Table S3
	GENES ENCODING PROTEINS INVOLVED IN TRICARBOXYLIC ACID (TCA) CYCLE


	Enzyme/ Complex
	Activity
	EC
	Isosyme/Subunit
	Gene
	Methylated
	Brain DMG
	Larvae DMG

	CS
	citrate synthase
	2.3.3.1
	CS
	GB12573
	Yes
	
	

	
	
	
	
	GB16658
	
	
	

	ACO2
	aconitate hydratase
	4.2.1.3
	ACO2
	GB12488
	Yes
	
	

	IDH3
	isocitrate dehydrogenase (NAD+)
	1.1.1.41
	IDH3
	IDH3A
	GB19422
	Yes
	
	

	
	
	
	
	IDH3B
	GB18960
	Yes
	Yes
	

	
	
	
	
	IDH3G
	GB15716
	Yes
	
	Yes

	OGDHC
	oxoglutarate dehydrogenase
	1.2.4.2
	E1 (ODH)
	OGDH
	GB12855
	Yes
	
	Yes

	
	
	
	
	OGDHL
	GB13923
	
	
	

	
	
	
	
	DHTKD1
	GB15468
	
	
	

	
	dihydrolipoyllysine-residue succinyltransferase
	2.3.1.61
	E2 (DLST)
	GB13073
	Yes
	
	

	
	dihydrolipoyl dehydrogenase
	1.8.1.4
	E3 (DLD)

	GB17626
	Yes
	
	

	
	
	
	
	GB16546
	Yes
	
	

	SUCL
	succinate-CoA ligase (GDP-forming)
	6.2.1.4
	SUCLG
	SUCLG1
	GB11655

	Yes
	
	

	
	
	
	
	SUCLG2
	GB14365
	
	
	

	
	succinate-CoA ligase (ADP-forming)
	6.2.1.5
	SUCLA
	SUCLG1
	GB116552
	Yes
	
	

	
	
	
	
	SUCLA2
	GB13536
	Yes
	Yes
	Yes

	
	
	
	
	
	GB10425
	Yes
	
	

	SDH
	succinate dehydrogenase
	1.3.5.1
	SDH
	SDHA
	GB17439
	Yes
	
	Yes

	
	
	
	
	
	GB15847
	Yes
	
	

	
	
	
	
	SDHB
	GB14832
	Yes
	
	Yes

	
	
	
	
	
	GB17542
	
	
	

	
	
	
	
	SDHC
	GB12875
	Yes
	
	

	
	
	
	
	SDHD
	GB16129
	Yes
	
	

	FH
	fumarate hydratase
	4.2.1.2
	FH
	GB15172
	Yes
	
	

	MDH2
	malate dehydrogenase (mitochondrial)
	1.1.1.37
	MDH2
	GB16464
	Yes
	
	Yes

	
	
	
	
	GB17495
	
	
	


	Genes encoding proteins involved in pyruvate and acetyl-CoA metabolism

	Enzyme/ Complex
	Activity
	EC
	Subunit/Isosyme
	Gene
	Methylated
	Brain DMG
	Larvae DMG

	PDHC
	pyruvate dehydrogenase
	1.2.4.1
	E1 (PDH)
	PDHA1
	GB10779
	
	
	

	
	
	
	
	
	GB16443
	Yes
	
	Yes

	
	
	
	
	PDHB
	GB17238
	Yes
	
	Yes

	
	
	
	
	
	GB18293
	Yes
	
	

	
	
	
	
	PDHB?
	GB16219
	Yes
	
	Yes

	
	dihydrolipoyllysine-residue acetyltransferase
	2.3.1.12
	E2
	DLAT
	GB18953
	Yes
	
	

	
	E3 binding protein
	 
	
	E3BP
	GB30405
	Yes
	
	

	
	
	
	
	
	GB19366
	Yes
	
	

	
	dihydrolipoyl dehydrogenase
	1.8.1.4
	E3 (DLD)1
	GB17626
	Yes
	
	

	
	
	
	
	GB16546
	Yes
	
	

	PC
	pyruvate carboxylase
	6.4.1.1
	PC
	GB19885
	
	
	

	ACLY
	ATP citrate lyase
	2.3.3.8
	ACLY
	GB10992
	Yes
	
	Yes


	Genes encoding other TCA cycle-related proteins

	Enzyme/ Complex
	Activity
	EC
	Subunit/Isosyme
	Gene
	Methylated
	Brain DMG
	Larvae DMG

	IREB2
	IRE binding protein/aconitate hydratase
	4.2.1.3
	IREB2

	GB16072
	Yes
	
	Yes

	IDH1
	isocitrate dehydrogenase (NADP+)
	1.1.1.42
	IDH1
	GB14517
	Yes
	
	

	MDH1
	malate dehydrogenase (cytosolic)
	1.1.1.37
	MDH1
	GB12615
	no bs-seq coverage

	
	
	
	
	GB18727
	Yes
	
	

	
	
	
	
	GB13590
	
	
	

	PEPCK
	phosphoenolpyruvate carboxykinase (GTP)
	4.1.1.32
	PCK/PEPCK
	GB16196

	
	
	


	Summary methylation data for genes involved in main TCA cycle-related pathways

	Pathway
	Gene number
	Methylated genes
	Brain DMGs
	Larvae DMGs

	TCA cycle
	25
	19
	2
	6

	Pyruvate and acetyl-CoA metabolism
	12
	10
	0
	4

	Other TCA cycle-related
	6
	3
	0
	1


	Summary methylation data for genes involved in main TCA cycle-related pathways


	Pathway
	Gene number
	Methylated genes
	Brain DMGs
	Larvae DMGs

	TCA cycle
	25
	76%
	8%
	24%

	Pyruvate and acetyl-CoA metabolism
	12
	83%
	0%
	33%

	Other TCA cycle-related
	6
	50%
	0%
	17%


� Subunit shared between pyruvate and oxoglutarate dehydrogenase complexes.


� SUCLG and SUCLA shared alpha subunit.


� An iron responsive element (IRE) binding protein with cytosolic aconitase activity.


� Apis has only one PCK gene, most likely encoding a cytoplasmic form (PCK1/PEPCK)





























GENES INVOLVED IN INSULIN/TOR SIGNALLING�
�



Pathway


�
Gene�
BeeBase�
Methylated�
Differential methylation�
�
�
�
�
�
Adult brain�
Larvae�
�
Insulin signaling�
ILP1�
GB17332�
�
�
�
�
�
ILP2�
GB10174�
�
�
�
�
�
INSR1�
GB15492�
�
�
�
�
�
INSR2�
GB18331�
Yes�
�
Yes�
�
�
IRS�
GB11037�
Yes�
�
Yes�
�
�
PTEN�
GB14441�
Yes�
�
Yes�
�
Alk signaling�
Jeb�
GB13181�
Yes�
�
�
�
�
Alk�
GB14602�
Yes�
�
Yes�
�
Nutrient sensing�
Slif�
GB15921�
Yes�
�
�
�
�
�
GB16836�
�
�
�
�
�
RagA�
GB17040�
Yes�
�
�
�
mTOR signaling�
PI3K�
GB10673�
�
�
�
�
�
�
GB19635�
Yes�
�
Yes�
�
�
PDK1�
GB15780�
�
�
�
�
�
AKT�
GB15685�
Yes�
�
Yes�
�
�
TSC1�
GB12676�
Yes�
�
�
�
�
TSC2�
GB14209�
Yes�
Yes�
Yes�
�
�
Rheb�
GB16109�
Yes�
�
Yes�
�
�
GbL�
GB19722�
Yes�
Yes�
Yes�
�
�
mTOR�
GB11213�
Yes�
�
Yes�
�
�
Raptor�
GB11644�
Yes�
�
�
�
�
Rictor�
GB17320�
Yes�
Yes�
�
�
�
HIF1a�
GB16786�
Yes�
�
�
�
�
VEGF�
GB12643�
Yes�
�
Yes�
�
�
S6K1/2�
GB19390�
Yes�
�
�
�
�
�
GB12271�
Yes�
�
Yes�
�
�
eIF4B�
GB13047�
Yes�
�
�
�
�
S6�
GB18619�
Yes�
�
�
�
�
eIF4E�
GB11528�
Yes�
Yes�
�
�
�
�
GB18003�
Yes�
�
�
�
�
�
GB11249�
Yes�
�
�
�
�
ATG1�
GB16313�
Yes�
�
Yes�
�
�
�
GB19823�
Yes�
�
�
�
�
ERK1/2�
GB15499�
Yes�
�
�
�
�
RSK�
GB12966�
Yes�
�
�
�
�
�
GB12043�
Yes�
�
Yes�
�
�
LKB1�
GB10693�
Yes�
�
Yes�
�
�
MO25�
GB10608�
Yes�
�
Yes�
�
�
AMPK�
GB15108�
Yes�
�
Yes�
�
�
�
GB13421�
Yes�
�
�
�
�
�
GB17942�
Yes�
�
�
�
�
BRAF�
GB16508�
Yes�
�
Yes�
�









Genes involved in the ubiquitin pathway�
�
Enzyme�
Type�
Subtype�
Complex�
Subunit�
Gene�
Methylated�
Brain DMG�
Larvae DMG�
�
ubiquitin activating enzyme (E1)�
UBE1�
GB15854�
Yes�
Yes�
Yes�
�
�
UBE1C�
GB15914�
Yes�
�
�
�
�
UBLE1A�
GB17487�
Yes�
�
Yes�
�
�
UBLE1B�
GB12173�
Yes�
�
�
�
ubiquitin conjugating enzyme (E2)�
BIRC6�
GB15652�
Yes�
�
�
�
�
HIP2�
GB18000�
Yes�
�
Yes�
�
�
UBE2A�
GB11856�
Yes�
�
�
�
�
UBE2C�
GB12779�
Yes�
�
�
�
�
UBE2D_E�
GB12017�
Yes�
�
�
�
�
�
GB12391�
Yes�
�
�
�
�
�
GB18249�
Yes�
�
Yes�
�
�
UBE2G1�
GB13798�
Yes�
�
Yes�
�
�
UBE2G2�
GB18477�
Yes�
�
�
�
�
UBE2H�
GB10381�
�
�
�
�
�
UBE2I�
GB16281�
Yes�
�
�
�
�
UBE2J2�
GB11530�
Yes�
Yes�
Yes�
�
�
�
GB20119�
Yes�
�
�
�
�
UBE2L3�
GB18715�
Yes�
�
�
�
�
UBE2M�
GB13168�
Yes�
�
�
�
�
�
GB17675�
Yes�
�
�
�
�
UBE2N�
GB17603�
Yes�
�
�
�
�
�
GB19498�
Yes�
�
�
�
�
UBE2O�
GB12148�
Yes�
�
�
�
�
UBE2Q�
GB19656�
Yes�
�
Yes�
�
�
�
GB10430�
�
�
�
�
�
UBE2R�
GB18664�
�
�
�
�
�
UBE2S�
GB10234�
Yes�
�
Yes�
�
�
UBE2W�
GB13947�
Yes�
�
Yes�
�
ubiquitin-protein ligase (E3)�
HECT�
AIP5�
GB12906�
Yes�
�
�
�
�
�
EDD1�
GB17802�
Yes�
�
�
�
�
�
HERC2�
GB12099�
Yes�
�
Yes�
�
�
�
�
GB16157�
Yes�
�
�
�
�
�
�
GB10490�
Yes�
�
Yes�
�
�
�
HERC4�
GB12534�
Yes�
�
Yes�
�
�
�
�
GB12940�
Yes�
Yes�
�
�
�
�
�
GB17231�
Yes�
�
�
�
�
�
HUWE1�
GB12051�
Yes�
Yes�
Yes�
�
�
�
�
GB18736�
Yes�
�
Yes�
�
�
�
�
GB18867�
Yes�
Yes�
�
�
�
�
NEDD4�
GB16853�
Yes�
�
�
�
�
�
SMURF�
GB17703�
Yes�
�
Yes�
�
�
�
TRIP12�
GB12788�
Yes�
�
Yes�
�
�
�
UBE3A�
GB17837�
Yes�
�
�
�
�
�
UBE3B�
GB12307�
Yes�
�
Yes�
�
�
�
UBE3C�
GB17413�
Yes�
�
Yes�
�
�
single RING-finger�
BIRC2_3_4�
GB12440�
Yes�
�
Yes�
�
�
�
�
GB17129�
Yes�
�
Yes�
�
�
�
�
GB11057�
Yes�
�
�
�
�
�
BRCA1�
GB18947�
�
�
�
�
�
�
CBL�
GB16551�
Yes�
�
�
�
�
�
�
GB17265�
�
�
�
�
�
�
�
GB30354�
Yes�
�
�
�
�
�
PARK2�
GB10292�
Yes�
�
�
�
�
�
PIAS�
GB12007�
Yes�
�
�
�
�
�
�
GB18362�
Yes�
�
�
�
�
�
RCHY1�
GB12346�
Yes�
�
�
�
�
�
RFWD2�
GB30493_2�
Yes�
�
Yes�
�
�
�
�
GB16127�
Yes�
�
Yes�
�
�
�
SIAH1�
GB16090�
Yes�
�
�
�
�
�
�
GB14982�
Yes�
�
�
�
�
�
SYVN1�
GB14313�
Yes�
�
Yes�
�
�
�
�
GB14616�
Yes�
�
�
�
�
�
TRAF6�
GB10539�
Yes�
�
Yes�
�
�
�
�
GB11090�
?�
?�
?�
�
�
�
TRIM37�
GB18563�
Yes�
�
�
�
�
U-box�
PPIL2�
GB18535�
Yes�
�
Yes�
�
�
�
PRPF19�
GB11480�
Yes�
�
Yes�
�
�
�
STUB1�
GB14437�
Yes�
�
Yes�
�
�
�
UBE4A�
GB18645�
Yes�
�
�
�
�
�
UBE4B�
GB18798�
Yes�
�
�
�
�
�
UBOX5�
GB10245�
Yes�
�
Yes�
�
�
multi subunit RING-finger�
APC/C�
APC1�
GB19084�
Yes�
�
Yes�
�
�
�
�
APC10�
GB16034�
Yes�
�
�
�
�
�
�
APC11�
GB17329�
�
�
�
�
�
�
�
APC12�
GB30521�
�
�
�
�
�
�
�
APC13�
GB11555�
Yes�
�
�
�
�
�
�
APC2�
GB14760�
Yes�
�
�
�
�
�
�
APC3�
GB16427�
Yes�
�
�
�
�
�
�
APC4�
GB18982�
Yes�
Yes�
�
�
�
�
�
APC5�
GB18016�
Yes�
�
�
�
�
�
�
APC6�
GB18057�
Yes�
�
Yes�
�
�
�
�
APC7�
GB13555�
Yes�
�
�
�
�
�
�
APC8�
GB19210�
Yes�
�
�
�
�
�
�
CDC20�
GB10871�
Yes�
�
Yes�
�
�
�
�
CDH1�
GB18125�
Yes�
�
�
�
�
�
Cullin-Rbx�
Cul3�
RBX1�
GB11710�
Yes�
�
Yes�
�
�
�
�
�
CUL3�
GB16348�
Yes�
�
Yes�
�
�
�
�
�
MEL26�
GB13968�
Yes�
�
�
�
�
�
�
�
�
GB16187�
�
�
�
�
�
�
�
Cul4�
RBX1�
GB11710�
Yes�
�
Yes�
�
�
�
�
�
CUL4�
GB11554�
Yes�
�
Yes�
�
�
�
�
�
DDB1�
GB18569�
Yes�
�
Yes�
�
�
�
�
�
DDB2�
GB14535�
Yes�
�
Yes�
�
�
�
�
Cul7�
RBX1�
GB11710�
Yes�
�
Yes�
�
�
�
�
�
SKP1�
GB18508�
Yes�
�
�
�
�
�
�
ECS�
RBX2�
GB16100�
�
�
�
�
�
�
�
�
CUL5�
GB12722�
Yes�
�
Yes�
�
�
�
�
�
TCEB1�
GB13117�
Yes�
�
�
�
�
�
�
�
TCEB2�
GB10173�
Yes�
�
�
�
�
�
�
ECV�
RBX1�
GB11710�
Yes�
�
Yes�
�
�
�
�
�
CUL2�
GB15833�
Yes�
�
�
�
�
�
�
�
VHL�
GB15248�
�
�
�
�
�
�
�
SCF�
RBX1�
GB11710�
Yes�
�
Yes�
�
�
�
�
�
CUL1�
GB18897�
Yes�
�
Yes�
�
�
�
�
�
GRR1�
GB13932�
Yes�
�
Yes�
�
�
�
�
�
�
GB17249�
Yes�
�
Yes�
�
�
�
�
�
�
GB10328�
�
�
�
�
�
�
�
�
�
GB10096�
Yes�
�
�
�
�
�
�
�
�
GB11893�
Yes�
�
Yes�
�


















