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Table S1. List of genes which were differentially expressed between nurse workers (NWs) and egg laying workers (ELWs) midguts.
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Note: The genes were ranked by the log2 Fold-change (LFC). Genes were identified by their BeeBase gene identifier. SEM is the standard error of the mean of the log2 Fold-

change. FDR is the False Discovery Rate.



Table S2. KEGG analysis of autophagy-related pathways in midguts of ELWs.

ID Description
ko04020 Calcium signaling pathway
ko04611 Platelet activation
ko04933 AGE-RAGE signaling pathway in diabetic complications
ko04925  Aldosterone synthesis and secretion
ko04916 Melanogenesis
ko04972  Pancreatic secretion
ko04912 GnRH signaling pathway
ko04071  Sphingolipid signaling pathway
ko04024 cAMP signaling pathway
ko04919  Thyroid hormone signaling pathway
ko04010 MAPK signaling pathway

ko04911

Insulin secretion




Table S3. Primer sequences for qRT-PCR analysis.

Product
Number Gene Gene ID Forward primer Reverse primer
length (bp)
1 pla2 406141 TGCTCTCGCGTACTCTGTGA TCCTATCCCTGATTTGCCAT 206
2 phospholipase A2-like 724436 CCTGTTCCTCCACGTTTCTG ATAAGCTTGCGTTCCACAGA 245
3 rapgapl 408271 CAAGACACGGTCAAACAGGC GAAGTGGCTGGCGATCATAT 206
4 transcription factor ap-1 726289 TTTTCTCCCGGAGTGTCG AATCCCGATTTTCCCGAA 198
5 sphingomyelin phosphodiesterase 1 726315 AGAACCAGTTTGTTGCCGA CTTGATGTGTATCCTTCATGTGA 146
6 putative inorganic phosphate cotransporter 413263 GGTGAATGGGTACCAGCGA CATGAACGATAACACCGACG 241
7 estrogen sulfotransferase 411376 AATGACTCTTGAACCACCGA GACCTACAAGCACCCAACCT 104
8 atgl 552571 TTCAGAACGTGCCTCACAGA AGTGCTGCTGATTGACACATT 122
9 atg2 726497 TACGGTACCAAGTTCTGGCG AGTTACTAATGTATTGCCGTCTTTT 145
10 atg3 552315 GGCTTCAGTTCATCCATGCAG ACTCCAAGTTCACGACCACC 84
11 atg4b 552197 TCCTTCTGTAGCACTTTGTTTCT GCAACATCTTCAACCGACCA 153
12 atgs 551057 CCACTCTGCACAGATAAGATACGA TCTGGAAACCTATCAAAGTGGACA 197
13 atg6 408834 GCTGAACTTTCACTTCCCATC TGTTTCCCCAGAGTCACCAAC 150
14 atg8 411870 AGGGCAGCACAAACCAATGT GCAACCCTTTGTGCAAATGAA 216
15 atg10 726781 CCAATGCTTTGCCAGACAAGT TCCATTATTCTCAGATCACTCCTGT 113



16 atg12 113219359
17 atg13 551384
18 rp49 406099

TGTTATACACCTACTCAGGAGAATC

CCTCCTCCAGTCTCAACAGC

CGTCATATGTTGCCAACTGGT

TGTACGTTAAGTTTCAAATGCCCG

CGGCGAAAGGAGTTTTCAAAT

TTGAGCACGTTCAACAATGG

95

211

150

Table S4. D-4, -5, and -6 diet without or with R] for honeybee larvae.

Day RJ (g) glucose (g) fructose (g)  yeast extract (g) ddH:0 (mL)
D-4 0 8 4 0.5 47.5
Without R] D-5 0 8 4 0.5 47.5
D-6 0 8 4 0.5 47.5
D-4 40 8 4 0.5 47.5
With RJ D-5 40 8 4 0.5 47.5
D-6 40 8 4 0.5 47.5




Figure S1. The colocalization of EAU and LC3 in midguts of ELWs. In all the panels except graphs, blue indicates DAPI staining, green indicates EdU positive cells, and red
indicates LC3 staining. In replicating chromosomes, EdU is integrated into newly synthesized DNA. The signal of LC3 is almost dispersed in cytoplasm of ELWs midguts. Scale
bars, 25 pm.

Figure S2. R] affects the larvae body and midgut sizes. The body and midgut sizes of larvae reared with R] were much larger than those without R]. Scale bars, 1 mm.



Figure S3. No obvious difference in intestinal cell proliferation of NWs treated with or without 3-MA. (A) Detection of cell proliferation with PH3 antibody in the midguts of
NWs which were fed with or without 3-MA. In all the panels except graphs, blue indicates DAPI staining, and red indicates PH3 staining. Scale bars, 25 pm. (B) The percentage
of PH3 positive cells in the midguts of NWs fed with or without 3-MA (with 3-MA, 1.03 + 0.09%, n = 10 intestines; without inhibitor, 1.21 + 0.13%, n = 10 intestines). Means +
SEM are shown. Significant differences between the midguts of NWs fed with or without 3-MA were determined by one way ANOVA/Dunn’s Method. There is no significant

differences between the midguts of NWs treated with or without 3-MA. ns = not significant.



