	Species
	Gene
	Access code
	Primer sequence
(5’- 3’)
	The predicted size of the amplicon (bp)
	Primer efficiency (%)

	F. varia
	Vitellogenin (Vg)
	KAF3424354
	F: TGAGAGCTTGATGTCCGTTG
R: CTTCGCCATAGAGCTGGAAG
	167
	95

	
	Juvenile hormone esterase (jhe)
	KAF3420261
	F: GGCACTACGATGGGTTTCAG
R: CGCTGATCGAGATACCACCT
	155
	101

	
	Methyl farnesoate epoxidase (mfe)
	KAF3426277
	F: ATGTTCGTAGGGCGTACGTT
R: TCGAAAGTCTTCGGGATCAT
	150
	101

	
	mTOR serine/threonine protein kinase (tor)
	KAF3428611
	F: TAGCTTCGGGCTGACGTACT
R: GTGTCGCCGATACAAAACCT
	139
	100

	
	Malvolio (mvl)
	KAF3427893
	F:  ATGTTGTTTCTGCCCCACCT
R:  GTGGCATTATGACTGCACCA
	123
	                    94

	
	cGMP-dependent foraging protein kinase (for)
	KAF3421663
	F: TGGTGGTTTACCAATGAGCA
R: AGATTGGACCATCCAAGACG
	146
	                    90

	M. quadrifasciata
	Vitellogenin (Vg)
	MQUA16333
	F: CAACTGCGACCAGAGAATGA
R: GACGATTGGACGGTGAAAC
	147
	109

	
	Juvenile hormone esterase (jhe)
	MQUA11703
	F: ACTTTGGTGGGTTTGAGTGC
R: ACCTGTGGGACAACCCATAA
	183
	100

	
	Methyl farnesoate epoxidase (mfe)
	MQUA15750
	F: CGAGAATCAGCCACAGGATT
R: TCCAGGCACAGAATCAACAA
	144
	80

	
	mTOR serine/threonine protein kinase (tor)
	MQUA20452
	F: CTTGGGAAGTTGTTGGTCGT
R: CTCGAACATCTCGTCGTTCA
	153
	92

	
	Malvolio (mvl)
	MQUA10235
	F: CCTTCACAGGTCCTGGTTTT
R: CACACCAAGCCTTGCACTTA
	167
	106

	
	cGMP-dependent foraging protein kinase (for)
	MQUA12204
	F: CCTGAGGACGGCCAATATAA
R: CGTTCAGCCTTCTACGTTCC
	149
	96
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Table S1. Primers used in the RT-qPCR assays. Shown are the name and access codes (NCBI and HymenopteraMine databases) of target genes for Frieseomellita varia and Melipona quadrifasciata, the respective F (Forward) and R (Reverse) primer sequences, the amplicon size and amplification efficiency.














	Genes
	Vg
	mfe
	jhe
	tor
	mvl
	for

	Two-way ANOVA
	    Interaction
	F (2, 36) = 14.82; p < 0.0001
	F (2, 36) = 13.55; p < 0.0001
	F (2, 36) = 2.965; p = 0.0643
	F (2,36) = 4.673; p = 0.0157
	F (2, 36) = 1.980; p = 0.1528
	F (2, 36) = 1.268; p = 0.2937

	
	Stage of development
	F (2, 36) = 22.34; p < 0.0001
	F (2, 36) = 13.62; p < 0.0001
	F (2, 36) = 12.02; p = 0.0001
	F (2, 36) = 4.946; p = 0.0127
	F (2, 36) = 1.378; p = 0.2650
	F (2,36) = 27.75; p < 0.0001

	
	Tissue
	F (1, 36) = 64.77; p < 0.0001
	F (1, 36) = 129.3; p < 0.0001
	F (1, 36) = 3.502; p = 0.0694
	F (1, 36) = 69.05; p < 0.0001
	F (1, 36) = 39.79; p < 0.001
	F (1, 36) = 3.181; p = 0.0829

	Bonferroni post-hoc
	Head
	NE vs. N
	p = 0.0021
	p < 0.0001
	p > 0.9999
	p = 0.0243
	p > 0.9999
	p > 0.9999

	
	
	NE vs. F
	p < 0.0001
	p = 0.2351
	p = 0.3604
	p = 0.4393
	p > 0.9999
	p = 0.002

	
	
	N vs. F
	p < 0.0001
	p < 0.0001
	p = 0.1132
	p = 0.0004
	p > 0.9999
	p < 0.0001

	Bonferroni post-hoc
	Abdomen
	NE vs. N
	p > 0.9999
	p > 0.9999
	p = 0.0014
	p > 0.9999
	p = 0.3053
	p = 0.5417

	
	
	NE vs. F
	p = 0.8738
	p > 0.9999
	p > 0.9999
	p > 0.9999
	p = 0.0479
	p < 0.0001

	
	
	N vs. F
	p > 0.9999
	p > 0.9999
	p = 0.0001
	p > 0.9999
	p > 0.9999
	p = 0.0038


Table S2. Statistical information on the relative expression of the vitellogenin (Vg); methyl farnesoate epoxidase (mfe); juvenile hormone esterase (jhe); mTOR serine/threonine protein kinase (tor); malvolio (mvl) and cGMP-dependent foraging protein kinase (for) genes in newly emerged (NE), nursers (N) and foragers (F) developmental stages in tissues of the head and abdomen of F. varia. Significative p-values are in bold.









Table S3. Statistical details of the relative expression of the vitellogenin (Vg); methyl farnesoate epoxidase (mfe); juvenile hormone esterase (jhe); mTOR serine/threonine protein kinase (tor); malvolio (mvl) and cGMP-dependent foraging protein kinase (for) genes in newly emerged (NE), nursers (N) and foragers (F) developmental stages in tissues of the head and abdomen of M. quadrifasciata. Significative p-values are in bold.
	Genes
	Vg
	mfe
	jhe
	tor
	mvl
	for

	Two-way ANOVA
	Interaction
	F (2, 42) = 22.35; p < 0.0001
	F (2, 42) = 0.7684; p < 0.4702
	F (2, 42) = 13.21; p < 0.0001
	F (2, 42) = 2.759; p = 0.0748
	F (2, 42) = 7.048; p = 0.0023
	F (2, 42) = 17.47; p < 0.0001

	
	Stage of development
	[bookmark: _Hlk119942830]F (2, 42) = 43.51; p < 0.0001
	F (2, 42) = 0.4649; p < 0.6314
	F (2, 42) = 0.6275; p = 0.5388
	F (2, 42) = 3.241; p = 0.0491
	F (2, 42) = 6.424; p = 0.0037
	F (2, 42) = 33.27; p < 0.0001

	
	Tissue
	[bookmark: _Hlk119942260]F (1, 42) = 32.96; p < 0.0001
	F (1, 42) = 3.557; p < 0.662
	F (1, 42) = 40.79; p < 0.0001
	F (1, 42) = 12.47; p = 0.0010
	F (1, 42) = 0.4107; p = 0.5251
	F (1, 42) = 3.269; p = 0.0778

	Bonferroni post-hoc
	Head
	NE vs. N
	p = 0.3904
	p = 9000
	p = 0.0556
	p = 0.3724
	p = 0.3446
	p < 0.0001

	
	
	NE vs. F
	p > 0.9999
	p = 4184
	p > 0.9999
	p = 0.0038
	p > 0.9999
	p = 0.6020

	
	
	N vs. F
	p = 0.2969
	p > 0.9999
	p = 0.0309
	p = 0.1985
	p > 0.9999
	p < 0.0001

	Bonferroni post-hoc
	Abdomen
	NE vs. N
	p < 0.0001
	p > 0.9999
	p = 0.0161
	p > 0.9999
	p > 0.9999
	p = 0.4758

	
	
	NE vs. F
	p = 0.5519
	p > 0.9999
	p = 0.6032
	p > 0.9999
	p = 0.0008
	p > 0.9999

	
	
	N vs. F
	p < 0.0001
	p > 0.9999
	p = 0.0004
	p > 0.9999
	p = 0.0002
	p = 0.5451









Table S4. Heatmap of pairwise Pearson correlations based on the relative gene expression of vitellogenin (Vg); methyl farnesoate epoxidase (mfe); juvenile hormone esterase (jhe); mTOR serine/threonine protein kinase (tor); malvolio (mvl) and cGMP-dependent foraging protein kinase (for) in head and abdomen tissues of F. varia. Statistically significant values (p < 0.05) are in bold font.
	Correlation
P values
of F. varia
	Head
	Abdomen

	
	Vg
	mfe
	jhe
	tor
	mvl
	for
	Vg
	mfe
	jhe
	tor
	mvl
	for

	Vg
	_

	0.001
	0.750
	0.0003
	0.143
	0.00004
	_

	0.003
	0.775
	0.014
	0.00005
	9.50e-008

	mfe
	0.001
	_

	0.630
	1.10e-008
	0.011
	0.0001
	0.003
	_

	0.713
	3.51e-004
	0.049
	0.0055

	jhe
	0.750
	0.630
	_

	0.587
	0.009
	0.613
	0.775
	0.713
	_

	0.710
	0.248
	0.960

	tor
	3.09e-004
	1.09e-008
	0.587
	_
     
	0.004
	0.00001
	0.014
	3.51e-004
	0.710
	_

	0.2096
	0.0022

	mvl
	0.143
	0.011
	0.009
	0.0038
	_

	0.1341
	5.10e-005
	0.049
	0.248
	0.210
	_

	0.00087

	for
	3.55e-005
	1.06e-004
	0.613
	1.36e-005
	0.134
	_

	9.46e-008
	0.005
	0.960
	0.002
	0.0009
	_







Table S5. Correlation P values based on the relative gene expression of vitellogenin (Vg); methyl farnesoate epoxidase (mfe); juvenile hormone esterase (jhe); mTOR serine/threonine protein kinase (tor); malvolio (mvl) and cGMP-dependent foraging protein kinase (for) in head and abdomen tissues of M. quadrifasciata. Statistically significant values (p < 0.05) are in bold font

	Correlation
P values of
M. quadrifasciata
	Head
	Abdomen

	
	Vg
	mfe
	jhe
	tor
	mvl
	for
	Vg
	mfe
	jhe
	tor
	mvl
	for

	Vg
	_


	0.985
	3.59e-008
	0.773
	0.023
	1.99e-009
	_

	0.141
	0.030
	0.234
	0.042
	0.113

	mfe
	0.985
	_

	0.872
	0.871
	0.786
	0.831
	0.141
	_

	1.95e-004
	0.032
	0.099
	0.786

	jhe
	3.59e-008
	0.872
	_

	0.901
	0.015
	8.54e-010
	0.030
	1.95e-004
	_

	0.002
	0.223
	0.873

	tor
	0.773
	0.871
	0.901
	_

	0.001
	0.804
	0.234
	0.032
	0.002
	_

	0.409
	0.529

	mvl
	0.023
	0.786
	0.0152
	0.001
	_

	0.0390
	0.042
	0.099
	0.223
	0.409
	_

	0.325

	for
	1.99e-009
	0.831
	8.54e-010
	0.804
	0.039
	_

	0.113
	0.786
	0.873
	0.529
	0.325
	_





