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Fig. S1. Transcript levels of Hsp70Ab, Myc, Wengen, Jra, Kibra, Hep, Kay, and the Updl 
genes UpdlAl, UpdlB, and UpdlC 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(-DCT) 
method for individual bees. Mean ± SEM is also shown. Statistical significance is noted as 
*p < 0.05, and **p < 0.01.   
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Fig. S2. Transcript levels of protein folding genes Hsp70Ab, Hsc70-4, Hsp83l, Ahsa1, Bag2, 
Hippo pathway associated genes Kibra, Myc, and Wengen, JNK pathway associated genes 
Jra, Hep, Kay, and Puck, and the Updl genes UpdlAl, UpdlB, and UpdlC 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(-DCT) 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     1 MHWGTLCGFLWLWPYLFYVQA---------------------------------------
D.m.    1 M---------------------------ARPLLLLLPILLVLLLAAQLPHLA-EGRSTTS
D.m._1  1 M---------------------------ARPLLLLLPILLVLLLAAQLPHLA-EGRSTTS
D.m._2  1 M---------------------------ARPLLLLLPILLVLLLAAQLPHLA-EGRSTTS
A.m.    1 MTVGEDTAIA---HDRGEIAMEAILVRDQRTTSHRVLEHGT-SP-SKPMGADCPGVGPTD
A.m._1  1 MTVGEDTAIA---HDRGEIAMEAILVRDQRTTSHRVLEHGT-SP-SKPMGADCPGVGPTD
A.m._2  1 MTVGEDTAIA---HDRGEIAMEAILVRDQRTTSHRVLEHGT-SP-SKPMGADCPGVGPTD

H.s     22 ------------------------------------------------------------
D.m.   33 S--------------GG--LTVIDSERLRIR---TTS-------------------ST-A
D.m._1   33 S--------------GG--LTVIDSERLRIR---TTS-------------------ST-A
D.m._2   33 S--------------GG--LTVIDSERLRIR---TTS-------------------ST-A
A.m.     56 TKWYKRILDKRSFLYEAAISPTIERNERNERRLSRDSACPVPAFYDDRGIRSRRNPSSDV
A.m._1   56 TKWYKRILDKRSFLYEAAISPTIERNERNERRLSRDSACPVPAFYDDRGIRSRRNPSSDV
A.m._2   56 TKWYKRILDKRSFLYEAAISPTIERNERNERRLSRDSACPVPAFYDDRGIRSRRNPSSDV

H.s     22 ----------------------------------------------------------VP
D.m.   54 SA-QHPNQGTIPASA------ASPRKRHRKRNSNWIDYRNFDENTTALEWANPCGGNYHP
D.m._1   54 SA-QHPNQGTIPASA------ASPRKRHRKRNSNWIDYRNFDENTTALEWANPCGGNYHP
D.m._2   54 SA-QHPNQGTIPASA------ASPRKRHRKRNSNWIDYRNFDENTTALEWANPCGGNYHP
A.m.    116 TATTWLRLGSLLVILLVVSVHAAPAMTLEDRRLSSTP-----------KWVNPCGLAAED
A.m._1  116 TATTWLRLGSLLVILLVVSVHAAPAMTLEDRRLSSTP-----------KWVNPCGLAAED
A.m._2  116 TATTWLRLGSLLVILLVVSVHAAPAMTLEDRRLSSTP-----------KWVNPCGLAAED

H.s     24 IQKVQDDTK-----------------TLI---KTIVTRINDISHTQSVSS---KQ-KV-T
D.m.   107 -S-AGDRFNRQ----RPRQSFNQLKRHAF---REYRSLNSSQDSAIDIRNMTMWS-LHTH
D.m._1  107 -S-AGDRFNRQ----RPRQSFNQLKRHAF---REYRSLNSSQDSAIDIRNMTMWS-LHTH
D.m._2  107 -S-AGDRFNRQ----RPRQSFNQLKRHAF---REYRSLNSSQDSAIDIRNMTMWS-LHTH
A.m.    165 -F-TGDLEVVQLTDSQLLHQVVVQAKTALMHAILFRDDYARR--TYKIDFADLHSTFKDQ
A.m._1  165 -F-TGDLEVVQLTDSQLLHQVVVQAKTALMHAILFRDDYARR--TYKIDFADLHSTFKDQ
A.m._2  165 -F-TGDLEVVQLTDSQLLHQVVVQAKTALMHAILFRDDYARR--TYKIDFADLHSTFKDQ

H.s     59 GLDFIPGLHPILTLS---------------KMDQTLAVYQQILTSMPS--RNVIQI---S
D.m.   157 NYKFLPKL-KPNSTI----------------ALKRWYRNMQTYVASFAYLRRQQIRWDQR
D.m._1  157 NYKFLPKL-KPNSTI----------------ALKRWYRNMQTYVASFAYLRRQQIRWDQR
D.m._2  157 NYKFLPKL-KPNSTI----------------ALKRWYRNMQTYVASFAYLRRQQIRWDQR
A.m.    221 HYDWLPGPNEIPKELGENLNQEYLDRLELDTALIDAYEYMQKYAVGLEQIVWDQEDL---
A.m._1  221 HYDWLPGPNEIPKELGENLNQEYLDRLELDTALIDAYEYMQKYAVGLEQIVWDQEDL---
A.m._2  221 HYDWLPGPNEIPKELGENLNQEYLDRLELDTALIDAYEYMQKYAVGLEQIVWDQEDL---

H.s     99 ND---LENLRDLLHV--LAFSKSCHLPWASGLETLDSL------------------GGVL
D.m.   200 SITRESSTARELRELLLSSRRILCELETAVNQTQSPRQKQRRSGAAVTAVGGTTMLGQQL
D.m._1  200 SITRESSTARELRELLLSSRRILCELETAVNQTQSPRQKQRRSGAAVTAVGGTTMLGQQL
D.m._2  200 SITRESSTARELRELLLSSRRILCELETAVNQTQSPRQKQRRSGAAVTAVGGTTMLGQQL
A.m.    278 QLE----FRKQFKETEYKLRTVLCELQVALVERQ----LSSRP-----------------
A.m._1  278 QLE----FRKQFKETEYKLRTVLCELQVALVERQ----LSSRP-----------------
A.m._2  278 QLE----FRKQFKETEYKLRTVLCELQVALVERQ----LSSRP-----------------

H.s     136 EASG---YSTEVVALSRLQGSLQ------------------------------DMLWQLD
D.m.   260 PQISRLEMNKRLKLRSKTSGPGMGGAASSASMAAGEADSIDMRFVKHHYYDFLRTMYQLL
D.m._1  260 PQISRLEMNKRLKLRSKTSGPGMGGAASSASMAAGEADSIDMRFVKHHYYDFLRTMYQLL
D.m._2  260 PQISRLEMNKRLKLRSKTSGPGMGGAASSASMAAGEADSIDMRFVKHHYYDFLRTMYQLL
A.m.    313 -DVTRDIMKSDFRKVSSSETFRNL---------------RDW----LIFRDYMNGLEYVV
A.m._1  313 -DVTRDIMKSDFRKVSSSETFRNL---------------RDW----LIFRDYMNGLEYVV
A.m._2  313 -DVTRDIMKSDFRKVSSSETFRNL---------------RDW----LIFRDYMNGLEYVV

H.s     163 L--------SPGC-----------------------------------------------
D.m.   320 RRDGKRVRSRPRKHHKKQQRSQKKLLQQQQQLADQLEQRWRSSTLNGKEFNEVSKPVAGG
D.m._1  320 RRDGKRVRSRPRKHHKKQQRSQKKLLQQQQQLADQLEQRWRSSTLNGKEFNEVSKPVAGG
D.m._2  320 RRDGKRVRSRPRKHHKKQQRSQKKLLQQQQQLADQLEQRWRSSTLNGKEFNEVSKPVAGG
A.m.    353 QVFEHL------------------------------------------------------
A.m._1  353 QVFEHL------------------------------------------------------
A.m._2  353 QVFEHL------------------------------------------------------

H.s       ----------------------------------
D.m.   380 AAGVADVAGVSGGGSNQFARGRRGKRQSKRVQRT

-------
WANPCGG
WANPCGG
WANPCGG
WVNPCGL
WVNPCGL
WVNPCGL

FIP
FLP
FLP
FLP
WLP
WLP
WLP

SCHL
LCEL
LCEL
LCEL
LCEL
LCEL
LCEL

H.s. LEPTIN
D.m. UPD1
D.m. UPD3
D.m. UPD2
A.m. UPDlA
A.m. UPDlB
A.m. UPDlC

H.s. LEPTIN
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D.m. UPD3
D.m. UPD2
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A.m. UPDlB
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D.m. UPD1
D.m. UPD3
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Fig. S3. Protein alignment of UPD proteins from fruit fly (Drosophila melanogaster), the 
UPDl 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 = TKTTYACY, TEAD/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
TTTTATACGCGAGAAATGGATCGGACGCAGGGGGAAACCGAATGATTTAATTAACTTTCCAACCGGTCTCGATTCGGCTGGA
TTACCAGCGGGAGACTTTGTGCCCGAAAGTCCTTGGCGAACGGGCCCCGTTCGAAAAAGGTCGGTCCCCGCGACCGACGACA
GAAACCTCCATGTTACCAATAATTTGCGAGACGTCGGTCGCGTCGGTGCACACGCGACTCTCCGGGAACGCGCAACGACAAC
GTTACAACGGCCAGAGTTAACCACGATTTCACATTCACGAGATTTATTCTTCTCGCGGGAAACACGCAAAGTTCAGTGACGC
TTGCGTCACCAGCCTCCGCTTCCAAGTGCCGCTCTTAATGTCTCCTTGCTCCGATTTTTGAGCGTAAATAACTAGCTTGCTT
GGCTAGAGAACCATTTGAAATGGCAGTAGTAAAATATTCCGGCTTAGGAATGTCTGTGATTTATAGCGGTACGAGTAATAAT
TATCGCGTACGTGGATGCAATAACCAGCGATCGTATCGACGTTACTCGTCGGGTTGTTAATTTAAGGACCGCCCCCCCCCCC
CCTCTTGTGTACCCTCTATCATGCGCGATGCGACAATCAGTCACGGTTTCATCATTTTTTCCCCAAATTTCTAATTATTTCC
TTCGAAAATATCCATGTATCTCGCGATTATCGCCGCGTCGCTTAAATAATGATGTAACGCGATAAAAATTGTATCGTATCAG
GTTTGCTTCAAAAAACGTGATTCATCGTTCGTGGATTAAAAGACGAAAATTTTTTACCATCTCCATCCCATGTTACACCTTC
GCTTCGTGATTCTCGATTAATCTCTTTTTTGATCGCGTAGAATGATCATGCAAAAAAAAAAAAAACGATGCATCGTATTTTT
AATAAATTTAAAGATCGGTTTCGGTGTAACTCGACGGGTAAATGAAATTCGAGTCGCTTTTTCTTCCTAGTTCCTTCTTCCA
TACCGTTTTCGTTCCTAAACAGGTAATAAATAAGAAGTTGTCGAAATGAAATACCACTTTCAAACAAGTATGCAAAGTAGAG
AAGAAAAAAAAAAAATCAAGTAACATTTATAACGAGTCGTCACTTTTATTATACCATTTATCATATCGCATAATCAGAAACT
ATACAATTTTATCTGTAAAATAATTTTAATGTAACAATTTTATCATGTCTTTAACAATTAGATACCTTCGTAAGTCTGTCAT
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TTTCCATTTTTCAACGAGTTTTAAAAAAATGTTAATGATTACGAATTAATGATTATCCTTATCTTATCCTTCCATCGATGTG
CAAAAATTTGAAAAAATTTTTTTAACAAAAAAAACGAAGACGAAAGGTGTTTCGTTTATGTTATAGTTTCTTTTTATGCATT
ATGGATACGAAGAGTGCAAAAAAATAAAATAAAACAAACAACGAAAATTTTTCTCAAAAATAAATTGAAACGGAACACTTTT
CCGTTTAAAATAAATAATGTGATGGAATAAGCTACGATAAGATTAAGATTAAGATTATTATCATTACACTTATAATTTATAC
CATATACGTAAATCTCTGAAAATGCAATAATTGAAGTTCCGTTATCAGGATAATTTATTCTAATATGGATCGAACAAAATAT
TCGCTTCACGATGGATATATAACGGAAACTATTGACAAGTTCAACTGTATCAACAGACTGTTGTTAGAAATGCAAAATGTGT
CTGAGCGACCGATTTTCCGGAAAAATACGTTCGCGCGGTTTTTCCAAAGCCAAATTTCTAGTCACGAACGAGCAAGAACTTT
TTGCCAACGAATTATCAAAAGTGCAACGGTCATTTGTATATAATTATATTTTTTTTTTCTTTTAGAAAAATCGAAGAGAATC
GAAAGAGATGAAAAGAATCCTTTAAACGAACGAAAAAAAAAAATAGAGAACGTTATTGTTGGTTGAGTAAAAAGTTGCAACA
GCTAATATAGTGGGAAAAACGAGGTGAATTATCGGGAATAAAATCAGAAGGAATGATGTCAGAGCACAGGTAGAATTAGAGA
TAAACGAAAATGTTGGGAGATATCTAACGATCGAAGGCACCACCTTCTGAATTGTCAATCAGCTAGTAATACTTCCAAGAAA
GTGGCGGCGTCAAAGACTTAATCTTATTAGAACGTGTGCAAATCGCTGCACGGGGATCTTATTGGCCGAGAGGAGAAGATAG
CGAAGACGCCCACAACGTGCACGCTTATATAGTACTCTAGTAGTGCTATGCGGTGTTCATTCATAGTTCCACTCCAGTCTAG
TCATTCATTAATCCGATACGGCGAGAGTGTCCTTACAGAGCGTGCGCTGATCACGACTCCCGATCGTTCGAGTGACCCCCTT
CGAGTTCGCGCGCCCGTGCATG 

LOC102655202 (UpdlC) 
AATATTATTACTGATAATTTATTATTAATCGAAACTTTTCGTCATTGTCATTTAATTTTTACGTGGAGCTGTTCGGGCCTTT
TATCGAAAAATAACCCGAACAACGGATCCAGTATCAGGCGTACACGAACGGTAGGAAAGTTGTAATTTATATTCATTACTAT
TTCCGCGCTCGTAAATGTTTGTACATGTAATGATGCGTCAACGCAACAATTTTTCAATGTATCGTATCTTTTTTTTAACATT
AGATTTAAAAAAACTTATTCCTTATTTACAATATATATACATAGTAGCTATATATATATATAGATAAAATCAAAAAATATAA
AAAATCAATATATATGATAAAATCAATAAAATTAAATATGAGTAATTTATATTTAATATTATGATATAATAATAACGATTTA
AAATTGTTTCTGATTAAACTGATTAGATAGGAAATACAAATGAAGTACTTTCATTTATCATTTCACCTATAATTCTAATTTT
AATTCCATTATTTCATATAATTGTAATCTTAATTTTGATTGAAATTATTTCATTCGAAATTGTTGGGGCAAAGTTAAAAAGG
GATCGTGTGTAAATGAATCTATCGTTTGTTTCGTTTGGATATTGATGCGCGCGATTATACCCGGAATACCCGATGGCGTTAA
TTCAATCTCGTGTGAGAAGATCCAATTTTAGTTCGATAAATCTGCCGACGGTCTAATTATAGCATCACCATATATGGTACAT
ATCTCTACACTACTACGTACCATATGTCAAGCGTTGATACAGAATGCGTACGCTGTGAGCGAGTAGACTTCATTCACTAGTT
TTTACGTACACGTTCAACTTAATCGTTCAGCTGTCGATGCAAAAGTATTGACATCTTTGACGTCAATTTTTCCCATCGCTTT
CTTACGTTCCTTTCGTTCCTCTTTCGTACCTTGCGAATATACGGTTCAAGCTTTCCTACAAAATCTAGCCGATACTTTCGTT
TTACTGTTAATTTAATTTCCCCCACGAGAAATTTTGAAACGATTCTTTCCAATTTTCAATTCAAAATATTCACGAAGGATAT
TATTATTTTAATGTGAATCGAGTCATGAATTATGAAAGGAATATTATCTTATTACAACCGGCAAAGTTAATAATTCACGGTA
CGCTTCAAATTCAATTCAATCCTATATTGCGGTCTTTGATTTAAATTGTAACTCGAGCATCAATATTTTTTTATGTCTAACG
CGTGGATTTCCAAAAAATTGCTACGAAATCTGATGGATTCGCGAATATGCGCGATCACGATCGCCGATTTTTCGAAGAGAAT
CCAAGAGATCTATAAATACGGAAGAAAGTGCGAAATTATCTGGAATTAATACATATTATTACTTACTCGAATTTTAATAAAC
ACATCATATATATAAATTTATAAATTTATATTATAAATTTAGAAAAAGATACGATGTTATCTTGTTCTCATTGAAAAATCGA
AAGGTCGTTAAGAAATTAGAAAGAATCACTAAATCGAGTTATTATGTAATTATAAAAAAATATATAGATATATCAATATAGA
AATAAAATAAAAGATGATAAAAGGAAATAAAATATATAGGAAAATATATAAGATATAAATAAGATGTAAGATATAAGATAAT
TAATATATAAGAATAAATATATAAGATATAATTGTATAGATATAAAAATATAGATATAAAGATATTTTATAAACTATAATAA
ACATAGTAATAATTAAGAAATAAAAAAGGAAAAATAAATAAAATTTCGCGAGATAATTCATCGTAATTGAGAAACAAATATT
TGAAACGACGATGGTGATTAAAATTGATTTAATCAATCATGTGAAGCACCGTTTCCATTGCGAAACTCGGTGAATACCCGCG
GCACTACATTAGACATTTCTACCAACTGTAAAAAAATTATTCGAGAACAAATTGTGGTGAAATTATGCGAACCAATCTGGAC
GTAGGTGGTATTTTTGAAAAAAAAAAATCGTTTCGAAGAAGAAGACTCGGATGTGATTCCATGGAGTTTATCGAAACGGCTG
AAAAGTTCGACAAAATATAAGCCGTCGTCCGTCCGTCTAACGTGCGTAGGTACGCTTGATTGTTTACACAATCTGGTATATA
AGAAGGTTTGAGAATTCGACAATCTCAGTTCACAATCTCACGCCAATCGGTAGCATCGCTTTAACGAAATTGTTCCTTTCGA
TCGATTTTAATTATAATTTCTAATCTAAATTTCACCGAGTTCGCAAATCGTTCGATTCGTAAGAAAAAGTTTCTAAAAGTTT
AATTCACATTTCTAGAAATTTCAATCTTAAACATG 

Fig. S4. Promoter regions of UpdlA, UpdlB, and UpdlC genes along with key predicted 
transcriptional factor binding sites. 
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Table S1.

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

Click here to download Table S1

Click here to download Table S2
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