclcarrvsclnrrosCRRRrcYvCRERPGOOC SRR CHEHEACSYWERCR FoCRC e Y FoDGVESCREPCTCVASGDPHYRTYD
GOWIHFMECT Y TLTQLDS PHGAS S PCQFIVRVRNEVVSREGLERRRHR S TS LS vEW TR VEARVEGERTVOLGODRR VL. IDGERRS
LEVRNLECGYNVELIGEYVELY SA0CGVRVS FNGRATAV IMVEPAYACEMSG I CCDCNGERID YT TRIGENVSORENKFALVEN SR
VEDERRDERLBARGDTCSDENDYFPECSASQURRTRGSRLCGATRDRACPFARCT SRSPVDFSGYLSSCSYOVEVOLEOARAVERTT
CRVIEATANECASAGYR:RWRS Y YCCEMECEANSRY SENT ESCOKT CRVNAY PRTQCPLTNQEGEVCRR G YVLSGRNCVRSGDCBCT
DERGR Y REBCALWVSDDCTRA YRCI CRRE IS SRIRRCSRNARCRLRECRRGCFCRRGYACRAYGSRCRDIDECAR RS PCHRNARC
BNTEGSFVCRCRSGYSGDERRSCREVAE MRS ACEREEvVCeSHEVCEE SDSNVR Gy c BCEE G FTCDGERCEDVNE CRIGRHR.CH
ROARCINTEGSYGCVCNENYEGDERLVCHRESACS SG0ARCHRDAVCVDLEGEEYACK _REGYREDERRLCEDINECSSECHTCSV
ADCINTEGSFRCVCROGYAGDG IV ENVNECATGEARCSANADCIDT PCAYNCTCRRGFREDGRT CRIVOECADGSDRCHELADCIN
BveSYACRCROGYTGNGROCRDVHE CRLGTHICSRRRARCVIRT GG YRCVCRAPEVEDGEE 0 CRRRRI M P RTRRRREETERVERR
cascizrcHRNADCENTRTGYTCRCRRGYYCDGY TCRDVNECHLGEHBCSRGRLNCINERGS Y SCROEPGYRENE
EVCTOIDECRT GRDRCDPNASCRNEAGGYTCRCRRGFAGDIGYNCANVDECRL.GTNRC SRRADCRNT PEE Y TCRCRESYREHGVCRD
INECLECRDRCHREAQCINTEGSYRCRCEECFYGNGRTCINRROQCADGT HEC SRYARCICRNDGYDCECHEGFRGNGESCROIDECE
AGTYRCHEDARCHNTLGSY TCRCNEGYRGDGYNTCRRIEVNECR DG TARCSENAvC IDRES GY TCRCERGYMEDGFTCTOVIE
ErrCEREADCENTPGSFICRCES Y RMMSE0CVIVNECRE GRHRCSRNARC INBRGS YRCECER - FRENGEVCEDIDECCGERDRED

ENAICINEIGSYRCECLEC AR GSC I eV TRy IavI BB ERr BRG]
AREVRRRRLS RERRAREPREMERRG

FEAREEER AR R R R R R R R IR R R ERR AR R ERRCRERREERRC
GRERRENNERRGRER RENERAGRER RENNERRG RIARINNIRR wmwﬁnemw
GE*IARINNIRR FERREERRCRER R UERRCRER AR TERRG CRE-RENRERRARERRRIITER

REEELREERR CERLRETERR S WGABIPRSGWGLT'E.RSRIL[)APRRQSSSQNSFGSSSGEDLGG

ATQFVSEANGFSE*

Fig. S11. Peptides found in mass spectrometry for Mlig-ap1

Mlig-ap1 protein sequence. Peptides found in mass spectrometry are indicated in grey. To highlight the
K-R content, all lysines (K) (except the ones included in the mass spec peptides) are marked in green;

all arginines (R) (except the ones included in the mass spec peptides) are labelled yellow.
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Mlig-ap2:

MKLLTAVVAAQLLLACLTCGAAGAPEDSEPQWRYCLQTGLAHLLDFRGRWSSEFRPGGEAALASFTSEVLNWRVEVGTVGSGDC
GEDGAAEDACRKEIVIHFRGVPRCPTDTRVSIRGRSVRVVQLDTDGRNSSRTVAELRLGGDSEGDDDDDRLPASVPLLLRSFDS
GRQHSLHLSGTGLHLRWSDDGFLALLLESSSAAAAASSTGRTGGWCAGERPPPAPREGRTDAKRRRVR PANRGPCGRLDRPDGR
LARSCLRDSFVEVAGSAAAYATARRFLLSSRGRDCNSGGRSGAACRDGRAVLSLCHRRCPDRCAALRRLPPLMCALAPLCACAP
PRLLDSRGRCVEEAECPCRHGNRIYHRGERFTKDCQTCSCLGNNNWRCASSDCGRVCLATPGQVVTFDGQKISFVDNRNDYYLI
EPDDSKIPLAVKFSRSSPARLEVSWQGQQVLVYHRPATDSESGDFFIQLGDRSQKLAIGEHLRVGLGFFLHRVTSHY IRLRVAD
LLRVDFNGGTVELAASRRLRGARRLRGLCGRYDGSSENDLWPRRGRAAADSLSVARS YLVKAIS PAGGPKRTTISREAVRTCYD
LFQHSGQFQRCARTENLQPFLRNCEAAGDRDSVCY IAFNAMRLCARSGYK IHWRLLPQLRNCALLACPRGGSSFRLCANTCQAT
CASLARPDRCPSGCYFGCQCPRGRYLMADGRCVTKSQCTCFDSATGRORQPGEKFSRRNENCKCQDGRAVCQAAQSASANGRVA
CPKNQVWRRAQPGECWPRRCEDPVKDGSRCQSPDSAAEERCRCPAGLFATDSGLCVNRSDCPCRYGGRELLTGSVLTAQCPGRY
CSSGRWLNRAASESSSDSGCRGRCRAFGDGYYVSFDGRAFRY YAGSRETRLLQLPQLRVATRSVACGS SRPSVCARLVKIRLAG
GDEIRVLQGRIIAGLRHVDGEAVVLTATAALGGLHFLRIGVSIVWDRGTRLT INAARPRSGQPIGGLCGSFNGDATDDYRTPGG
LLALSPDEFGRSWTLESDYAQPIPESEYDQGCLKSRENFDWS FARCGLLRDQRGPFGRCLSVLNEDRLEFLEDACLREACRCRR
TVKDAANCDGLCNLMAAAADECAGLNVTVDWRSAAFCPYNCPEGTAYTSCGQLQS PFVFANGPDVQCLEDCRCRMGGQWTQAAG
SCTEASHVCRYRAAVYQTGDSAKLGCRQCTCREGKWIRCDNKDC YRNTTIELNNLSTVAPCTGHSFACRNSDACLHRSKVCDGY
PDCSDGSDEMSCEGCPAFKLKCRRSNLC IAKSEVCDGKHQCRLGNS TDDSDEENCATGATTSAPQKKP TEGTDSCYRPLLQSGL
IKESQVRITENFAPTHGYRRAELLDSRKRPYLLSKGRTVFELRLSPAGSAVRVSSVLLOIQSNHRRGLKAIRLYANSNKTWQLL
EAKESNIACTRCLIKLNKLPFAAEKLKFKIQSRSSMKIQLEINGCPGONLESGRCRRLPATACIVKVYKSITYNREYSGEEKSR
LVLPRTEYSLLNQGSSEIVIGVPEMVRICAVIIKSKLPSDGKPTANVVSFVYDKKLSELTLVSKLPISTNTTTITISKPTNEYK
AVLYSKDPIRISIEIQVKKQPVTKNEPKQQKIACKGSLPDSEVSGKVRVLRMTALDSRQEYTQSDRROLLRKGAALSSGRTDVL
VQFSLKQTDVIEALQVLTTTPGADAKVTARELQLCTRDRCSKVKMS TPSVQQTNMYV IRARARFLKI ILDS PTSRYAKNAKLKED
FCSRNKPHVCKERYLERCNVPLMKS I TFGKRYDAYTVKALLQGRPVRLLRGYTKITLINLNLAESVILKKTGGRRPLKLIISLT
TTNERKRKTTITKFDTVYSAKLPTGYTKMI ITIKSKEPSKLALFKKECQKPNKIPNREPKTAAHTTTIAPATTTLEPTKRPTTA
STAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVKRVPONEPYDEPERKS L L PGRRGL PLRK DD Moo
ESRUER < » 0x PK R 1 TK SRV NN SR IEMBRARO PGDE IS RDDUES T PUTPIRRIBDITEVE | RRGSKRPVRVTLEVKY
CLKKKPATTTTQSTTTSATTTRRPSTAGLT TETTRTTRGT PAGEKVTFPMPSITSRKSTGRTTROKKS TTTAGRSTTSTSTKRP
TTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVE VK RUPONEPYDEPERKSL LPGRRGLPLRK ED VD HOR
EEEESRURENR S Dk PKR 1 TX SV BVINNERIBNSRARO PGB ISRDDIES TP LT B IRRIBDUTBVR | RRGSKRPVRVTLE
VKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRTTRGTPAGEKVTFPMPSITSRKSTGRTTROKKSTTTAGRSTTSTST
KRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVK RVBONEPYDEPERKS LL PGRRGL P LRK DR
ESREESESRUREN 5 0k °« R I T SRV INN S RISSRARO BGDE P S RDDUES T PN TP TRRTBDIMEVE | RRGSKRPVRV
TLEVKVCLKKKPATTTTQSTTTSATT TRRPSTAGLTTETTRTTRGT PAGEKVTFPMPS I TSRKSTGRTTROKKSTTTAGRSTTS
TSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVE VK RVBONEPY DEPERKS L LPGRRGL PLRK GO
REDESREPEGSRVABTK /5 DX PKR 1 TXVSVTEVTNNEREBYGKAEQPGDEPLSRDDLES T PLTPTRRTPDLIEVRTRRGSKRP
VRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRTTRGTPAGEKVTFPMPSITSRKSTGRTTROKKSTTTAGRS
TTSTSTKRPTTASTAAAKTTKAPVLTTT TKRRRVCKKKMAFDSNVLRPEDVVEVKEVPONEPYDEPEKKS L.1.PGRRGLPLRKEH
SADKPKRITKSVIEVINNERIEMERASOPGDEPISRDDIES IPUTPIRRNBDITEVR KRGS
KRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRTTRGT PAGEKVTFPMPS ITSRKSTGRTTRQKKSTTTA
GRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVKRVPONEPYDEPERKS LLPGRRGLPLR
« GDTIVRIDUSRUPEGSRVABIK /7. DK PR I TXVSVTEVTNNEREPVGRAEOPGDEPLSRDDLES TPLTPTRRTPDLIEVR TR
RGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRTTRGTPAGEKVTFPMPSI TSRKSTGRTTRQKKST
TTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVK RVPONEPYDEPERKS LLPGRRGL
PR GDTEVRIDUSRUPEGSRVAREK /5 DX PR I TKVSVTEVTNNEREEVGRAEOPGDEPLSRDDLEST PLTPTRRTPDLIEY
RIRRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRT TRGT PAGEKVTEPMPS ITSRKSTGRTTROK
KSTTTAGRSTTSTSTKRPTTASTAAAKT TKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVK RV PONEPYDEPEKKSLLPGR
RGLPLRKED NN R HE S RARIR 7 SA DK PKR I TK
EEVRIRRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRTTRGTPAGEKVT FPMPSITSRKSTGRTT
ROKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVKRVEONEPY DEPERRS L.L
PGRRGL PL R DRSNS NGS5 2 DK PKR I T K [iSVEV NN S RIBMGRARO BGDE P USRDDUES T PUTBTRRT
PPUTEVR I RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATT TRRPSTAGLTTETTRT TRGT PAGEKVTFPMPSITSRKSTG
RTTRQKKSTTTAGRSTTSTSTKRPTTAS TAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVE VK BV BONBDY DEPEKE
SLLPGRRGLPLRK SO NSRNSGSRIIR S DK PX R I TK [V EEy NS R IEMERAE OB GDE P IS RDD RS TP UTPT
RRTPDUTEVR I RRGSKRPVRVTLEVKVC LKKKPATTTTQSTTTSAT TTRRPSTAGLTTETTRTTRGTHGGGGEKVTFPMPSITS
RKSTGRTTRQKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLT TTTKRRRVCKKKMAFDSNVLRPEDVVE VKRV EONEPYD
EPERKS 1.1 PGRRGLPLRK SRS SES R / S D PR TK S VIEV NS R IEMERAEQPGDE P LS RDD RS
PITPTRRTPDUIEVR I RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTETTRT TRGTPAGEKVTFPMPS
ITSRKSTGRTTRQKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVKRVPONE
BYBERERKS1.1.>GRRGLPL R K DRSNS / S DK PKR 1 T SV BV ENNE RIBMSRAR O PG DEPUSRDDI
ESTPLTPTRRIPDUIEVR I RRGSKRPVRVTLEVKVCLKKKPATT TTQSTTTSATTTRRPSTAGLTTET TRTTRGT PAGEKVTEFP
MPSITSRKSTGRTTRQKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLR PEDVVEVKRVE
ONEBYBEPERKS .. PGRRGL PLRK SO NS RNSSESRUIEIR S DK PKR 1 T (VIS VENNERIEMERAROPGDEPSK
DDLESTPLTPTRRIPDUIBVAT RRGSKRPVRVTLEVKVCLKKKPAT TTTQSTTTSATTTRRPSTAGLT TETTRT TRGT PAGEKV
TFPMPSITSRKSTGRTTRQKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKKMAFDSNVLRPEDVVEVK

RVEQNSBYDEBERKS L 1>CRrCLP L EENRSRESESRRNR 0>k < | [SVEEVENNEREAER

continued
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EECPCDEPISRODIES I PUTPTRRIPDHUIBVR I RRGSKRPVRVT LEVKVCLKKKPATTTTQSTTTSAT TTRRPSTAGLTTETTR
TTRGTPAGEKVTFPMPSITSRKSTGRTTROKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLT TTTKRRRVCKKKMAFDSN
VLRPEDVVEVKRVPONBBYDEPEKKS L1 PGRRGL PLRK EDID O R PO SRR / S 2 DK PKR I T K SV BV I NNE RS
[ERAECPEPEPLSRDDLES I PLTPTRRIPDUTEVR I RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRRPSTAGLTTE
TTRTTRGTPAGEKVTFPMPSITSRKSTGRT TROKKSTTTAGRSTTSTSTKRPTTASTAAAKT TKAPVLTTTTKRRRVCKKKMAF
DSNVLRPEDVVEVKRVBONEPYDEPERKSL LPGRRGL PLRK DD Mo R S RIS/ SA DK PKR T TK VSV DSV BN
REBVERAECPCDEPLSRDDLES IPLTPTRRIPDUIBVR T RRGSKRPVRVTLEVKVCLKKKPATTTTQS TTTSATTTRRPSTAGL
TTETTRTTRGTPAGEKVTFPMPSITSRKSTGRTTROKKSTTTAGRS TTSTSTKRPTTASTAAAKTTKAPVLTTTTKRRRVCKKK

MAFDSNVLRPEDVVEVKRVPONEPYDEPERRS L1 PGRRGL PLRK ED D D OO RVARIR /S A DK PKR I TKSVEEV
NN ER BV ERAE0PCDEPLSRDDIES I PLTPTRRTPDLLIEVR I RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTT SATTTRRPST
AGLTTETTRTTRGTPAGEKVTFPMPSITSRKSTGRTTRQKKSTTTAGRSTTSTSTKRPTTASTAAAKT TKAPVLTTTTKRRRVC
KKKMAFDSNVLRPEDVVEVKRVPONEPYDEPEKKS L L PGRRGLP LR K GO D NSRS RVARIR 7 S A DK PKR I TKZSVE
EVTNNE RPVGRAEOPCDE P LS RODUES I PLT PTRRIPDUIBVR I RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATTTRR
PSTAGLTTETTRTTRGTPAGEKVTSPMPSI TSRKSTGRTTROKKSTTTAGRSTTSTSTKRPTTASTAAAKTTKAPVLTTTTKRR
RVCKKKMAFDSNVLRPEDVVEVKRVPONEPYDEPERKS L. PGRRGL PLRK ED D ORGSRV / S 2. DK PKR I TK{
SRV T NN ERPVORAEOPCDEPLSRDDLES TP LT PIRRIPD UL BVR 1 RRGSKRPVRVTLEVKVCLKKKPATTTTQSTTTSATT
TRRPSTAGLTTETTRTTRGTPAGEKVTEPMPSITSRKSTGRTTROKKSTTTAGRSTTSTSTKRPTTASTARARTTNASLLTMKT
TKILPSIRVSSRRKTTTTPAPTTTTRRPAVCLRKSVKEFESCEUPSDANTKAEKL PEKKEFT PKERKEANNPSCOCHPVKRGGS
TOETFEOVDREER T~ 5 1< VL« SEMBDSVREVTVEVADEDKPEK YV OVNRET PKE PKKALS PSOLENVEFPET PREBREVR
BTLPCKATSVRAELKACHKPKTTVRTTQQTTTTTGRTTPSTTSRKPGSPAAEKLTFPMPSMPGATGKT TTTPAPTTTTRRPAVC
1.xKs v SEESEBUBSDANIR < °r K5 rTrK s < KEADNESGE G BVRRGGS TOUTEOVORERR 5 v . < EENRE
[FTVEVADEDKPEK Y VOVNRET PKE PK KATIS PSOLENVEEPEL PR PREVIRVMIKT | PGKATSVRAELKACHKPKTTVRTTQQTT

TTTGRTTPSTTSRKPGSPAAEKLTFPMPSMPGATGKTTTTPAPT TTTRRPAVCLRKSVK IFESCBUPSDABTRAEKL PEKKEFT

PKERKEANEPSGSCEPVRRCCS TONTFOVDREER 1 5 1<V v L.« SSNEDSNREVTVEVADEDKPEK 1 VOVNRE T PKE PKRATSE
SOTENVEE PEL PR EPREVEMVER T 1. P GKAT SVRAELKACHKPKT TVRTTQQTTTTTGRTTPSTT SRKPGS PAREKLTFPMPSMP
GATGKTTTTPAPTTTTRRPAVCLRKS VK IEESCEUPSDANTRAE KL PEKKEFT PKERKEALLPSGS CLPVRRGGS TOLTEOVDR
BBR 2 s LMk vV K EEBDSNREV TV E VADEDRPER Y VOVNRE TPKE PKKALSPSOLENVE EPELPRUBRE VRV I VOI LAEMSTN

VSLDLEFSCQDDEFYPCMNCTHNGTSYIEGSIVSLNGVKCDHHVCRKRSWEPLYDCSSWSSWSNCSSECDAGFKTRMKICRSSFRD
LIARONLTSLEKCEFNQVEREPCENRRCSKTECNPAEWGPWSPCSGECSTLLSERKRQPGSAVLSEFCKKVQLPESRLCPKTEKC
LCKDPNAAWNNCSNQCPFTCGHLSEQSACVMTSACVPGCACKPGYYLODGRCVPQSQCRCPGLTPTTLAISTTALTTPSTGAAA
ALFVSYSSPKARIRGTAAPDKISMLIPDLNLLIPALPTIVGGGASKPADGADLKSTSVSVGAKTNPPATSSSQAPRIRGTAAPD
RASMLIPMLPGKPAATPVKPATTATAPTPTTPVRIRGTAAPDGVNLLIPTLSLGSAANTTTMAPSTTVPTTTAAASVSTVASVN
GIPAAPSNAATPGAFAPGVTSGSSGSFTVKGFVSPAQGLGKANTMGAFRVTSLLNMKRPPPPPPPRPGGNHGRFQHSAFRLPPK
FHLPAPSGGRPAFRLPGQFKPPPAFRPPGGGSFGKENPGKPVFRLPGAGSFNPPGKPGTKNS SPSVPHTPAAASPAQPVTPKSS
ASTPAPPPGLKPVPSGQQASVAPTKPTTKAPVPMSSQGTRIRGTAADDRVDLRIPTLPNLLPLPTSPRTKLFTKRSTPSTRSMP
SIGPHTSATAKRKLTSAAPVTSKPLRPSFPGIPPAGPHAPPGGQGSSPATPKKPTTVVTTTSMGTRATNSWVMIGGSNCTCTSG
KTTCVGGHEDSLAAWSTWTAWSNCSAHCGQGKQYRFRQCSGPACVGNGHANESRACTGVDCYCVFSRAKLOWLLTDDYYHAEMW
VERDGKPGLSSPLETVNDGDRLESGSVLQVGCLRCTCKDGGFACKLQRCASDCQWSAWQPWATCSATCGGGLOQTRLRTIHKPAV
ADGAPCQASGFTDTQACNLDPCPGCSWS SWSQWSNCTGSATSDIGVRERRRQPIGSCKEADRDLOQPCQLRPAQSKCKPGQLHSA
CHNVTGCEVACSAGANARTLCSQTDACLSGCLCPKGQVMGPNGQCVATDKCRCLPKSINCSNCFKPVCLNGQPTCLPDMNCQRL
YTEWSAWSACSAACGEGLSHRTRQLLQEGRRPAGCGKSDLIETRHCNARPCGYACKDRNGDLYTEGQAMPALDQCSMCEFCRANR
TECVSKAKVGEPVPTPVWSAWSTWSSCVSAAANNRRQERRRRCVRICPDDPRKCGEFFDKEESVEWKACLPKTPLLKRDCIVSP
DWIEGTCYANCMVRSAVARGFRTLYRRILQOLPANGGAPCPELRREDVPCTKTCPVDCSQTAWSAWGACVRASNSGCSGLQVRSR
GVLVPPANGGRACEDAKQLRSCLAPGCQTSACRAPMTKQPLQQSRCIVRCSDLASEDKCAPVQAANAAAVNATVCACPAGQYEQ
DGRCVAKQACRCRWNEELMGQRSPGTREEFAAGERLVMGCKNCTCQDGVEFKCNRLSSCSDECHWSNWRPEGKCTAGCRLKPGLQ
KFVRSPRNSDYLPTKACQGPSVKYELCSSTRSCDSLCPSGQRYNEFGECDEQCYSAGSLGQPOQRORCPEQACVCARGLVKRGDS
CVPKSECYKCSSGNTTLPDGGYSVDLAACQIVTCDKGRTSAVPLSVDOMPACSLEDERIAQSAPKAKDPNRCCYRASASACSRE
EVSISKLDDSCLLTSPIRVPHCRGQCPQASPLIAPRRSDVVAAEVAAADS SQVYLLKLPGAHCTGCLPDRVQYSPTTLTVKCKS
GESRQLRMPIVGACHCKQVPCPSTA

Fig. S12. Peptides found in mass spectrometry for Mlig-ap2
Peptides identified by Mass Spectrometry. Color code:
Footprints V8
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Fig. S13. RNAi knock-down of Mlig-ap1 and Mlig-ap2

(A) schematic illustration of Mlig-apl protein with location of RNAi probes and different in situ
hybridization probes. (B-G) RNAi experiment for Mlig-apl. Mlig-apl expression in the tail region
shown by three different in situ hybridization probes (R1, R2, R4) in control animals (B-D) and dsSRNA
treated animals (E-G). (H) schematic illustration of Mlig-ap2 protein with location of dsSRNA probe and
in situ hybridization probes (R1, R2, R3). (I-N) RNAi experiment for Mlig-ap2. /n situ hybridization in
the tail region against three different regions of Mlig-ap2 in control animals (I-K) and dsRNA treated
animals (L-N). Scale bar: 50 pm.

17



Fig. S14. Empty adhesive glands after mechanical disturbance of animals

(A, B) ultrastructural analysis (TEM) of adhesive organs immediately after mechanically disturbing
animals for 5 minutes in longitudinal (A) and cross section (B). Note that no adhesive vesicles can be
found in the tips of adhesive glands. However, vesicles are still present in the cell bodies of the adhesive
gland cells (A, black arrows). Notably, other adhesive organs of the same animals exhibited vesicles in
the adhesive gland cell tip. acmv anchor cell microvilli, agn adhesive gland neck, ep epidermis, rgn
releasing gland neck, r4 rhabdite. Scale bar: 2 um.
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Fig. S15. Attachment ability of Macrsotomum lignano in different culture conditions

Average number of attachments per minute under different culture conditions (salinity, temperature, and

pH). Scale bars indicate SD (n=10).
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Fig. S16. Adhesion of M. lignano with decreasing hydration of surfaces

Fluorescence images of footprints stained with PNA on SAMs with decreasing hydration from EG6 (A)
to EG1 (D). White dotted indicate the border from coated to uncoated area. Note that on EG6, EG4 and
EG2 footprints can only be found on the uncoated areas (A-C). White stars in C indicate adhering mucus
on the EG2 coated area. White arrowheads in D indicate footprints in EG1-coated area. Scale bar: 50
pum.
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Fig. S17. Interference of attachment with sulfated sugars

(A) average number of attachments per minute with 2% of 2-O-desulfated- (20S-H), 6-O-desulfated-
(60S-H), N-desulfated-re-N-acetylated- (NDR-H) Heparin, and Chondroitin Sulfate (Ch-S),
respectively. (B) average number of attachments per minute with 10mM Glucose, 10mM Galactose,
100mM Glycine, and 10pg/ml PNA added to the ASW respectively. Scale bars indicate SD (n=10).
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Fig. S18. Heparin treatment on deposited footprints

Confocal projection of double labelling with Mlig-ap1 antibody (green) and for Mlig-ap2 by Lectin
PNA (red) on footprints. (A-C) control footprints. (D-F) footprints were treated with 2% Heparin in
ASW. Note that Mlig-ap1 is present - in contrast to footprints where Heparin was added to the medium
before footprint collection. Scale bar: 2 pm.
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Fig. S19. Labelling of carbohydrates and nitrogen distribution in adhesive gland cells.
Distribution of polysaccharides (A) shown by Periodic Acid-Thiocarbohadrazide- Silverproteinate
staining (PAS) (TEM). The staining indicates the presence of carbohydrates in the releasing vesicles
(arrows). Glycogen (arrowheads) is stained in the epidermal cell and in the adhesive gland cell. (B)
Recording of nitrogen distribution in false color (green) in ultrathin sections by Electron Spectroscopic
Imaging (ESI). Comparatively little nitrogen (i.e. reflecting protein) is present in the releasing vesicles
(arrows) in relation to the high nitrogen (i.e. protein) content (green) of the adhesive vesicles (asterisk).
acmv anchor cell microvilli; agc adhesive gland cell; ¢i cilium; ep epidermal cell; mv microvilli; rge
releasing gland cell. Scale bars: (A) 1 um, (B) 200 nm.
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Table S1. Attachment assays

Attachments per minute upon addition of different chemicals to the culture medium. Conditions and
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Table S2. Primer list
Primers used for PCR for in situ hybridisation Probe synthesis and dsRNA probe synthesis for Mlig-ap1

and Mlig-ap2.

Mlig-ap1
Primer Name FW Primer RV Primer
RNA815 13121.1 ACAAGTGGCTCCACCAACA CTCGAGCGGTTCGTTTCTCT
RNA815 13121.2 GAGTCACAGTGGCCTCAAGC ACATGCGACTGTCCTTTTGC
RNA815 13121.3 TTTCCTAGGCTTGTCAATGTGC TCAGCTAGGCCTTGACATCG
RNA815 317.1 AAGGCCAATTGTATCAACAAACG AAATTTCTTATTGGCGCACTCG
RNA815 27695.1 AGCGAGGAAGAGTGGACTGAAG CTATCATGCGCATTTTGGGTAT
RNA815_27695.2 AGTGGATTGACGAAGGAGAAGC AAGTTGAGACGGGGCAGTAGC
RNA815 13121.1b TCAGGTAGAAAGTTGACGAAGC GTCAATGATGGTTGTCTCATCG
RNA815 317.1a CAGAGGAACGACGGCTACG AGTCTTTTGGTTTGGTCACAGC
RNA815 317.1c CTCTGCGAGGACATCAACG TGTAGCCGTCTCCATAGTAACC
Mlig-ap2
Primer Name FW Primer RV Primer
RNA815 21583 GCGCGTAATAGTTCAAGTTTTGG ATTCTGGCAGTTGAACTTCTTGC
RNAS815 23142 ACCCAGCTGAAACATCAGATTGAG CTTGTTGTTTAATCGTCGCACTTG
RNA815 300 AAGACTACGGACGATTCACAAGC CGAAGAACTCTCCGCACTTCC
RNA815 16605a CTGTGCTGACTACAACCACCAAG CGATGTCGTAGTACTCTGCGTTG
Mlig013356.g2-A CAATACCCGAGTCCGAGTACG TCAATGGGCTTCTTCTGAGG
Mlig013356g2-B CTAACTTCTTTGCCCTGTGAAGC CCACCTCCACGAAAGAATCG

Table S3. Advancing and receding contact angles, and ellipsometric thicknesses for the used

SAMs.

Advancing contact Receding contact Ellipsometric
SAM angle (deg) angle (deg) thickness (A)
Cl16 110+ 1 106 + 1 20.8 £0.5
MHA 32+2 <10 22.7+£0.4
NH2 35+2 <10 21.2+0.5
EG1 26+ 1 15+1 244+04
EG2 31+1 19+1 26.5+0.3
EG4 33+1 25+1 314+04
EG6 36 £ 1 23 +1 37.7+0.5
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Movie S1. adhesive papillae are in contact with surface

Attachment behaviour of control M. lignano, squeezing preparation of a life animal with detailed view
on the tail plate.

Movie S2. RNAi experiment: control animals adhere strongly to substrate
Live observation of RNAIi control M. lignano after 9 days of tail regeneration

Movie S3. RNAi experiment: Mlig-apl RNAIi leads to non-adhesive phenotype
Live observation of Mlig-ap1 dsRNA treated M. lignano after 9 days of tail regeneration

Movie S4. RNAi experiment: Mlig-ap2 RNAIi leads to non-adhesive phenotype
Live observation of Mlig-ap2 dsRNA treated M. lignano after 9 days of tail regeneration

Movie S5. RNAi experiment: double RNAi leads to non-adhesive phenotype
Live observation of Mlig-ap1 and Mlig-ap2 dsRNA treated M. lignano after 9 days of tail regeneration

Movie S6. Adhesive organs are used sequentially
Live observation of the attachment in a squeezed animal with detailed view on the tail plate

Movie S7. MgCl2 hinders the release
Live observation of M. lignano in 80% MgCl; in ASW

Movie S8. 1-Phenoxy-2-Propanol does not impair the release
Live observation of M. lignano in 0,1% 1-Phenoxy-2-Propanol in ASW

Movie S9. Arginine and Lysine hinder the release
Live observation of M. lignano in 8% Arginine and 3% Lysine in ASW

Datasets D1, D2, D3 (separate files)

Mass spectrometry analyses

Datasets D1 - D3 are Excel files (Mass Spectrometry analyses output) showing peptides found in
different mass spectrometry analyses. Single experiments are displayed on different sheets. Mlig-ap1
and Mlig-ap2 are colored in yellow in all files.

26



References

1. Arbore R, et al. (2015) Positional RNA-Seq identifies candidate genes for phenotypic engineering
of sexual traits. Front Zool 12:14.

2. Lengerer B, et al. (2018) Organ specific gene expression in the regenerating tail of Macrostomum
lignano. Dev Biol 433:448-460.

3. Weber M, et al. (2018) A targeted in situ hybridization screen identifies putative seminal fluid
proteins in a simultaneously hermaphroditic flatworm. Bmc Evol Biol 18:81.

4. Lengerer B, Hennebert E, Flammang P, Salvenmoser W, Ladurner P (2016) Adhesive organ
regeneration in Macrostomum lignano. Bmc Dev Biol 16:20.

27



