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Fig. S1. Transcript levels of Hsp70Ab, Myc, Wengen, Jra, Kibra, Hep, Kay, and the Updl o
genes UpdIAl, UpdIB, and UpdIC relative to b-actin in midgut, from bees maintained for four =
hours in cages at either 35 °C or 45 °C and then recovered at 35 °C for 20 additional hours. %
Symbols represent expression values of the genes of interest calculated using the 2(P€T) c
method for individual bees. Mean + SEM is also shown. Statistical significance is noted as 3
e

*p < 0.05, and **p < 0.01.
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Fig. S2. Transcript levels of protein folding genes Hsp70Ab, Hsc70-4, Hsp83I, Ahsa1, Bag2,
Hippo pathway associated genes Kibra, Myc, and Wengen, JNK pathway associated genes
Jra, Hep, Kay, and Puck, and the Updl genes UpdIAl, UpdIB, and UpdIC relative to b-actin in
head tissue (predominantly brain, sensory organ tissue, and hypopharyngeal glands),
midgut, thorax tissue (predominantly flight muscle), and abdominal wall (predominantly fat
body) from bees maintained for four hours in cages at either 35 ° or 45 °C. Symbols
represent expression values of the genes of interest calculated using the 2(P¢T) method for
individual bees after Log10 Transformation. Mean £ SEM is also shown. Statistical
significance is noted as *p < 0.05, and **p < 0.01.
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H.s. LEPTIN 1 HWETLCGFLWLWPYLFYVQA ———————————————————————————————————————
D.m. UPD1 1l Blemm e e e e e e e e - APLLLLLPILLVLLLAAQLPHLA-E[§RSTHYS
D.m. UPD3 1l Qlemmm e e e e e e e ANPLLLLLPILLVLLLAAQLPHLA-E[RSTHYS
D.m. UPD2 M e e e T T T APLLLLLPILLVLLLAAQLPHLA-E[§RSTHYS
A.m. UPDIA 1 TVEEDTAIA---HDRGEIAMEAILVRDOQITTSHRVLEHGT-SP-SKPMGADCP[{VGPpD
A.m. UPDIB 1 TV[EEDTAIA---HDRGEIAMEAILVRDQIITTSHRVLEHGT-SP-SKPMGADCP[§VGPEYD
A.m. UPDIC 1 TV{EDTAIA---HDRGEIAMEAILVRDQITTSHRVLEHGT-SP-SKPMGADCP[§VGPpYD

H.s. LEPTIN 22 e — -

D.m. UPD1 33 S--mmmmmmeee e GG--LTVHDSERLRIF---TTH---------cceemee T-A
D.m. UPD3 33 P GG--LTVMDSERLRI---TTH-------—----cocc T-A
D.m. UPD2 33 S—-mmmmmmeeee e GG--LTVMDSERLRIB---TT--------mmmmme e T-A
Am.UPDIA° 56 TKWYKRILDKRSFLYEAAISPTMERNERNE|IRLSRDEJACPVPAFYDDRGIRSRRNPFSDV
Am.UPDB 56 TKWYKRILDKRSFLYEAAISPTMERNERNERIRLSRDRJACPVPAFYDDRGIRSRRNPRSDV
Am.UPDIC 56 TKWYKRILDKRSFLYEAAISPTMERNERNERIRLSRDEJACPVPAFYDDRGIRSRRNPFSDV
HS.LEPTIN 22 m e e e e e e e e e \'/P
D.m. UPD1 54 SI\-QHPNQETIPASA------ I\SEIRKRHRKEINSNWIDYRNFDENTTALEJANIHEGN Y H)3
D.m. UPD3 54 SIN-QHPNQ[ETIPASA------ INSIZRKRHRKEINSNWIDYRNFDENTTALEANIAIGNY HIZ
D.m. UPD2 54 SI\-QHPNQETIPASA------ IAS)IRKRHRKIRINSNWIDYRNFDENTTALEUAINIAEGN Y H)3
Am.UPDIA 16 TE\TTWLRL[SLLVILLVVSVHEAJJAMTLED|JRLSSTP-----———=—=

A.m. UPDIB 16 TE\TTWLRL[SLLVILLVVSVHEAJJAMTLEDRIRLSSTP———————————

Am.UPDIC 16 TE\TTWLRL[JSLLVILLVVSVHEAJJAMTLED|JRLSSTP--—-————————

H.s. LEPTIN 24 IQKVQOPIDTK------me e

D.m. UPD1 07 -S-A[DRFNR[)]----RPROSFNOLKRHL\F---REYISLNSSODSAIDMRNMTMWLE]-LHTH
D.m. UPD3 07 -S-A[ebDIRFNR[))]----RPROSFNQLKRH:\F-~--REYRISLNSSQDSAIDMRNMTMWE]-LHTH
D.m. UPD2 07 -S-A[DRFNR[))--~--RPROSFNOLKRHL\F---REYISLNSSODSAIDMRNMTMWH-LHTH

A.m. UPDIB 65 -F-TEeDILEVV[LTDSOQLLHOQVVVQAK#\LMHAILFIIDDYARR--WYKMDFADLHRTFKDOQ

A.m. UPDIA 65 -F-TEPLEVVLTDSOQLLHOQVVVQAKUWALMHAILFIDDYARR- - YKMDFADLHETFKDQ
A.m. UPDIC 65 -F-T[PLEVV{LTDSQLLHQVVVQAK{YN\LMHAILFIDDYARR--pyYKpPDFADLHETFKDQ

A.m. UPDIC 78 QLE----FRKOFKPTEYKLITVIASAFAOVLILVER[)- -~ -LSS|P- === - e -

H.s.LEPTIN 59 GLPBIIGAHPHLTLS - - --—--—-—ccuo-— KMDQTLAVF{QMILTSMPS--FENVIQI---S
D.m. UPD1 57 NPK|@#BIKIA-KPNSTI-----——————————— ESAK RWFIR N[T]TR{VASFAYLIARQJIRWDQOR
D.m. UPD3 57 NMKIBNIKIA-KPNSTI----—-—mmm e —— = — ESAKRWPRNIUTF{VASFAYLIIROGIRWDOR
D.m. UPD2 57 NMK|@FBIKIA-KPNSTI----———— - ————— = ESAK RWP4R NI T){VASFAYL)IRQJIRWDOR
Am.UPDIA 21 Hf§WiNLIPNEPKELGENLNQEYLDRLELDTESAIDAMEFI]K)AVGLEQIVWDEDL - -~
Am.UPDB 21 H}¢IWiHIePNEPPKELGENLNQEYLDRLELDTESAI DANEN4I]KNAVGLEQIVWD{JEDL - — —
A.m. UPDIC 21 HfWIRIePNEPPKELGENLNQEYLDRLELD TLVAI DAYE)4U]K){AVGLEQIVWD[JEDL - — -
H.s.LEPTIN 99 ND---LENLEIDIALHV--LAFSKSMEHBPWLE\SGLETLDSL-----c - G Vi
D.m. UPD1 00 SITRESSTAREMRGHLLLSSERIMASFAE TE\VNQT[]SPROKQREISGAAVTAVGGTTML{OQIA
D.m. UPD3 00 SITRESSTARERIYLLLSSIIRIIASAAE TEA\VNQT[JSPROKQRIISGAAVTAVGGTTML{E0OOIA
D.m. UPD2 00 SITRESSTAREMRIYLLLSS|URIIASAAE TE\VNQT[JSPROKQR|ISGAAVTAVGGTTML{OOIA
Am.UPDIA 78 QLE----FRKOQFKIYTEYKLIITVIASAAOVIILVER[)----LSSP - - - = -
Am.UPDIB 78 QLE----FRKOFKIJTEYKLITVIASAAOVIILVER[)]----LSS|P- - - m e =

H.s.LEPTIN 36 EASG---YSTEVVALBRLO[ESLO-------———— oo DMEAWEHD
D.m.UPD1 60 PQISELENINKRLKLREKTSEPGMGGAASSASMAAGEADSIPMRFVKHHY YPJFLRTMY[YAL
D.m.UPD3 60 PQISHLEYNKRLKLRHKTS[PGMGGAASSASMAAGEADSIPMRFVKHHYYDFLRTMY[JAL
D.m.UPD2 60 PQISKILENNKRLKLREKTS[{PGMGGAASSASMAAGEADSIPMRFVKHHY YWFLRTMY[WAL

Am.UPDIA 13 -DVTHIDIYKSDFRKVYSSETFRNL--——---———————— RMW-- - -LIFRNYMNGHEYVV
Am.UPDIB 13 -DVTHIDINKSDFRKVESSETFRNL--——---———————— RIW----LIFRINYMNGIEYVV
Am.UPDIC 13 -DVTIDIYKSDFRKVESSETFRNL--——-—-———————— RYW----LIFRYYMNGIEYVV
Hs. LEPTIN 63 L-—--——--- SGC === = o -

D.m. UPD1 20 RRDGKRVRSR|JRKHHKKQQORSQKKLLQQQQQLADQLEQRWRSSTLNGKEFNEVSKPVAGG
D.m.UPD3 20 RRDGKRVRSR|JRKHHKKQORSOKKLLOQOQQOLADQLEQRWRSSTLNGKEFNEVSKPVAGG
D.m.UPD2 20 RRDGKRVRSR|JRKHHKKQQORSQKKLLQQQQQOLADQLEQRWRSSTLNGKEFNEVSKPVAGG
AM.UPDIA 53 QVFEHL == === = — o o o o e e e
Am.UPDIB 53 QVFEHL == === == o m e e e e
Am.UPDIC 53 QVFEHL == == = = o o o o o o e

HS LEPTIN == m o oo e oo oo
D.m.UPD1 80 AAGVADVAGVSGGGSNQFARGRRGKRQSKEVQRT

Fig. S3. Protein alignment of UPD proteins from fruit fly (Drosophila melanogaster), the
UPDI proteins from honey bee (Apis mellifera), and the Homo sapiens LEPTIN protein.
The highly conserved WxxxC motif, W/FJP motif, and LC-containing motif are
highlighted by green boxes.
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Underlined regions represent transcribed regions. Bold denotes ATG
start of coding region. HSE (Heat Shock Element) consensus sequence
= GAANNTTCNNGAA, FOXO binding = ERTIYACY,NTEAD/Sd = NDGHATNT

LOC100577920 (UpdlA)
TGCACCGATGCCGATTCTCACGGAGGAAACGAACCGGCTAACGACGTTGCGTCTTGCGTCTTGCGTCTTGCGCGAGCACGGA
AACAACGCTCGCGTGCCAGCCGACGTCGACGACGACGACGAAGACGACGACGAGGGAAGGCTGGTGCAATTGCTTCCACCGA
CGATCGTTCGAGCCAGGATCGTAGGACGAGGAGAAGGAGTAAAAGCTTTTTTCTTTTTCTTTAAAAACGTTCGACGGAAAAA
AAAAAAGAACGGGGATAAAGTGACAAATCTCGCGATACTCGTGACTCGAGGCCGAATTTGGAAAAATTTGGGAGAGGAAAGA
TAGAGGGAAGATAGAGAGTTATCTCGGTGGAAAATCACTATCAGAGATACCGCGGGCAGCATCCGCGCGTGTAACGATCCGT
GCGGCGGATGGTATCACCTGTGAAACGCGGAACGCATAAGATCGGAGCGTTGGAGGCAAAGTCGAGATCGGTGGTCGGTTCG
GATGCCGGGCTTGTACGACGCGCGGCAAGTGGGGATAAACCGATGGATCTCCGTTTAGTGGGGATAGCTGGTCGCTCGCGGG
GAGTTATGAATGAGTCGTGGAGTCCTGACCCACGAGTGTCACGTGGAGGGGGTGGCGGTAGTGGCGGCGAACGTGAAGCAAA
GGGGGAGGGATGCGGTCGGTGGCAGGAGGCGGTAGAACGTGCGGCGGAGGCGGAGGAGCAAAAGGAAAAGGAGGCCGGGGAA
GAAGGAAGAAGAGGAAGAATAGGAAAGGAAAGAGAGAGAGAGAGAGAGAGGGAGGGAGGGAGGGAGAGGGAGAGAGAGGGAG
AGAGACGGAGAGAAAAGACAGAGAGGGAGAGGGAGAGAGAGAGAGAGAGAGGAGCGAGATGGATCGGAGATGGAGCGAGAGA
AAAGCGAGAAAGCGAGCGACGAAGGAAGGAAGGGCGAGTACGAGGCGTACGAGTGGTGGGGGTAGGTGAGATTGACCGAAAG
CGGGGTGTGGGCCACGTGCTTCGGTGGTTTTACAATCGTATATAGGCACCGGTCGACCGAGTGGCCACTACCATACACTGAT
AGTCGTACACCGAGGCCGCGCACACGAGATAAAAGAGGAAAAGAACCGTGGCCGATCGAGAGAAGAAGGAAAAGAGGAAAGA
GCGCGAAGGAGAGGAATACAATAGATAGAGAGAGAACGGGCAAGAGAAACGACCTACCGACAAGCAAGGCAGGCAGACAGAC
AGAAGTCCACCTTCCACTTCCATTCCCTTACGCAGGTTCACTCCTACTATAACGACGAACGAACAGCCAGCCTGCCTCTGGC
TCGCTCGCCTGCCTATAGCTGCCTTCTCCTTCTCTGTTTCTATACCTACCTACCTACCTACCTACCTTCTCTGCGCCGTGGT
TAACTCGGACAGAGGCGAGAGGTGATACATTCGATACACTCAGCCGGACGAGGGCGACGAAGACCTCAGTCACCTCCTGACA
TTCGGTATGGTACGACCTTACCCCACTGGCGTGCCAGTGCAGTAACTCGAGCTTCTCTCCTCGCGAGAACGAGAGAGAGAGA
GAGAGAGAGAGAGAAAGAAAGAGAAAGAGAGAGAGAGAGAGGGAAAGAGAGAGAGAAAGAGAGAGGGTTCACGGTTGAAACG
AAGTGATCATCGATAATAATCGGGCAACGGCGCGACGAAGAGACAACGAGACAACGACGAGAGAAGCGAACGAGGGAAGTGG
AGGATAAGAGAAAAGAAAAGTGTGGCACCGCACCGTCCACCACCACCACCACCACCACCACCCTTAACGGTGGTGTGTACGA
CGCGACACGACGCGACACCACCACCGTGCTTTCCACGCACCTTTCCTTCTTTTTCCTTTCCACGCGAACCCCCCTCCTCCCC
CTCCCCTCCTCCCCACCGCCCCCCGCGTCTCTCTCTCTTTCCCTCCCTCCCTCCTCCTCCCTCTTCCTCCTCCTCCCTCCCT
CCCTCCTCCCCCTCCCCCTCCCCCCTCCTCCCGCCACATTCTTAAGCACCTACCGCTCCCCTCCTCCTACCTTCCTCTGAGA
CACCACTCGTAACCCCCTTCCCCCTCGTATAAGAATCAGTGCATCGCGTGTGTCGAGACCAGTGCCAAACGGGTTGTGATTC
TGTGCGGACTCAGTTTTTCAAGTGTGATCCCCGCCGACTCGACTAATCTCGCCCAATCTCCTCCCCTCGTGTCGTGGACGCA
TCCTCCTCCTGTCGTGTTCGCGTCTCCCTCCTTCTCGTTTCGTTCCCTTTCGTTCCCTTCCCGACACGCGAGTATACACGCG
ACGTGTAACAACTGGCCGATTCGTCTATCGATTCCATCGCCCATCCATCCATCCATTCGTCCGTCCGTCCGTCCGTCCATCG
CGCGAGTACACGCTCGATGACAAGGTATCACTGACCCGCGGCAGTCAGAGTACGCGGGGATACACGCGAGAGGATAGAGGAT
AGGTCTCGCTCGCTCCTTGGTCGCCACGCGCCACCGCGAGTGTGCTTGCCTGCCTGCCTGCCTGCCTGCCTGCCTGCCTGCC
TGCCTGCCTGACTGCCTGCCTGCGTGCCACGAGAGTGATCGTCGTCACAAGTGCTATGCGAATATG

LOC100577882 (UpdlB)

GATAAAAGAAGTAGAGATTTCGAGCGCTGAGTTGTAACGTTTGAATGAAACTCGTTGAGATGATTGGGCGCGTGTATACGCG
TTTTATACGCGAGAAATGGATCGGACGCAGGGGGARACCGAATGATTTAATTAACTTTCCAACCGGTCTCGATTCGGCTGGA
TTACCAGCGGGAGACTTTGTGCCCGAAAGTCCTTGGCGAACGGGCCCCGTTCGAAAAAGGTCGGTCCCCGCGACCGACGACA
GAAACCTCCATGTTACCAATAATTTGCGAGACGTCGGTCGCGTCGGTGCACACGCGACTCTCCGGGAACGCGCAACGACAAC
GTTACAACGGCCAGAGTTAACCACGATTTCRCATFCACGAGATTTATTCTTCTCGCGGGAAACACGCAAAGTTCAGTGACGC
TTGCGTCACCAGCCTCCGCTTCCAAGTGCCGCTCTTAATGTCTCCTTGCTCCGATTTTTGAGCGTARATAACTAGCTTGCTT
GGCTAGAGAACCATTTGAAATGGCAGTAGTAAARTATTICCEGC TTRACEARTETC TGTGATTTATAGCGGTACGAGTAATAAT
TATCGCGTACGTGGATGCAATAACCAGCGATCGTATCGACGTTACTCGTCGGGTTGTTAATTTAAGGACCGCCCCCCCCCCC
CCTCTTGTGTACCCTCTATCATGCGCGATGCGACAATCAGTCACGGTTTCATCATTTTTTCCCCAAATTTCTAATTATTTCC
TTCGAAAATATCCAFETFATET CGCGATTATCGCCGCGTCGCTTARATAATGATGTAACGCGATAAAAATTGTATCGTATCAG
GTTTGCTTCAAAAAACGTGATTCATCGTTCGTGGATTAAAAGACGAAAAT[MEIEIAGEATCTCCATCCCATGTTACACCTTC
GCTTCGTGATTCTCGATTAATCTCTTTTTTGATCGCGTAGAATGATCATGCAAAAAAAAAAAAAACGATGCATCGTATTTTT
AATAAATTTAAAGATCGGTTTCGGTGTAACTCGACGGGTAAATGAAATTCGAGTCGCTTTTTCTTCCTAGTTCCTTCTTCCA
TACCGTTTTCGTTCCTAAACAGGTAATAAATAAGAAGT TGTCGAAATGRRATACCACTTTCAAACAAGTATGCARAGTAGAG
AAGARAAAAAAAAAATCAAGTAACATTTATAACGAGTCGTCACTTTTATTATACCATTTATCATATCGCATAATCAGAAACT
ATACAATTTTATCTGTAAAATAATTTTAATGTAACAATTTTATCATGTCTTTAACAATTAGATACCT TCGTAAGTCTGTCAT
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TTTCCATTTTTCAACGAGTTTTAAAAAAATGTTAATGATTACGAATTAATGATTATCCTTATCTTATCCTTCCATCGATGTG
CAAAAATTTGAAAAAATTTTTTTAACAAAAAAAACGAAGACGAAAGGTGTTTCGTTTATGTTATAGTTTCTTTTTATGCATT
ATGGATACGAAGAGTGCAAAAAAATAAAATAAAACAAACAACGAAAATTTTTCTCAAAAATAAATTGAAACGGAACACTTTT
CCGTTTAAAATAAATAATGTGATGGAATAAGCTACGATAAGATTAAGATTAAGATTATTATCATTACACTTATAATTTATAC
CATATACGTAAATCTCTGARRATECAATAAT TGAAGT TCCGTTATCAGGATAATTTATTCTAATATGGATCGAACAAAATAT
TCGCTTCACGATGGATATATAACGGAAACTATTGACAAGTTCAACTGTATCAACAGACTGTTGT TAGARATCCARAATGTGT
CTGAGCGACCGATTTTCCGGAAAAATACGTTCGCGCGGTTTTTCCAAAGCCAAATTTCTAGTCACGAACGAGCAAGAACTTT
TTGCCAACGAATTATCAAAAGTGCAACGGTCATHECTATATAATTATATTTTTTTTTTCTTTTAGAAAAATCGAAGAGAATC
GAAAGAGATGAAAAGAATCCTTTAAACGAACGAAAAAAAAAAATAGAGAACGTTATTGTTGGTTG GTTGCAACA
GCTAATATAGTGGGAAAAACGAGGTGAATTATCGGGAATAAAATCAGAAGGAATGATGTCAGAGCACAGGTAGAATTAGAGA
TAAACGAAAATGTTGGGAGATATCTAACGATCGAAGGCACCACCTTCTGAATTGTCAATCAGCTAGTAATACTTCCAAGAAA
GTGGCGGCGTCAAAGACTTAATCTTATTAGAACGTGTGCAAATCGCTGCACGGGGATCTTATTGGCCGAGAGGAGAAGATAG
CGAAGACGCCCACAACGTGCACGCTTATATAGTACTCTAGTAGTGCTATGCGGTGTTCATTCATAGTTCCACTCCAGTCTAG
TCATTCATTAATCCGATACGGCGAGAGTGTCCTTACAGAGCGTGCGCTGATCACGACTCCCGATCGTTCGAGTGACCCCCTT
CGAGTTCGCGCGCCCGTGCATG

LOC102655202 (UpdlC)
AATATTATTACTGATAATTTATTATTAATCGAAACTTTTCGTCATTGTCATTTAATTTTTACGTGGAGCTGTTCGGGCCTTT
TATCGAAAAATAACCCGAACAACGGATCCAGTATCAGGCGTACACGAACGGTAGGAAAGTTGTAAT TTATATTCATTACTAT
TTCCGCGCTCGTAAATGTTTGTACATGTAATGATGCGTCAACGCAACAATTTTTCAATGTATCGTATCTTTTTTTTAACATT
AGATTTAAAAAAACTTATTCCTTATTTACAATATATATACATAGTAGCTATATATATATATAGATAAAATCAAAAAATATAA
AAAATCAATATATATGATAAAATCAATAAAATTAAATATGAGTAATTTATATTTAATATTATGATATAATAATAACGATTTA
AAATTGTTTCTGATTAAACTGATTAGATAGGEARTACAAATGAAGTACTTTCATTTATCATTTCACCTATAATTCTAATTTT
AATTCCATTATTTCATATAATTGTAATCTTAATTTTGATTGAAATTATTTCATTCGAAATTGT TGGGGCAAAGTTAAAAAGG
GATCGTGTGTAARTGARTCTATCGTTTGTTTCGTTTGGATATTGATGCGCGCGATTATACCCGGAATACCCGATGGCGTTAA
TTCAATCTCGTGTGAGAAGATCCAATTTTAGTTCGATAAATCTGCCGACGGTCTAATTATAGCATCACCATATATGGTACAT
ATCTCTACACTACTACGTACCATATGTCAAGCGTTGATACAGAATGCGTACGCTGTGAGCGAGTAGACTTCATTCACTAGTT
TTTACGTACACGTTCAACTTAATCGTTCAGCTGTCGATGCAAAAGTATTGACATCTTTGACGTCAATTTTTCCCATCGCTTT
CTTACGTTCCTTTCGTTCCTCTTTCGTACCTTGCGAATATACGGTTCAAGCTTTCCTACAAAATCTAGCCGATACTTTCGTT
TTACTGTTAATTTAATTTCCCCCACGAGAAATTTTGAAACGATTCTTTCCAATTTTCAATTCAAARTATTCACGAAGGATAT
TATTATTTTAATGTGAATCGAGTCATGAATTATGAARGEARTATTATCTTATTACAACCGGCAAAGT TAATAATTCACGGTA
CGCTTCRRRFTCAAT TCAATCCTATATTGCGGTCTTTGATTTAAAT TGTAACTCGAGCATCAATATTTTTTTATGTCTAACG
CGTGGATTTCCAAAAAATTGCTACGAAATCTGATGGATTCGCGAATATGCGCGATCACGATCGCCGATTTTTCGAAGAGAAT
CCAAGAGATCTATAAATACGGAAGAAAGTGCGAAATTATCTGGAATTAATACATATTATTACTTACTCGAATTTTAATAAAC
ACATCATATATATAAATTTATAAATTTATATTATAAATTTAGAAAAAGATACGATGTTATCTTGTTCTCATTGAAAAATCGA
AAGGTCGTTAAGAAATTAGAAAGAATCACTAAATCGAGTTATTATGTAATTATAAAAAAATATATAGATATATCAATATAGA
AATAAAATAAAAGATGATAAAAGGAAATAAAATATATAGGAAAATATATAAGATATAAATAAGATGTAAGATATAAGATAAT
TAATATATAAGAATAAATATATAAGATATAATTGTATAGATATAAAAATATAGATATAAAGATATTTTATAAACTATAATAA
ACATAGTAATAATTAAGAAATAAAAAAGGAAAAATAAATAAAATTTCGCGAGATAATTCATCGTAATTGAGAAACAAATATT
TGAAACGACGATGGTGATTAAAATTGATTTAATCAATCATGTGAAGCACCGTTTCCATTGCGAAACTCGGTGAATACCCGCG
GCACTACATTAGACATTTCTACCAACTGTAAAAAAATTATTCGAGAACAAATTGTGGTGAAATTATGCGAACCAATCTGGAC
GTAGGHEGETATTT TTGAAAAAAAAAAATCGTTTCGAAGAAGAAGACTCGGATGTGATTCCATGGAGTTTATCGAAACGGCTG
AAAAGTTCGACAAAATATAAGCCGTCGTCCGTCCGTCTAACGTGCGTAGGTACGCTTGATTGTTTACACAATC
AGAAGGTTTGAGAATTCGACAATCTCAGTTCACAATCTCACGCCAATCGGTAGCATCGCTTTAACGAAATTGTTCCTTTCGA
TCGATTTTAATTATAATTTCTAATCTAAATTTCACCGAGTTCGCAAATCGTTCGATTCGTAAGAAAAAGTTTCTAAAAGTTT
AATTCACATTTCTAGAAATTTCAATCTTAAACATG

Fig. S4. Promoter regions of UpdIA, UpdIB, and UpdIC genes along with key predicted
transcriptional factor binding sites.
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Table S1.

Click here to download Table S1

Table S2. Updl genes and UPDI proteins in different bee genomes

Click here to download Table S2
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