
 141   150       160                 170      182                   190        200                           210  220 
Apis mellifera   QVDTQGENAVKVNSVQVPTDD--EPYASFKAME   YDIA---PLSDFVIHRSPELVP------MPTLK-GDGRHMEVIKIKNFDNC 
Athalia rosae   QVDTQGENAMKSRYNQEPEGD--QAYATYKAME   YDIS---PLPEYVLQTKPELAP------VPQLK-GSGQIIDIVKTSNFSNC 
Pimpla nipponica   QVDTQGENLMASKYNQEPEDE--GVTAMFKTME   YDIN---PLPEFVLQKRPELVP------MPDIR-GDGEIIDIVKTKNYSNC 
Pteromalus puparum    QVDTQGENAIRSKHNQFPEGK--QPYALFKVME   YDVS---ALPDRVVQTNPELVP------IPELR-EDGDIISLVKTKNYSNC 
Encarsia Formosa   QVDARGQNAEYSKHNQLPEGK--QPYAIFKTRE   YDIS---PLPEEVLQSQPELVP------MPELRGDDGEHISIIKTRNFSNT 
Bombus igitus   QVDSLGENAIRTSEMQIPTDE--HPYGMFRAME   YDIT---PLPEQNVYVQPELVP------VPDLK-REGQYIDIRKSKNFNKC 
Bombus hypocrite   QVDSLGENAIRTSETQIPTDE--YPYGMFRAME   YDIM---PLPEPNLYVQPELVP------VPDLK-REGHYIDIRKSKNFNKC 
Solenopsis invicta   QVDLQGENVIASSDNQIPDDS--QPFGVYKAME   YSIT---PVPEN-----FDSIP------FPNLR-KDGLNFFVTKTKNYNKC 
Solenopsis invicta2   QVDTQGENAINSKSIQVPSDE--SFAATFKAME   YEIT---PLTVNEIQAKQDRIP------MPSLH-SDGNHYEVKKLKNYERC 
Riptortus clavatus   QVDTQGKNLKDSKINLVPSGQSGEPMGVYKTME   YDIS---VLPEYILQARPELAP------LPHLK-GDGEFIEVVKTRNFSNS 
Homalodisca coagulate   QVDTQAENLQKSRINSLPTQE--TVNGVYKTME   YDIS---PLPKVVLQNKPQLAP------MPHLQ-ADGQLIDIVKTMNFSNC 
Anthonomus grandis   QMDLQGENALQNPTSSFPTNE--YMDAVFKTME   YDIH---RLPEYLVQSQPWIAP------QYKLK-GEGDLIEVIKSKNYTNA 
Lethocerus deyrollei   QIDTAARNLQKSRINQLPAMH--KPMGVYKTME   YDVS---PLPDYLLQSKPELAP------LPHLR-ADGRIIEIVKTRNFSEC 
Aedes aegypti   QVDTRGANLMHSSKPIHPSKN--EWNGHYKVME   YDVN---LIPAYMIQAHKQWVP------QGQLRGEDGQFIQVTKTQNFDRC 
Nilaparvata lugens   QVDVTGQNAIKSRRNIVPNGQ--QVSGSFKVME   YDVD---ELPMRVVQQHPEIAPLAVKQQGQGQGQSHSRLIQVVKSRNFSNC 
Graptopsaltria nigrofuscata   QFDTEGENIQKSRSNSLFDNSDD-PVVTFKTME   YDFS---PLLKQELMENPKLAPRVG---LSKLN--DIGLFRVVKTINYDNC 
Antheraea pernyi   QLDLSTHRNIHGSQDSYDREQ---KQGLFRKME   YSVS---PVASEWRRELPKFAS-------------QEDPIEITKSKNYGHC 
Saturnia japonica   QLDLSTHRNIQGSQNRYDQEQ---KQGLFRKME   YTVS---PVASEWRRELPKFAS-------------EEDPIEITKSKNYGHC 
Periplaneta americana   QVNTQADNLVRHRYNILPNAS--TDSAVYSIRE   YDVS---PLPALPLLQHPELAP---------LSNVNDNVIDIEKTQNFSNC 
Blattella germanica   QVVVDEDKK------------------VYRVFE   YEVDHLYPTTYLNPWQWTQQHD---------------TKLRIMKTHQFTNC 
Leucophaea maderae   QLTTQPSFK-----------------PVYRVKE   YDFS---PLLKTEMKLWNYLDN---------------DNLQVTRTQNISHC 
 
Ichthyomyzon unicuspis   QLSLKKNQ------------------QTFELQE   YVVQ---EGYRT-------------------------NEMAVVKTKDLNNC 
Acipenser transmontanus   QLTIKTTQ------------------NVYGLQE   YVIQ---EDRKA-------------------------NKIIVTKSKDLNNC 
Oreochromis aureus   QLNVKKTQ------------------NVYEMQE   YVIR---EDARA-------------------------ERIHLTKTKDLNHC 
Oncorhynchus mykiss   QLNIKKTQ------------------NVYELQE   YVIR---EDAKA-------------------------ERIHLTKSKDLNNC 
Fundulus heteroclitus   QLNIKKTH------------------KVYDLQE   YSIS---EDARI-------------------------ENILLTKTRDLSNC 
Xenopus laevis A2        QVTIKKSQ------------------DVYDLQE   YVIQ---EDKRG-------------------------DQIRIIKSTDFNNC 
Anolis carolinensis   QITIKKSQ------------------NVYELQE   YVIQ---EDRKN-------------------------SRIFVTKTVDSTNC 
Gallus gallus   QMTIKKSQ------------------NVYELQE   YVIQ---EDRKN-------------------------SRIYVTRTVDLNNC 
Homo sapiens MTP         QTQLSSGT----------------------TNE   YQAH---QDK-------------------------------VIKIKALDSC 
 

 
Figure S3: Alignment of insect specific loops of vitellogenin. The alignment comprises the loop sequences missing in the honey bee vitellogenin N-sheet model (V152-E161 and 
F190-G208). The uppermost line of numbers corresponds to the honey bee vitellogenin sequence. Orange color refers to ultra-conserved amino acid residues. Conserved glycine 
and proline residues of the loops are shown as blue, and conserved charged residues are shown as red. If a species has multiple vitellogenin genes, only vitellogenin-1 is presented, 
if not stated otherwise after the species name. The first 21 species are insects and the last 9 species are vertebrates.  
 
 


