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.plagipennis

.iracundus-Hm —————————--—— - - - MERNKNIKRLIY
.plagipennis-Hm-—-——————————————————————— - ——— MERNKNIKRLLY
chalys —HM = —— oo MEWRIGLSRLFC
.lectularius-Hm-———————————————— - MKRSISISRVEC
.occidentalis-T—--———-—————————- MHTLAQEATERSRKQPQPSQVP——-———-——— OMWSPGGPRALL
.saltator-Hy  MGEQMLFPIDPTASLHLHFDLLTSALVSQREKVPTEVERKAIERLGLTIADEVSTGRTTW
.cerana-Hy =  ——--- oo oo oo MVSTSRTTC
*
.iracundus -LLLLCTLI-AIALSDSS-NTTRRRLRRP-—--- SGSSRVRDQETSASVNRFKV-RNR--
.plagipennis -LVLLCTLI-AIALTDSS-NTTRRRLRRP-—--- SGSSRVRDQETSASVNRFKV-RNR--
.halys -LLLLCVLL-TETYSESSTNTVRRRLRRP--—-- SGASRVRDQETSASVNRFKV-RNR--
.lectularius  -LLLLCALI-SQTYTESS-TPTRRRLRRP----- SGSSRVRDQETSASVNRFKV-RNR--
.occidentalis -LAALALVL-LAQLTDSA-TGVRRRLRRPTNNHKTSSSPSADQEPSASVNRFKV-RSRLN
.saltator RLLLVCLVVLLLGLLQHT-EGARKRFRRPTT---SAPSISSDQOEVSASVNRFKVTRNR--
.cerana WLLLVCLIV-LLGALRDA-EGTRKRFRRPAT---AAPSISNDQEVSASVNRFKVTRNR-~
* .. [ . JKe ko kxk [ *hkk kxkkxkkkkx kK

.iracundus = ——-——-———-- VSQONSTPVISRKSSNDASSSSS—-S--NEGLKVVCYYTNWSQYRLKVGK
.plagipennis  —-——-————-—--— VSQNSTPVISRKSSNEASSSSS--T--NEGYKVVCYYTNWSQYRQKVGK
.halys = —=————————- ISQNSTPIISRKSSNDGSSSSSKDS--KDGYKVVCYYTNWSQYRPKIGK
.lectularius  -——--—-—-——--- ISDKSTAVLTRKSGTDTASTSSSSSKNDDGYKVVCYYTNWSQYRPKIGK
.occidentalis AAAAGAAGAGAVATGAVVAASRKSSTVSNAVAPDSS----GYKVVCYYTNWSQYRPKVGK
.saltator = —————————-—- VSNKS-—-———-- SKNELQPGKT--S----DYKLVCYYTNWSQYRTKIGK
.cerana = ——————————- ISNKS—-———-~— KKNEIQTDKS--E-—-—--DYKLVCYYTNWSQYRTKIGK
.. . *oekkkkkkkkkkk x.kk

.iracundus FLPEDIDPDLCTHIIFAFGWLKKGKLSSFETNDETKDGKVGLYDRINNLKKANPKLKTLL
.plagipennis FLPEDIDPDLCTHLIFAFGWLKKGKLSSFETNDETKDGKVGLYDRINNLKKANPKLKTLL
.halys FLPEDIDPDLCTHIIFAFGWLKKGKLSSFESNDETKDGKIGLYEKIRNLKKANPKLKTLL
.lectularius FLPEDIDPNLCTHIIFAFGWLKKGKLSSFESNDETKDGKVGLYERIRNLKKANPKLKTLL
.occidentalis FTPEDIGADLCTHVIFAFGWLKKGKLSSFESNDETKDGKVGLYERIMTLKKANPKLKVLL
.saltator FLPEDIQPDLCTHVIFAFGWLKKNKLTSFESNDETKDGKTGLYERVVNLKKANPSVKVLL
.cerana FMPEDIQPDLCTHIVFAFGWLKKNKLTSFESNDETKDGKIGLYERVVNLKKANPSLKVLL
*ookkk ok ekkkke akkkkkokkok kkakkkaxkkkkkkx kkk. .. SRRk xok ek kk
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. iracundus AIGGWSFGTQKFKDMSATRYSRQTFIYSAIPFLRORNFDGLDVDWEYPKGGDDKKNEVLL
.plagipennis AIGGWSFGTQKFKDMSATRYSROTFIYSAIPFLRORHFDGLDVDWEYPKGGDDKKNEVLL
.halys AIGGWSFGTQKFKDMSATRYSRQTFIYSAIPFLRGRSFDGLDVDWEYPKGGDDKKNEVLL
.lectularius AIGGWSFGTQKFKDMSSSRYARQTFIYSAVPFLRTRHFDGLDMDWEY PKGGEDKKNEVLL
.occidentalis AIGGWSFGTQKFKDMSKSRYARQTFIYSATIPFLRARNFDGLDMDWEYPKGTDDKKNEVLL
.saltator AIGGWSFGTQKFKDVSSTRYARQTFIYSAIPYLRDRNFDGLDIDWEYPKGGDDKKNYVLL
.cerana AIGGWSFGTQKFKDVSATRYARQTFIYSAISYLRDRNFDGLDIDWEYPKGGDDKKNYVLL
Fohkkkxkkhkkhkdk ok okkokhkkrkhhdk . ookk ok kkkkkokkkkokxk  .kxokk . kxk

.1racundus LKELREAFEAEAQEVKKPRLLLSAAVPVGPDNVRSGYDVPAVAGYLDFINLMAYDFHGKW
.plagipennis LKELREAFEAEAQEVKKQRLLLSAAVPVGPDNVRSGYDVPAVAGYLDFINLMAYDEFHGKW
.halys LKELREAFEAEAQEVKKPRLLLSAAVPVGPDNVRGGYDVPAVAGYLDFINLMAYDEFHGKW
.lectularius LKELREAFEAEAQEVKKPRLLLSAAVPVGPDNVRGGYDVPAVAGYLDFINLMAYDFHGKW
.occidentalis LKELREAFEAEAQEVKKARLLLTAAVPVGPDNVKGGYDVPAVASYLDFINLMAYDEFHGKW
.saltator LKELREAFEAEAQERKKPRLLLTAAVPVGPDNVKSGYDVPAVASYLDFINLMAYDFHGKW
.cerana LKELREAFEAEAQEKKMPRLLLTAAVPVGPDNVKSGYDVPAVASYLDFINLMAYDFHGKW
AKAkAkKkKk AKX KA XKk Kk X Fohkkok ekkkokkokkkokk o kkkokkokkk kokkkkkokkokkkkxokk ok

.lracundus ERETGHNAPLYAPSSDSEWRKQLSVSAAAEMWTRLGAPKEKLIIGMPTYGRTFTLTSIQK

ERETGHNAPLFAPSSDSEWRKQLSVSAAAEMWTRLGAPKEKLIIGMPTYGRTFTLTSLOK
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ERETGHNAPLFAPSSDSEWRKQLSVSAAAELWTRLGAPKEKLIIGMPTYGRTEFTISTPKN
ERETGHNAPLYAPSSDSEWRKQLSVSAAADMWTRLGAPKEKLIIGMPTYGRTFTLSSMQR
ERETGHNAPLYAPSSDSEWRKQLSVDYAANLWVRLGAPKDKLVIGMPTYGRSEFTLSNTKQ
ERETGHNAPLYASSLDSEWQKQLSVDNAATMWVKLGAPKEKLIIGMPTYGRSEFTLSNPAN
ERETGHNAPLYASSLDSEWQKQLSVDNAASMWVRLGAPKEKLIIGMPTYGRSFTLSNLSN

kAhkkkhkkhkkkhkhkkkoek K, kkhkkkokkkkhk Kk ek ekkkhkhkkhkoekkoehhkkhkhkkhkhkhkkhkokkoo

QTVNSPASGGGKAGEYTKEGGFLAYYEVCEMLRNGASY IWDDEMKVPYATIQGDQWVGEDD
LNVNSPASGGGKAGEYTKEGGFLAYYEVCEMLRSGAAYVWDDEMKVPYATQGDQWIGEDD
—TVNSPASGGGKAGEYTKEAGFLAYYEICEMLRNGAAY IWDDEMKVPYCIQGDQWIGEDD
TSVNSPASGGGKAGEYTKEAGYLAYYEVCELLRNGASY IWDEEMKVPYATIQGDQWIGEDD
YKVNSPASGGGKAGEFTKEAGFLAYYEVCEMLKTGASYVWDDEMKVPYAVQGDOWVGEDD
FRVHAPANGGGKAGEYTKESGFLAYYEICEMLHNGAAYVWDDEMKVPYLVYNDQWVGEDD
FRVHAPASGGGKAGEYTKESGFLAYYEICEMLONGAAY IWDDEMKVPYMVQONDQWVGEDD

ke okkhk Khhkhkkhkhkkhkokhkhkkhk K eoekhkkhkhkhkhkokhkkokeo kkeokeohkhkohkhkhkkhkik Kk k koo kk kK

EKSIRYKMKWLKESGEFGGAMVWTVDMDDEFNGTVCGNGVKYPLIGAIREELRGIKRGPNAQ
EKSIRYKMKWLKENSFGGAMVWT IDMDDENGTVCGNNVKYPLIGAIREELRGIKRGPNAQ
EKSIRYKMKWLKENGYGGAMVWT IDMDDEFTGTVCGNDVKYPLIGAIREELRGIKRGPNAQ
EKSIRHKSNWIKENGYGGAMVWTVDMDDETGTVCGNGVKYPLIGAIREELRGVKRGPNAV
ERSTIRHKMGWIKDNGFAGAMVWTVDMDDEFTGTVCGGGVKYPLIGAIREELRGVSRGPNAK
EKSTRNKMRWLKSKGYGGAMVWTVDMDDENGTVCGGNVRYPLIGAMREELRGISRGSSAK
EKSIRLKMDWLKSKGYGGAMVWTVDMDDENGTVCGGNVKYPLIGAMREELLGISRGPNAK

* ek Kk K * o % khkkhkkkhkoehkkkhkhk *kkkx kK ekkkhkhkkhkkeoehkkkhkx ko (%K *

DVDWTKVASSSSVAQVTKPVAIKIPVSDVLSRLNK--VKPTVSNAITIPIQDLNKREAQVE
DVDWTKVANSISV-EIAKPVAIKIPVSDVLSKLNK--VKPTVSNAITIPIQDLNKREAQVFE
DVDWEKVASSSKIVQPVKPQAIKIPVTELLSKLNK--AKPTVSNAILPIQDANTREAQVE
DVDWTKVAKAPPPTA-VKPAAIKIPASDAISKLTR--AKPTVSNNIIPTQDANVREAQVF
DVDWSKVANTIVEEK-PLPSAVAIPVSEVIAKVRKPTKOQATATATLTEVVDPNVRAPQVFEF
DIDWSAVATTITETIVKKPEPYKVSVSEVLSKSKK--LOK-STQLVINT-PIQEREAQTTI
DVDWSAVATTVSETILKKPEPYKILVSDVINKAKK--HQKQTTQLVINL-PTNERPAQSM

* o kK * k. * . . * *

CYLTSWSAKRPGGGRFSPSDLOPTLCTHVIYAFATLSDHKLAAAPGTE-EQYHKIVSLRE
CYLTSWSAKRPGGGRESPSDLOQPTLCTHVIYAFATLSDHKLAAAPGTE-EQYHKIVSLRE
CYLTSWSAKRPGAGRFAPSDLOQSNLCTHVIYAFATLTDHKLAAATGTE-DQYHKVVSLRD
CYLTSWSAKRPGAGRFQOPNDLOPNLCTHIIYAFATLTDHKLAAASGTE-EQYHKIIALRE
CYMTSWSQKRPGSGKFTPENIDASLCTHVIYAFATLKEHKLAMAEEKDADMYERVVALRE
CYLTNWSHKRPGMGREFNPEDIDPTLCTHVVYAFATLKEHLLTEGSDKDAEMYHRLIALRD
CYMTNWSHKRPGTGKFLPEDIDPTLCTHIVYSFATLKNYLLAEENEKDGEMYERLMTLRN

Kk ek Kk Kkhkkk Kkek K Khkhkkookokhhk oo Ko * e KKk
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KNPNLKILLAIGGWAFGSTPFKELTSNVFRMNQFVYEATIEFLREFQFNGLDVDWEYPRGI
KNPNLKILLAIGGWAFGSTPFKELTNNVFRMNQFVYEATIEFLREFQFNGLDVDWEYPRGI
NNPNLKILLAIGGWAFGSTPFKELTSNVYRMNQFVYEATEFLREYKFNGLDVDWEYPRGV
ONPNLKILLAIGGWAFGSTPFKELTNNVYRMNQFVYEAIEFLREFKENGLDVDWEYPRGV
KNPNLOQILLAIGGWAFGSTPFKELTSNVFRMNQFVYEAIEFLREYKENGLDVDWEY PRGA
KNPDIKILLAIGGWAFGSTPFKELTSNTFRMNQFVYEAIDFLREYKEDGLDVDWEYPRGA
KNPDLKILLAIGGWAFGSTPFRELTSNTFRMNQFVYEAIEFLREYKEDGLDVDWEYPRGG

ekk o e ehhhkhhkhkhhkhhkkhhkhhhkoehkkhh h oehkkhhhkkhhhhhkhekhhkhkhe okekhkhkhkhkrkhkhhkkhx
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DDRASYVSLLRELRTAFEGEAKSSGQPRLLLTAAVPASFEATAAGYDVPEIAKYLDFINV
DDRASYVSLLRELRTAFEGEAKTSGQPRLLLTAAVPASFEATAAGYDVPEIAKYLDFINV
DDRASYVSLLRELRTAFEGEAKTSGQPRLLLTAAVPASFEATAAGYDVPEIAKYLDFINV
DDRASYVNLLRELRMAFEGEAKSSGQPRLLLTAAVPASFEATAAGYDVPEIAKYLDFINV
DDRAAYVNLLRELRMAFEGEAKSANLPRLLLSAAVPASFEATIAAGYDVPEISKYLDFINV
DDRSAYVNLLKELRLAFEGEAKSSGQPKLILSAAVPASFEATAAGYDVPEISKYLDFINV
DDRAAYVNLLKELRLAFEGEANSSGQPKLILSAAVPASFEATIAAGYDVPEISKYLDFINV

khkKhkeo okk Khkeoekhkhkk K_hkhkkhkhkkeooo KekekekhkAAAAAAAA Ak hkhkhhkhkhkhk e kA XA AKX K%

MTYDFHGOWERQVGHNSPLYPLESATSYQKKLTVDYSAREWVKQGAPKEKLMIGMPTYGR
MTYDFHGOWERQVGHNSPLYPLESATSYQKKLTVDYSAREWIKQGAPKEKLMIGMPTYGR
MTYDFHGOWERQVGHNSPLYPLESATSYQKKLTVDYSAREWVKQGAPKEKLMIGMPTYGR
MTYDFHGOWERQVGHNSPLYPLESATSYQKKLTVDYSAREWVKQGAPKEKLMIGMPTYGR
MTYDFHGOWERQVGHNSPLFPLESATSYQKKLTVDFSAREWVKQGAPKEKLMIGMPTYGR
MAYDFHGOWERQVGHNSPLYPLESATSYQKKLTVDYSAREWVKQGAPKEKLMIGMPTYGR
MTYDFHGOWERQVGHNSPLEPLESATSYQKKLTVDYSAREWVKQGAPKEKLMIGMPTYGR

K e KKK A KKK AAAA KA A A XAAK e AAKX KA A A XA KA XA XA AKX e AAKKAK e kAKX KX XA XA A AN AAKA KKK, K%

SFTLVDETKEFDIGAPASGGGKPGNYTAESGFMAYYEICDFLHEDNTTLVWDNEQQVPFAY
SFTLIDEAKFDIGAPASGGGKPGNYTAESGFMAYYEICDFLHEDNTTLVWDNEQQVPFAY
SFTLVDEEKFDIGAPASGGGKSGNYTAESGEMAYYEVCDFLHEDNTTLVWDNEQQVPFAY
SFTLVDEDKFDIGAPASGGGKPGNYTAESGEMAYYEVCDFLHEDNTTLVWDNEQQVPFAY
SFTLVDPTKFDIGAPASGGGTPGKYTGEAGEMSYYEVCDFLHGDNTTLVWDNEQQVPFEFAY
SFTLVDKEKFDIGAPASGGGVAGNEFTNESGEFLSYYEVCSFLNEDNTTLVWDSEQQVPFAY
SFTLVDKEKFDIGAPASGGGTSGNEFTNESGEFLSYYEICSFLNEDNTTLVWDSEQQVPFAY

*hkKkK ok R R R R i ke ok Kekkookhkkhkkhkek K*hke *hkhkhkhkkhkhkhk *hkkhkhkhkxk

RGDOQWVGEFDDERSLKTKMGWLKEEGEFGGIMIWS IDMDDERGVCGNGKEPLVNAMKQELED
RGDOQWVGEFDDERSLKTKMGWLKEEGEFGGIMIWS IDMDDERGVCGNGKEPLVNAMKQELED
RGNQWVGEFDDERSLKTKMGWLKEEGEFGGIMIWS IDMDDERGVCGNGKEPLVNAMKAELED
RGNQWVGFDDERSLKTKMTWLKEEGFGGIMIWSIDMDDFRGICNNGKEFPLVNAMKQELED
RDDOQWVGEFDDERSLKTKMTWLKDEGFGGIMIWSVDMDDFRGSCGTGKYPLMTAMRQELDG
RDDOQWVGFDDERSLINKMSWLKEEGEFGGVMIWSVDMDDEFRGSCGSGRYPLIKAMKKELQG
RDDOQWVGFDDERSLINKMOWLKEEGEFGGIMIWSVDMDDEFKGTCGAGKYPLIKAMMKELRD

* e kkkkhkkkkkkhkkKk Kk kkhkkoekkhkkhkhkkhkoehkhkhkkeoehkhkhkkhk ok * ke okk o KKk * x

YTISLEYQGPYEGTSTGGAYTTKDPNAVTCEEEDGHISYHPDKADCTMYYMCEGERKHHM
YSIKLEYQGPYEGTGTGGAYTTKDPNAVTCEEEDGHISYHPDKADCTMYYMCEGERKHHM
YTIKLEYQGPYEGPSSSGAYTTKDPNAVTCEEEDGHISYHPDKADCTMYYMCEGERKHHM
YSVKLEYQGPYEGTGSSGAYTTKDPNAVTCEEEDGHISYHPDKADCTMYYMCEGERKHHM
YKVKLEYDGPFEGTSTSGAYTTKDPNVVTCEEEDGHISYHPDKADCTRYYMCEGERKHHM
YKVKLEYDGPYESTSRNGKYTTKDPNEVMCDEEDNHISYHADKNDCTMY YMCEGERKHHM
YKVKLEYDGPYESHLRNGRYTTKDPNEVSCDEEDNHISYHPDKSDCTMY YMCEGERKHHM

ke kk ke kk ook Kk kkkhkhkAkk kK Kkekkhkk hkkhkkkhkk kk kkk KAAhkkkkkhkikrkkkKk

PCPSNLVENPNENVCDWPENVEGCTQHTQAPPASRR-
PCPSNLVENPNENVCDWPENVEGCTQHTQAPPASRR-
PCPSNLVENPNENVCDWPENVEGCTQHTQAPPPSR--
PCPSNLVENPNENVCDWPENVESCSQHTQAPPAARR-
PCPANLVENPNENVCDWPENVEGCMHHTQAPPTSRRR
PCPVNLVENPNENVCDWPENVEGCLQHTQAPPV—-—---
PCPVNLVENPNENVCDWPENVEGCLQHTQAPPV———--

*khkk hrxkkhkhkkhkkhhkkhkrkkhkhkhkkhkrkkhkhkkhkk Kk o kkkkkhx



Supplementary Data 3: Alignment of Chitinases from order Hemiptera (Hm) (e.g. assassin bugs,
bed bugs, stink bugs), Thysanoptera (T) (e.g. thrips) and order Hymenoptera (Hy) (e.g. ant and
bee). Active regions were found using Interproscan website using R. iracundus protein sequence
and highlighted in yellow. Asterisk (*) shows conserved amino acid residues. In bold are generally
conserved residues from the active site motif known for the activity of glycosyl hydrolase family
18 (GH18).



