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Figure S1 

a Pathway showing common regulators with >100 interacting proteins in the pathway list for the 

eldest versus youngest age groups comparison.  

b Pathway showing common regulators with >100 interacting proteins in the pathway list for the 

30-45 age group versus all other age groups. 

Red indicates increased gene expression, blue indicates decreased gene expression in the eldest 

(a) and mid-life (b) groups compared to other age groups. 
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Figure S2 

a Heatmap of genes upregulated in the 30-45 age group compared to other age groups shown as 

a group comparison 

b Heatmap of genes downregulated in the 30-45 age group compared to other age groups shown 

as a group comparison 

g1 18-29, g2 30-45, g3 46-60, g4 61-75, g5 >75 age groups. 
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TMEM184C
CNOT6
MRPL30
ASCC3
RAP1GDS1
SEMA3D
FAM198B
ABCA9
ABCA8
ATP5L
RBAK
DNAJB4
MMRN1
ZFP90
ZRANB1
SMCHD1
IFNAR1
STAG2
PIGN
ABCA5
SUMO2
DYNLT3
EIF3J
NAP1L1
CHMP2B
STXBP3
OXR1
SLC30A9
SLU7
VTA1
ZNF682
PSMA3
LIN7C
KRAS
MTMR6
PIGA
PSMD12
CDC27
KIAA1429
RB1CC1
CCNT1
R3HCC1L
AKAP11
C10ORF137
NEMF
THOC2
MINPP1
MCTS1
MACC1
ZBTB41
TBCK
ZNF507
ORC3
AK2
IBTK
CLK4
SLC30A6
SLC35A3
WDR75
NAA15
CCNT2
DHX29
CAB39L
MSANTD4
RAB8B
ZNF83
COX11
ZNF33A
COG6
SUZ12
SCYL2
SUPT20H
KRR1
USP16
POLA1
MYO9A
THOC1
UPF2
CSE1L
USP25
COX20
ARG1
ZNF417
CBWD3
RWDD4
RPL31
ERAP2
CHCHD3
IFIT3
CCDC126
USP1
DHX36
DOCK7
NUDT12
TANK
GCC2
SKIL
HOOK1
GMFB
RRM2B
HSPA13
FOPNL
CXORF23
ATP6V1D
TRIP11
MICU2
IRAK4
CUL5
LTN1
NDUFA5
ENY2
C9ORF85
FAM208B
MASTL
NAPB
RECQL
MED4
ARID4A
KIN
ZFAND4
SETDB2
PDS5B
GTF2F2
MRE11A
POLD3
ZCCHC8
C18ORF25
FAM49B
STAU2
MCTP2
AP4E1
INPP5F
RUFY2
CUL2
NAA16
TMPRSS11F
ZNF146
ZNF131
DBT
INTS7
ATR
FASTKD2
C4ORF29
NUP54
SDCCAG8
ARID4B
FER
CSNK1G3
LSM6
DKFZP586I1420
KIAA1109
BLZF1
RPAP2
WRN
C5ORF42
KRIT1
AHI1
CWC27
CCDC14
PHF20L1
ZFYVE16
AGL
PMS2CL
BTN3A2
BNC2
HEPH
N6AMT2
RFTN2
PLEKHH2
C2ORF42
ZSCAN26
IQGAP2
PIK3R3
NCEH1
SRSF10
STK17A
PEX3
MOXD1
FBXO4
SLC16A14
EXOC2
ZNF623
TEC
AP1AR
CASP8AP2
MRPL35
DCBLD1
ECI2
ZNF595
SP100
CASP8
STEAP2
GFM1
RIPK2
PHLDB2
ITGA1
CTSO
MCM6
KLHL5
TRMT11
HACE1
RPS6KC1
SPATA5
TLK2
AMN1
ZNF426
FAM118B
SYAP1
HAUS6
CHUK
MED6
TMEM68
HPS5
MLH3
FAM178A
ZNF776
MYO5C
DMD
HDGFRP3
ZNF234
MED17
AP5M1
COQ7
RFC3
ATRX
POLG2
KIAA0753
BBS4
SCAI
ZNF84
PAPD5
GTF2H1
ZNF160
ZNF350
DDX52
RNF219
IMPACT
ZW10
DGKH
PCCA
XPO4
TMX3
PPP1R2
OCLM
NFYB
ASUN
NEDD1
DNTTIP2
KIF21A
FANCI
SNRPA1
TMEM62
BTBD11
ZNF75A
PLK1S1
POLB
DNAJC24
ATL1
TMEM116
QSER1
NUP37
CUL4B
MPP5
CCDC109B
CTSS
LRRFIP1
SENP2
SND1−IT1
ARHGAP24
INPP4B
SIKE1
RNASEL
PHAX
MLH1
GPATCH2
CHN1
PSMA2
PAK1IP1
ARL15
FZD3
SERAC1
ZNF326
SNX25
TLR3
SEC24A
COPS8
SREK1IP1
NCAPG2
LCORL
RAD17
RINT1
TTC27
RIOK1
SMC4
CLOCK
SUCO
TCAIM
CARF
FPR3
36951
PLEK
DOCK2
EDN1
PFN2
ZDHHC2
GPR75
ZNF493
ZNF189
ZNF700
GTF2E1
RP2
METTL21D
ZNF32
NAV3
ZFP1
RBBP9
ENOX2
ATG4A
RIC8B
LPXN
ICA1
MBD5
L3MBTL3
NXPE3
NCOA7
PRDM5
MED7
THAP6
ANKRA2
ORC5
C5ORF22
PAICS
FARS2
COQ10B
DPH5
SEC22A
PRMT10
CEP44
TRIM23
ST7L
PPP1R21
FAM171B
MITD1
CPSF3
MTIF2
POGLUT1
IKZF2
ZNF204P
VAV3
USP37
PAPOLG
GPM6B
FKBP14
NKIRAS1
RPS6KA5
NUBPL
MTM1
ZNF407
TDRD7
FUT8
CSRP2BP
TOPORS
YAF2
ZNF570
ZNF490
ZNF793
PDE7A
PRIM1
APAF1
ZNF224
KIAA0586
CAPRIN2
SYNJ1
TRIM37
CYBRD1
APOD
PERP
LCE2B
YWHAE
ATP1A1
GJA1
TMEM45A
HLA−DPA1
DAZAP2
AHNAK2
EIF4G2
DDX17
CCNI
HNRNPA2B1
SRSF5
ATP2B4
TCP1
KRT6B
FABP7
DYNLL1
BTF3L4
DEGS1
NEBL
CSNK1A1
ACTR3
ZC3H11A
NFE2L2
ESRP1
CAST
RAB10
CSRP1
ACTA2
SPINK5
HSP90B1
CHP1
ARL6IP1
ANXA1
DCT
EIF2S3
CYB5B
PDIA6
CSDE1
PTBP3
TUG1
CORO1C
HLA−DPB1
DUSP1
AZGP1
EIF4H
SARS
RAB7A
TP63
SSFA2
C1S
THBS2
WNK1
TUBB
MAP1LC3B
FTO
NXF1
CLIC4
M6PR
ATP6V1B2
CAP1
DDX3X
DDX5
THBS1
STK39
40787
PRRX1
ARHGDIB
PRRC2C
GATAD2B
SMAP2
RNF19B
APBB2
POGZ
ROBO1
WFDC12
FGFBP1
CPA4
RBM47
PPIF
DHDDS
LY6G5B
HGSNAT
FAT1
SLC6A6
SLC35A4
LPP
ISCU
NDUFB5
DCTD
ATP6V1A
STT3B
ELL2
GRHL1
ZNF655
RAB5A
STAT1
TNFSF10
PNISR
GNS
TOX4
RAF1
RABGEF1
PON2
SORT1
ATL3
NARS
DCTN5
PSMD11
UBE2K
MLLT4
USP4
RBPJ
NFYC
SNRK
IRF2
CPT2
SETD7
ARNT
REEP5
PPT1
PDLIM5
HP1BP3
ASH1L
ACTG2
HIST1H2BM
CREG1
KLK5
GM2A
SERINC2
ETV6
TPM1
NAA50
SRPR
OSBPL2
ARHGAP32
NECAP2
SETD5
PUM1
SLAIN2
CERS6
UBE4B
HIPK1
UBR4
ZKSCAN1
RBM5
PIK3C2A
SLC5A3
DCUN1D1
IVNS1ABP
PPP1CB
PPP2CA
PUM2
CAB39
VPS13D
XRCC5
SSR1
PJA2
SEC63
PTPN13
GNG12
MBNL1
SF3B1
KRT23
SMARCE1
PSMB7
PSMD7
GNAQ
HERPUD1
ARL6IP5
TGFBR2
PECAM1
TGFBR3
EIF3L
PLXDC2
CSNK2A2
ARHGEF12
PPP1CC
MEF2A
ZNF207
FOXN3
CAPRIN1
MED13L
TM4SF1
PLA2R1
ANKRD36B
CLCA2
HMGCR
IL37
NIPAL1
HNRNPR
CD47
WDR26
WWP1
LNPEP
FGFR2
UCHL3
ESYT2
GSK3B
AFTPH
AFF4
SERPINB7
POF1B
IDE
CAPZA1
CLDND1
MATR3
38777
CDC42SE2
PTP4A2
ADIPOR1
CREB1
MAPK1IP1L
DSG3
RIOK3
KIAA0368
HECTD1
USP7
VMP1
MBNL2
DDX3Y
SP1
CNOT1
SERINC1
SFT2D2
API5
PDCD4
ATL2
OSTF1
ITPR2
SMG1
SLC38A1
UBE4A
AP1G1
N4BP2L2
NPEPPS
ELF1
MGEA5
PPP6C
COPZ1
CERS3
CCT2
FRMD6
NFIB
MYO1D
SPIN1
FBXO7
KIAA0430
LIMA1
CTTNBP2NL
SMARCA2
CALCOCO2
MKL2
CCDC6
GAB1
SEC31A
KMT2C
PHC3
CGGBP1
KDM5B
EIF2AK1
ADAR
KRT31
KRTAP5−1
RPL4
MGC72080
CFH
RGS5
POSTN
LONRF1
SCEL
SERPINB5
TMEM254
BPIFC
MUC15
EXPH5
HIAT1
EPS15
SKOR1
SSBP2
ATF6
DARS
PLRG1
SPCS3
IL6ST
AHR
ARRDC3
FUBP1
TRIP12
TFG
NCOA1
FBXO28
PELI1
KMT2E
CLINT1
UBXN4
KIT
LCP1
WSB1
BUB3
IDH3A
NT5C2
EIF5
RALGAPB
GSPT1
YME1L1
HIPK3
LAMP2
BTAF1
FBXL3
SLK
ARIH1
DDX42
CCDC47
UBR5
IARS
MBD2
PTPN3
SLC44A1
CELF1
AKAP13
LRIG3
NCOA3
NFAT5
MED13
PLIN2
SLC15A1
IFI6
HLA−DQA2
PCP4
TPD52L1
MPV17
SZRD1
PAPD7
GORASP2
QRICH1
GLCCI1
PRPF3
C3ORF58
EPHA4
PALMD
GSTA4
RCAN3
TXNDC12
HNRNPU
PSMB1
KIAA1191
NDUFS1
CFLAR
UBE2H
SCARB2
SF3A3
FAM129A
STAT2
KCTD10
NRP1
SPECC1L
SEC23B
TCEAL1
USP10
EWSR1
PPME1
RAB22A
IDS
KMT2A
NUP214
SERPINB8
ZKSCAN8
WDFY1
FAM20B
CASP2
INO80D
G3BP2
CUL1
KIF1B
PRRC1
PRPF38A
CD55
F2R
SYPL1
UHMK1
KCMF1
SPATS2L
MTR
ANKRD17
ANKHD1−EIF4EBP3
KPNA6
IPO9
CLASP1
GJB6
SERPINB2
SESN3
PCMTD1
HIF1A
AMY2B
USP53
TRA2A
DCAF16
TFDP2
ARGLU1
LUC7L3
UGCG
ZDHHC13
DAAM1
URI1
CAND1
USP9X
ZMYM2
VPS35
BCLAF1
GOLGA4
PDK1
PGM2
RANBP9
ABCD3
DDX1
NCKAP1
ACAP2
MKLN1
LARS
TAX1BP1
LRPPRC
DLD
RAB1A
LANCL1
ITGAV
CPEB2
ZRANB2
CD46
ITGA6
MTDH
APPL1
DST
AGFG1
ZFR
ABCA12
MOB1A
TBL1XR1
DHX15
HERC3
CLIP4
POLR2B
BIRC6
LRBA
PIK3CB
METAP1
EML4
ANKRD22
SERPINB13
SLC39A9
EIF2S1
EXOC5
ATXN10
PPP4R1
SMAD2
SUPT16H
PRKDC
RALGAPA2
TTC3
RSL1D1
TCF4
TAOK1
TCF12
ATF7IP
MARK3
TJP1
ATG2B
NIPAL2
PRKAA1
PBRM1
DCTN4
STXBP5
CPNE3
HBP1
STRN
CAMSAP2
CSNK2A1
UBA2
TSC1
NCOR1
CIRH1A
CCSER2
ERP44
PPP6R3
USP3
NFX1
CPSF6
ZMYND11
PPP4R2
PARP9
CRIPT
PAK2
KAT2B
NEK7
UGP2
ARHGAP29
REV3L
ITGA2
CD109
TIA1
ATP2C1
RANBP2
CUL3
SCAMP1
IFNGR1
DUSP11
ARL8B
FZD6
WDR47
GNB4
ATP10D
COG5
LMBR1
FNTA
ERAP1
NKTR
WDFY3
SETD2
LOC100131541
TBC1D4
ZBTB44
ARL2BP
LMAN1
TP53INP1
SS18
RBM26
RBBP6
RAP2A
SMURF2
NF1
FRS2
UACA
ALG9
C16ORF70
EFTUD2
TEAD1
SNX1
SH3KBP1
NMT1
ZNF652
N4BP1
GTF2A1
VPS53
TRAF6
PHLPP1
UBE3B
FBXO25
SNX27
SPRY1
GRPEL2
POLR2H
RHBDD1
MKRN2
ABCA1
SMIM7
GAPVD1
NUP98
MID2
CHD6
PTK2
PARP4
GNPTAB
LGR4
PDZD8
PCNX
LRP6
SEC23IP
TNRC6A
TMEM245
HCCS
MPZL2
ATP2B1
SEL1L
AZIN1
RAB27B
MAPK6
UBE2G1
PCF11
TTC39C
RABGAP1
MED14
TTC17
WHSC1L1
ANO10
PTP4A1
TES
TMEM165
BOD1L1
DEK
FOXJ3
FOXP1
HIVEP1
RQCD1
RCOR3
TRIM33
ATF2
FAF2
EIF4G3
PRKRA
KIF13A
MAP3K7
KDM1A
RNF141
AEBP2
SLC39A6
PWP1
ABI1
TCP11L2
CLIP1
MYO1E
TM7SF3
PARN
DICER1
NRAS
SLC25A46
LAMTOR3
NNT
STX12
PAPSS1
PSMD1
CLCN3
NCK1
COPB2
TNPO1
C7ORF41
AHCYL2
EXOC4
FAM120B
UBE3C
MAP3K4
CDK13
SPRR4
SPRR1A
KRT6A
KRTAP5−3
KRT86
KRTAP10−5
CA6
ATP6V0A4
ELF5
PDK3
SORL1
NEDD4L
MTUS1
CPE
SLC25A37
SH3BGRL2
FBXO32
PPP1R3C
FCGR2A
CD53
PCDH18
HEG1
ZBTB20
UST
ZNF808
FAM118A
TDG
UFM1
ZBTB21
ZNF844
PIGL
ASB8
FAM13A
JOSD1
LURAP1L
ENTPD1−AS1
NTRK2
CDH11
NAV2
LARP4B
METTL2A
LAMC2
DDX21
NIP7
CUTC
SWAP70
LAMA3
CTPS2
SETD4
ATXN7L3B
PPP2R1B
SLC9A6
COX7A2
ME1
HIST1H1A
TTC39B
HACL1
PPM1B
ACACA
ZNF587
EIF4A1
PSMA4
RAB18
SH3BGRL
TC2N
COPB1
NAA35
KIAA1468
ARPP19
TMTC3
DENND4C
PRPF40A
MRPL42
LTA4H
PAPOLA
CLEC2A
PAXBP1
SEPP1
AADACL2
SRSF3
UBA3
CLK1
KDM3A
DLG1
ACVR2A
HSPA4
HOOK3
IARS2
SMEK2
STK17B
LMBRD1
NOP58
TOP2B
PKN2
TTC37
USP34
USO1
MAN1A2
GNAI3
KIAA1715
CRBN
USP33
UBR2
PDS5A
C21ORF91
SUCLG2
AIG1
SSR3
LRRC8B
TAB2
PREPL
REL
SOS1
CD2AP
MYSM1
39142
ERBB2IP
GPBP1
SLC33A1
MFN1
LYST
CCNC
FYTTD1
TROVE2
OPA1
EXOC1
MED23
ZYG11B
C5ORF24
PSMC2
AIMP1
PPIL4
LZIC
FAM135A
SRPK1
RAD50
PHF3
DMTF1
C11ORF54
LNX2
SBNO1
RRM1
PTER
UVRAG
MIB1
BIRC2
MIPEP
ERO1L
PRPF39
ELP2
SHOC2
IREB2
SECISBP2L
RBM25
SBF2
ATE1
ZNF217
HECTD4
CDC16
WDR11
ARHGAP5
UBE3A
PAN3
TNKS2
CHD9
SPG11
PHKB
SETX
RNF146
FAM91A1
CWH43
SRP72
AGO4
FBXW7
TMEM30A
DDHD2
MAP3K2
FARSB
SMAD5
MTF2
SACM1L
VPS41
DHX9
EPRS
VPS45
RARS2
UGGT1
CALD1
RNF115
MEF2C
ELMO1
LBR
MAPK14
KCTD20
KPNA1
CLASP2
EPB41
EIF2A
OSMR
LATS1
TCEB3
COBLL1
ENOPH1
CTBS
SP3
RTCA
ERCC3
ARIH2
SNX9
PKD2
CDK6
CCDC93
TP53BP2
CHIC2
FAM126B
WDR41
ELP3
SYNE1
INPP5B
NVL
BMP2K
RNF217
TNKS
USP24
ARMC8
CCL19
GSTM2
ANAPC15
SDCBP2
P2RX7
PAMR1
SKA2
MDM2
CBFB
BMS1
SMC1A
DDI2
POGK
REST
NIT2
LEPROTL1
GIGYF2
PPP1R7
HARS
VCAN
MAMDC2
SAMHD1
LAMA2
RGL1
FYN
SLC39A8
GLS
SLC40A1
LPHN2
TMED5
DECR1
SEC22B
ALCAM
PTPLB
CPEB4
TRPS1
SPIRE1
DSC2
ITGB8
RNF152
FAM189A2
TSHZ2
DEPTOR
TGFBR1
DPYD
LPCAT2
EXD2
PFKM
ZNFX1
CSRNP2
TSPAN31
PRKCH
NCAPD2
HAL
FAXDC2
CREB3L2
GSTM4
PALLD
TNC
NFYA
RPL28
NPAS2
MAP7
KIAA1217
PRSS12
TTLL4
37681
FBXO42
PRDM1
BAIAP2L1
EDIL3
CD1A
MXD1
TMEM45B
PNPO
TIMM10B
NSUN4
USP30
SCAF4
BCOR
L3MBTL4
TERF2IP
PRKX
ATP9B
PRDM4
AREL1
MMGT1
FAS
PATL1
CDK12
ACTR10
RNF38
POLR1D
GPATCH8
RAB8A
ELMO2
VIPAS39
CAPN3
KAT6B
INO80
TTLL5
USP6
IPO7
CNOT7
HELZ
TRAPPC6B
UEVLD
HSDL2
CNOT2
ZCCHC6
SOS2
MAP4K5
PHF21A
CCNK
ASAP1
BPTF
SATB1
BRE
ASXL2
RPRD2
TMEM138
C16ORF80
KIAA1279
TLE4
STAM
USP54
SIPA1L1
ZFYVE26
ECD
EPG5
NCOA2
C8ORF59
PICALM
C18ORF32
METAP2
KIAA1551
RAD21
UTP6
SAMD8
SUPV3L1
RSPRY1
PSMD5
KPNA3
SPATS2
ADK
ANK3
CCAR1
CHD2
ITCH
MTMR10
ATG14
MYO5A
ERCC5
PPP3CB
MTMR1
SYNRG
ADAM10
ARFGEF1
EREG
RPL23
RBM18
SLC11A2
ZADH2
CNIH4
CMTM6
WIPF3
MKI67IP
TMX1
NDFIP2
VPS26A
ARL5B
YLPM1
ANXA7
IMPAD1
VWA9
GART
RNF19A
NUFIP2
ATAD1
SPTLC1
MCMBP
GPR115
ACPP
TOR1AIP1
YTHDC1
TLK1
KPNA4
UBXN7
ANAPC1
KIAA1430
LGALS8
DIRC2
ZC3HAV1
HMBOX1
BMPR2
NUP153
SEC24B
PAPD4
TNPO3
OSBPL9
GNL2
HEATR1
MDN1
ATG7
NFKB1
NSD1
RASAL2
INADL
GOLGB1
QKI
SRPK2
NUB1
FAM26E
ADTRP
TMEM97
CYP1B1
KRT73
KRT72
CDA
EGR2
OAS1
OTUB2
PTTG1
PGLYRP4
EFNA5
PARM1
OR10A3
RNASE7
GGCT
MRPL46
ZNF354A
PAFAH2
DDAH1
MAPRE2
RBM22
GLB1
ZMYND8
CBL
BTBD7
C2ORF49
LNX1
SETDB1
SERTAD2
POU2F1
OTUD4
OSBPL3
LRRC1
SMG7
SMAP1
LANCL2
SDE2
TGFBRAP1
NOL9
TMCC1
POLR3C
HMGN3
HLA−DMB
CTBP1−AS2
MRPS21
CDC42EP3
TNFAIP3
EXTL3
NBPF15
SNORA44
MCCC2
ZNF767
RIPK1
COIL
SIK3
ZNF250
MICU1
C11ORF30
FRY
CDK5RAP2
B3GNT2
AP3S1
GPD2
OGFRL1
KLHL24
HS2ST1
FEM1C
GOPC
CHD1L
ATG16L1
AP4B1
ZMYM6
BTBD9
IL1RAP
CDS1
LRRC16A
DCP1A
TRIM24
SMAD1
GOLPH3L
CBLB
MEIS1
RAPGEF2
MGAT5
LRCH3
ELF2
MUT
SMARCA5
TMF1
PRPF38B
ARHGEF28
GON4L
CDK19
NPHP3
DNAJC9
AQP9
GSTM3
C1ORF162
APOBEC3C
RBMS3
CFL2
PTPRB
EPS8
MAML2
ASCC1
FCHSD2
SOX5
SOX6
STS
SPATA18
ZBTB40
GMEB1
ZNF621
FAM193A
PON3
BCAP29
CD1C
CD1E
DYNC1I2
TMEM161B
RAP1A
SEC11C
MTIF3
ZNF254
DRG1
CASK
DDHD1
IDI1
NHLRC2
IMPA1
ZNF302
FAM204A
STYX
AASDHPPT
RBM12B
RAB30
ABCB7
RNMT
PPHLN1
MAP2K4
ARL1
CWF19L1
WDR7
NUP88
ZNF410
TMA16
RNASEH1
RIT1
SLC25A12
LY75
MFSD8
TSNAX
SGK3
GPR126
DNAJB14
RAPGEF5
NSRP1
CEPT1
ST3GAL6
SNX4
PEX13
TMED7
FAM13B
SLC30A5
BARD1
SLC28A3
EXOSC3
FAM60A
MST4
MSANTD2
GPALPP1
TAF1
UIMC1
TUBGCP3
MRPS14
SSBP1
COMMD2
ZCCHC17
PTPRK
XKRX
AP3S2
LYRM4
PFDN1
HDDC2
DCTN6
MFAP3L
CNKSR3
VKORC1L1
CDC14A
IFRD1
CPVL
EDNRA
SEMA6A
SIPA1L2
PRICKLE2
PRKAG2
SERPINB1
SPATA6
SP4
AAK1
DOCK5
ZNF3
NAA40
MID1
MYH10
UQCC
TCP11L1
POLA2
MORC2
ENTPD1
BFAR
WARS
PAG1
RFWD3
TRIP4
CLCN5
LRRC28
PIGU
TAOK3
LRCH1
C10ORF76
VTI1A
ARNTL
CNOT6L
ZNF354B
ZNF514
NABP1
RAET1E
DSTYK
ZFYVE20
ARL13B
SLC22A15
DENND2C
DIEXF
FBXO30
NSUN3
RLF
CDC23
RBBP5
ASB3
ORC2
REV1
DTX3L
PARP14
ENSA
SMYD2
USP48
CDCA7L
C3ORF17
PTPN12
OARD1
C7ORF60
NFXL1
ZFYVE9
LRRFIP2
PEX1
GCLC
LTV1
GNL3
MTA3
KCTD3
HBS1L
AP3B1
METTL14
NUP43
USP40
CAMK2D
PHF14
TBC1D5
SLMAP
HINT1
MOP−1
SDAD1
CALM2
ZNF273
ZNF721
LGR5
SC5D
BZW1
CYP2R1
TAMM41
ZNF148
DNAJC3
SCAF11
NPAT
MORC3
GABPA
COPS2
RDX
HNRNPH3
RHOT1
ATXN3
ARHGAP12
ZFC3H1
SECISBP2
VPS13C
KIAA1033
APPBP2
KIAA1432
ECHDC1
FAM126A
ETFDH
TOMM70A
SNX13
MCCC1
KIF2A
RFC1
SPTLC3
ABHD12B
SAR1B
CLDN12
PLK2
USP38
PPP2R2A
GRAMD3
GMPS
GIMAP7
TRIM22
GOLIM4
EPB41L2
TRAK2
CALU
ENAH
ERLEC1
GBAS
IFI16
TPR
BBX
REPS1
TOPBP1
TUSC3
SLC7A2
ZNF141
MPHOSPH10
DCAF6
BDP1
PHIP
PRPF4B
GPN1
PPIE
FAM98A
MTFR1
ACTR2
RRAGD
ACAD11
AASS
SFXN1
EDEM1
TOR1AIP2
CAPZA2
ZMPSTE24
KLHDC10
YTHDF3
SLC35A5
INSIG2
GPR155
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Figure S3 

a Heatmap of genes upregulated in the 30-45 age group compared to other age groups showing 

individual samples. 

b Heatmap of genes downregulated in the 30-45 age group compared to other age groups 

showing individual samples. 



 

Age 
Yrs in 
Aus Past Med Hx Medications 

Cur 
Smoker 

Years post 
quitting 

Amount 
smoked 
(pack years) 

Fam Hx Skin 
Ca 

19 13 No Nil No NA NA Nil 

20 20 No Nil No NA NA Nil 

21 21 Hayfever/Allergies Nil No NA NA Nil 

21 21 No Nil No NA NA Nil 

22 22 No Nil No NA NA Nil 

22 22 No Nil No NA NA Nil 

22 20 No Nil No NA NA Nil 

22 22 No Nil No NA NA Nil 

22 22 Migraines Nil No NA NA Nil 

22 22 migraines Nil No NA NA Nil 

22 20 No Nil No NA NA Nil 

23 23 No Nil No NA NA Nil 

23 23 No Nil No NA NA Nil 

24 24 No Nil No NA NA Nil 

25 25 No Nil No 2 years NA Nil 

26 26 No Nil No NA NA Nil 

26 26 No Nil No NA NA Nil 

27 27 No Nil No NA NA Nil 

30 30 Asthma 
Formoterol, 
Budesonide No NA NA Nil 

31 31 No Nil No NA NA Nil 

33 33 Deaf in right ear Nil No NA NA Nil 

34 34 No Nil No NA NA 
Father- 
benign  

36 36 No Nil No NA NA Nil 

38 38 No Nil No NA NA Nil 

39 39 Hypertension Nil No 6 years 1 Nil 

41 30 No Nil No NA NA Nil 

42 21 No Nil No NA NA Nil 

42 42 No Nil No 2 years 3 Nil 

42 42 No Nil No NA NA Nil 

43 43 No Nil No NA NA Nil 

43 43 No Nil No NA NA Nil 

43 43 No Nil No NA NA Nil 

43 43 No Nil No NA NA Nil 

44 20 No Nil No NA NA Nil 

45 45 No 
Steroid 
Creams No NA NA Nil 

45 45 No Nil No NA NA Nil 

47 8 No Nil No 7 years NA 
Mother- 
benign 

47 47 No Nil No NA NA Nil 



47 34 No Multi vitamins No NA NA Nil 

47 47 GORD Nil No NA NA Nil 

49 30 No Nil No NA NA Nil 

50 50 No Fish oils No 30 years 12 
Father- 
benign  

50 50 No Nil No 35 years NA Nil 

50 20 No Nil No NA NA Nil 

50 18 No Nil No NA NA Nil 

51 51 No Nil No 23 years NA Nil 

52 52 No Nil No NA NA Mother 

52 15 No Nil No NA NA Nil 

53 53 No Nil No 20 years 5 
Father- 
benign  

53 53 No Multi vitamins No NA NA Nil 

53 25 No Nil No NA NA Nil 

53 53 No Nil No NA NA Nil 

54 54 No Multi vitamins No 30 years  NA Nil 

54 54 No Nil No NA NA Nil 

55 55 No Nil No NA NA Nil 

57 57 Depression Citalopram No 12 years  30 Nil 

59 59 No Nil No NA NA Nil 

60 60 No Nil No NA NA Father 

60 48 No Nil No 15 years 5 Nil 

60 60 No Nil No NA NA Nil 

60 60 No Nil No NA NA Nil 

62 39 No Nil No NA NA Nil 

63 63 No Nil No NA NA Nil 

63 63 No Nil No NA NA Nil 

63 63 No Nil No 20 years  <1 Nil 

63 24 No Nil No NA NA Nil 

63 63 

Burn to R leg, 
cholecystitis 1992, 
pneumonia 1968, 
appendicitis 1960 Omeprazole No 15 years  NA Nil 

64 64 No Nil No NA NA Nil 

65 65 No Nil No NA NA Nil 

65 65 No Multi vitamins No 30 years  <1 Nil 

66 40 

Dupuytren's 
contracture L hand, 
BPH Nil No NA NA Nil 

66 66 No Nil No 23 years  NA Nil 

66 66 No Nil No NA NA Nil 

66 66 No 
Atorvastatin, 
Ramipril 10mg No NA NA Nil 

67 67 Asbestosis Multi vitamins No 45 years <1 Nil 



67 67 
Cancer- right kidney 
(previously) Irbesartan No 40 years  5 Nil 

68 13 No Multi vitamins No 40 years Jan-04 Nil 

68 36 No Nil No 35 years 17 Nil 

69 40 No Nil No NA NA Nil 

70 70 No Nil No NA NA Nil 

70 70 SVT 
Prazosin, 
Multi vitamins No NA NA Nil 

72 72 
Gout, prostate 
cancer (previously) Multi vitamins No 15 years 10 Nil 

72 10 No Nil No NA NA Nil 

72 72 No 

Irbesartan, 
Prazosin, 
Multi vitamins No NA NA Nil 

73 73 No Nil No NA NA Nil 

73 37 No Nil No NA NA Nil 

73 73 No 

Irbesartan, 
Atorvastatin, 
Amlodipine No 25 years  10 Nil 

73 73 Gout  
Allopurinol, 
Multi vitamins No NA NA Nil 

74 27 No Nil No 30 years  NA Nil 

75 75 No Nil No NA NA Nil 

75 29 
Eczema, diptheria as 
child Nil No NA NA Nil 

75 44 No Nil No NA NA Nil 

75 75 No 
Ramipril, 
Atorvastatin No NA NA Nil 

77 55 BPH 
Perindopril, 
tamsulosin No 30 years  5 Nil 

77 77 

No (cataract 07, 
diptheria 1934, 
tonsillectomy) Nil No NA NA Nil 

Supplementary data table 1. Age, medication, smoking and skin cancer history of volunteers 

participating in the study 

  



 

 

Symbol Fold Change P.Value 

CACNA1C 1.44 2.27E-06 

TMEM176B 1.55 4.06E-06 

CASQ2 1.94 6.90E-06 

THBS2 1.76 7.91E-06 

GALNTL2 2.21 1.13E-05 

NOX4 1.52 1.14E-05 

CLDN11 1.52 1.77E-05 

C3 2.06 2.01E-05 

ITGA8 1.92 3.25E-05 

CD163 1.85 4.67E-05 

LMO3 1.66 5.60E-05 

C2 1.38 5.97E-05 

TAGLN 1.69 6.65E-05 

CP 2.14 7.66E-05 

PTGIS 1.80 7.92E-05 

VIT 1.82 9.07E-05 

ACTA2 1.63 9.69E-05 

ABCA9 2.02 1.01E-04 

LEPR 1.87 1.24E-04 

ITK 1.36 1.35E-04 

PRSS12 1.41 1.37E-04 

STMN2 1.92 1.73E-04 

C1S 1.73 1.73E-04 

IL10RA 1.50 1.77E-04 

TNFAIP2 1.48 2.01E-04 

ALOX5AP 1.71 2.31E-04 

LAMA2 1.71 2.54E-04 

PRUNE2 1.59 2.69E-04 

SAMHD1 1.85 4.48E-04 

ACTC1 2.52 4.50E-04 

TLR4 1.58 4.77E-04 

MYOCD 1.71 5.21E-04 

MFAP4 1.90 5.25E-04 

GPR133 1.41 5.29E-04 

CD209 1.55 5.46E-04 

TMEM176A 1.53 5.55E-04 

SYT11 1.41 6.26E-04 

PCDHB3 1.51 6.52E-04 

RBPMS 1.41 6.87E-04 

LMOD1 1.45 6.92E-04 

RGL1 1.48 7.13E-04 

CPE 1.72 7.25E-04 



CD84 1.42 7.57E-04 

VSIG4 1.49 7.85E-04 

ALDH1B1 1.43 8.60E-04 

MS4A6A 1.60 8.70E-04 

MFAP5 2.16 9.01E-04 

RBMS3 1.59 9.22E-04 

ACTG2 1.92 9.61E-04 

RPL24 1.69 9.95E-04 

PDCD1LG2 1.63 9.98E-04 

NCKAP1L 1.49 1.03E-03 

SLIT3 1.61 1.13E-03 

FLNA 1.38 1.15E-03 

VCAM1 1.42 1.17E-03 

APOBEC3C 1.51 1.18E-03 

TMEM71 1.51 1.24E-03 

GLIPR1 1.92 1.34E-03 

P2RX1 1.40 1.39E-03 

SRPX2 1.51 1.41E-03 

GRK5 1.29 1.43E-03 

PGM5 1.41 1.48E-03 

C7 1.63 1.54E-03 

PLEKHH2 1.59 1.56E-03 

TMOD1 1.31 1.68E-03 

SMOC2 1.62 1.69E-03 

FAT 1.49 1.82E-03 

LTBP2 1.34 1.83E-03 

KLF7 1.33 1.88E-03 

PRUNE2 1.66 1.89E-03 

GPC3 1.63 1.94E-03 

REEP3 1.64 1.96E-03 

FAM133B 1.52 2.06E-03 

FCGR2A 1.56 2.07E-03 

FAM69A 1.37 2.14E-03 

ENTPD1 1.48 2.26E-03 

LHFP 1.41 2.33E-03 

C1orf162 1.54 2.36E-03 

C10orf64 1.29 2.43E-03 

SLCO2B1 1.36 2.56E-03 

TMEM173 1.29 2.60E-03 

MX2 1.44 2.62E-03 

MYH11 1.69 2.84E-03 

SLC6A6 1.38 2.86E-03 

RNASE1 1.52 3.02E-03 

RGS5 1.84 3.08E-03 

DPYSL3 1.39 3.28E-03 

ISLR 1.65 3.29E-03 

KANK2 1.35 3.35E-03 



C1R 1.54 3.43E-03 

PCDHB16 1.51 3.45E-03 

CTGF 1.35 3.52E-03 

ELK3 1.35 3.57E-03 

ABCA6 1.69 3.58E-03 

CCL13 1.75 3.72E-03 

BHMT2 1.33 3.72E-03 

THBS1 1.66 3.97E-03 

PRRX1 1.52 4.01E-03 

CCR1 1.37 4.09E-03 

CFL2 1.52 4.23E-03 

COLEC12 1.33 4.29E-03 

FBLN5 1.58 4.38E-03 

PLSCR4 1.44 4.45E-03 

DOCK2 1.37 4.46E-03 

CMKLR1 1.31 4.52E-03 

FOLR2 1.43 4.57E-03 

PLEK 1.40 4.58E-03 

PLN 1.50 4.60E-03 

ST3GAL5 1.35 4.62E-03 

CSRP1 1.50 4.66E-03 

PTPRG 1.36 4.75E-03 

STAB1 1.35 4.83E-03 

MS4A4A 1.68 4.84E-03 

ALDH1A1 1.49 4.85E-03 

C1QA 1.43 4.94E-03 

IL7R 1.49 5.05E-03 

MMRN1 1.64 5.07E-03 

IRF8 1.37 5.11E-03 

CFH 1.82 5.22E-03 

CYBB 1.63 5.28E-03 

FAM70A 1.24 5.38E-03 

PRG4 2.30 5.42E-03 

CCBE1 1.40 5.43E-03 

SORBS1 1.40 5.50E-03 

UBLCP1 1.58 5.59E-03 

ITGA5 1.31 5.68E-03 

SPRED2 1.33 5.89E-03 

TNS1 1.40 5.91E-03 

TRIM22 1.62 6.05E-03 

MAOB 1.34 6.23E-03 

FHL1 1.43 6.28E-03 

AOX1 1.56 6.31E-03 

SPRY1 1.37 6.37E-03 

TGFBR1 1.39 6.39E-03 

CNN1 1.47 6.43E-03 

FCER1G 1.50 6.46E-03 



C1QTNF7 1.44 6.47E-03 

PDGFD 1.51 6.55E-03 

TGFBR2 1.43 6.59E-03 

ANK2 1.42 6.65E-03 

TBC1D2B 1.40 6.70E-03 

HDC 1.36 6.80E-03 

PMP22 1.43 6.83E-03 

CILP 1.58 6.96E-03 

FPR3 1.37 7.11E-03 

DPYSL2 1.35 7.30E-03 

CHRDL1 1.63 7.34E-03 

LAMC1 1.41 7.42E-03 

TFPI 1.44 7.45E-03 

LPP 1.35 7.56E-03 

PSD3 1.56 7.56E-03 

IGJ 2.88 7.71E-03 

TIMP3 1.36 7.81E-03 

RBPJ 1.31 7.92E-03 

ZNFX1 1.34 7.95E-03 

CDH11 1.31 8.24E-03 

NRP1 1.39 8.24E-03 

CD200R1 1.33 8.25E-03 

XPNPEP2 1.30 8.34E-03 

CYBRD1 1.43 8.54E-03 

SIPA1L2 1.31 8.66E-03 

TGFBR3 1.38 8.69E-03 

VCAN 1.55 8.77E-03 

MYLK 1.29 8.87E-03 

PSCD4 1.27 8.99E-03 

MOXD1 1.31 9.02E-03 

MAP1B 1.44 9.21E-03 

PDE3A 1.31 9.37E-03 

STEAP4 1.62 9.42E-03 

CTSO 1.39 9.44E-03 

EVI2B 1.53 9.54E-03 

COL12A1 1.57 9.59E-03 

CBLB 1.36 9.60E-03 

C1QC 1.45 9.83E-03 

 

Supplementary data table 2 – Genes upregulated in oldest versus youngest age groups (>70 vs 18-

29 years) 

 
 
 



Name 
GO Term 
Number 

Enrichment(NES) P.Value 

Nuclear Part 0044428 4.11 0.00 

Intracellular Transport 0046907 4.08 0.00 

Rna Binding 0003723 3.96 0.00 

Organelle Membrane 0031090 3.79 0.00 

Cellular Localization 0051641 3.76 0.00 

Establishment Of Cellular Localization 0051234 3.72 0.00 

Mitochondrion 0005739 3.66 0.00 

Regulation Of Transcription 0006355 3.58 0.00 

Membrane Enclosed Lumen 0031974 3.58 0.00 

Organelle Lumen 0043233 3.54 0.00 

Transcription From Rna Polymerase Ii Promoter 0006368 3.49 0.00 

Nuclear Lumen 0031981 3.39 0.00 

Macromolecule Localization 0033036 3.28 0.00 

Macromolecular Complex Assembly 0065003 3.19 0.00 

Protein Localization 0008104 3.18 0.00 

Cytoskeletal Protein Binding 0008092 3.17 0.00 

Catabolic Process 0009056 3.17 0.00 

Organelle Envelope 0031967 3.16 0.00 

Regulation Of Rna Metabolic Process 0051252 3.16 0.00 

Negative Regulation Of Transcription 0045892 3.15 0.00 

Endoplasmic Reticulum 0005783 3.14 0.00 

Cellular Component Assembly 0022607 3.13 0.00 

Envelope 0005635 3.11 0.00 

Structural Constituent Of Ribosome 0003735 3.1 0.00 

Negative Regulation Of Transcription Dna 
Dependent 

0045892 3.08 0.00 

Cellular Catabolic Process 0044109 3.06 0.00 

Regulation Of Transcription dna Dependent 0006355 3.06 0.00 

Rna Processing 0006396 3.05 0.00 

Negative Regulation Of Rna Metabolic Process 0051253 3.05 0.00 

Golgi Apparatus 0005794 3.03 0.00 

Identical Protein Binding 0042802 3.03 0.00 

Endomembrane System 0012505 3 0.00 

Protein Transport 0015031 2.98 0.00 

Establishment Of Protein Localization 0045184 2.94 0.00 

Vesicle Mediated Transport 0016192 2.93 0.00 

Organelle Organization And Biogenesis 0006996 2.92 0.00 

Translation 0006412 2.91 0.00 

Rna Splicing 0008380 2.86 0.00 

Protein Kinase Cascade 0035556 2.84 0.00 



Transferase Activity Transferring Phosphorus 
Containing Groups 

0016772 2.83 0.00 

Outer Membrane 0019867 2.82 0.00 

Biosynthetic Process 0009058 2.81 0.00 

Negative Regulation Of Nucleobase nucleoside 
nucleotide And Nucleic Acid Metabolic Process 

0045934 2.8 0.00 

Nucleoplasm 0005654 2.79 0.00 

Regulation Of Developmental Process 0050793 2.78 0.00 

Programmed Cell Death 0012501 2.77 0.00 

Regulation Of Apoptosis 0042981 2.77 0.00 

Regulation Of Transcription From Rna Polymerase II 
Promoter 

0006357 2.77 0.00 

Apoptosis Go 0006915 2.72 0.00 

Organelle Outer Membrane 0031968 2.72 0.00 

Post Translational Protein Modification 0043687 2.72 0.00 

Intracellular Protein Transport 0006886 2.71 0.00 

Cellular Biosynthetic Process 0044249 2.69 0.00 

Cytosol 0005829 2.68 0.00 

Regulation Of Programmed Cell Death 0043067 2.67 0.00 

Transcription Activator Activity 0016563 2.67 0.00 

Negative Regulation Of Cellular Metabolic Process 0031324 2.67 0.00 

Transcription Cofactor Activity 0003712 2.67 0.00 

Negative Regulation Of Metabolic Process 0009892 2.66 0.00 

I-kappaB kinase/NF-kappaB signaling 0007249 2.64 0.00 

Transcription Factor Binding 0000989 2.63 0.00 

Organic Acid Metabolic Process 0006082 2.6 0.00 

Phosphotransferase Activity Alcohol Group As 
Acceptor 

0016773 2.6 0.00 

Kinase Activity 0016301 2.59 0.00 

Protein N Terminus Binding 0047485 2.59 0.00 

Carboxylic Acid Metabolic Process 0019752 2.58 0.00 

Hydrolase Activity Acting On Acid Anhydrides 0016817 2.58 0.00 

Pyrophosphatase Activity 0016462 2.55 0.00 

Basement Membrane 0005604 2.54 0.00 

Phosphorylation 0016310 2.53 0.00 

Nucleoside Triphosphatase Activity 0017111 2.52 0.00 

Cell Fraction 0000267 2.51 0.00 

Golgi Apparatus Part 0044431 2.5 0.00 

Regulation Of I Kappab Kinase Nf Kappab Cascade 0043122 2.5 0.00 

Protein Targeting 0006605 2.5 0.00 

Cytoskeleton 0005856 2.5 0.00 

NES- normalised enrichment score (NES of 0 is no enrichment) Supplementary data table 3 GSEA of 

positively enriched gene sets in oldest versus youngest age groups 



 

Term GO Term Number P.value 

intracellular 0005622 3.50E-38 

cell 0007049 4.80E-27 

biopolymer metabolic process 0043170 4.50E-25 

cellular macromolecule metabolic process 0044260 8.50E-22 

ribonucleotide binding 0032553 2.80E-21 

ATP binding 0005524 9.00E-21 

macromolecule metabolic process 0043170 9.10E-21 

adenyl ribonucleotide binding 0032559 3.80E-20 

nucleus 0005634 5.30E-20 

purine nucleotide binding 0017076 1.80E-19 

nucleotide binding 0000166 1.30E-18 

adenyl nucleotide binding 0030554 2.50E-18 

organelle 0031090 4.20E-17 

nucleobase, nucleoside, nucleotide and nucleic acid metabolic 
process 

0055134 1.90E-15 

intracellular membrane-bounded organelle 0043231 6.00E-14 

transferase activity, transferring phosphorus-containing groups 0016772 2.70E-13 

primary metabolic process 0044238 2.30E-12 

protein serine/threonine kinase activity 0004674 2.30E-12 

nuclear part 0044428 4.10E-12 

nucleic acid binding 0003676 4.10E-12 

ubiquitin-dependent protein catabolic process 0006511 1.00E-11 

modification-dependent protein catabolic process 0019941 1.00E-11 

cellular biopolymer catabolic process 0044265 1.00E-11 

modification-dependent macromolecule catabolic process 0043632 1.00E-11 

cellular protein catabolic process 0044257 1.00E-11 

proteolysis involved in cellular protein catabolic process 0051603 1.00E-11 

protein catabolic process 0030163 1.90E-11 

nucleoplasm 0005654 2.20E-11 

biopolymer catabolic process 0043285 3.70E-11 

zinc ion binding 0008270 1.90E-10 

nuclear lumen 0031981 2.70E-10 

protein modification process 0036211 3.20E-10 

ligase activity 0016874 3.60E-10 

cellular metabolic process 0044237 4.40E-10 

RNA metabolic process 0016070 5.70E-10 

biopolymer modification 0043412 9.70E-10 

phosphotransferase activity, alcohol group as acceptor 0016773 1.20E-09 



kinase activity 0016301 3.40E-09 

gene expression 0010467 4.30E-09 

protein kinase activity 0004672 4.50E-09 

intracellular organelle lumen 0070013 5.10E-09 

post-translational protein modification 0043687 8.10E-09 

protein metabolic process 0019538 8.30E-09 

cellular protein metabolic process 0044267 8.40E-09 

response to DNA damage stimulus 0006974 1.10E-08 

helicase activity 0004386 2.30E-08 

catalytic activity 0003824 2.50E-08 

organelle lumen 0043233 2.60E-08 

DNA repair 0006281 3.20E-08 

membrane-enclosed lumen 0031974 3.40E-08 

cellular response to DNA damage stimulus 0006974 4.70E-08 

macromolecule biosynthetic process 0009059 5.40E-08 

biopolymer biosynthetic process 0009059 5.70E-08 

cellular response to stress 0033554 6.60E-08 

cellular macromolecule biosynthetic process 0034645 6.60E-08 

cellular macromolecule catabolic process 0044265 7.10E-08 

protein amino acid phosphorylation 0006468 7.80E-08 

ligase activity, forming carbon-nitrogen bonds 0016879 8.50E-08 

macromolecule localization 0033036 8.70E-08 

transition metal ion binding 0046914 9.40E-08 

nucleoside-triphosphatase activity 0017111 1.10E-07 

acid-amino acid ligase activity 0016881 1.20E-07 

binding 0005488 1.30E-07 

protein complex 0043234 1.90E-07 

hydrolase activity, acting on acid anhydrides 0016817 2.10E-07 

metabolic process 0008152 2.40E-07 

pyrophosphatase activity 0016462 2.80E-07 

organelle part 0044422 2.90E-07 

ubiquitin thiolesterase activity 0004221 2.90E-07 

macromolecule catabolic process 0009057 3.10E-07 

ubiquitin-protein ligase activity 0061630 3.20E-07 

protein localization 0008104 9.00E-07 

protein transport 0015031 1.40E-06 

establishment of protein localization 0045184 1.50E-06 

ATP-dependent helicase activity 0008026 1.50E-06 

GTPase activator activity 0005096 2.00E-06 

cell cycle 0007049 2.30E-06 

nucleoplasm part 0044451 2.90E-06 



GTPase regulator activity 0030695 2.90E-06 

cellular response to stimulus 0051716 3.00E-06 

RNA binding 0003723 3.30E-06 

ATPase activity 0016887 3.30E-06 

Ubiquitin mediated proteolysis 0043161 4.10E-06 

nucleobase, nucleoside, nucleotide and nucleic acid transport 0015931 5.40E-06 

DNA metabolic process 0006259 6.10E-06 

nucleic acid transport 0050657 6.40E-06 

transcription 0003700 6.90E-06 

phosphate metabolic process 0006796 7.10E-06 

hydrolase activity, acting on ester bonds 0016788 8.10E-06 

macromolecular complex 0032991 9.90E-06 

hydrolase activity 0016787 1.20E-05 

transferase activity 0016740 1.20E-05 

DNA binding 0003677 1.40E-05 

regulation of gene expression 0010468 1.50E-05 

intracellular transport 0046907 1.90E-05 

cellular process 0009987 2.00E-05 

chromosome organization 0051276 2.10E-05 

DNA replication 0006260 2.60E-05 

cellular protein localization 0034613 2.60E-05 

ATPase activity, coupled 0042623 2.80E-05 

small conjugating protein ligase activity 0061659 2.90E-05 

intracellular protein transport 0006886 3.00E-05 

microtubule organizing center 0005815 3.30E-05 

thiolester hydrolase activity 0016790 3.40E-05 

non-membrane-bounded organelle 0043228 3.50E-05 

mRNA transport 0051028 3.60E-05 

nuclear pore 0005643 4.00E-05 

centrosome 0005813 4.40E-05 

cell division 0051301 4.50E-05 

regulation of macromolecule biosynthetic process 0010556 5.30E-05 

RNA Degredation 0000292 6.00E-05 

regulation of small GTPase mediated signal transduction 0051056 6.70E-05 

RNA biosynthetic process 0032774 6.70E-05 

RNA processing 0006396 7.30E-05 

phosphorylation 0016310 7.40E-05 

regulation of nucleobase, nucleoside, nucleotide and nucleic acid 
metabolic process 

0019219 7.60E-05 

cellular localization 0051641 7.80E-05 

protein modification by small protein conjugation 0032446 8.60E-05 



cysteine-type peptidase activity 0008234 8.80E-05 

organelle organization 0006996 9.10E-05 

microtubule cytoskeleton 0015630 9.90E-05 

mitotic cell cycle checkpoint 0007093 1.00E-04 

cell cycle checkpoint 0000075 1.00E-04 

transcription initiation from RNA polymerase II promoter 0006367 1.00E-04 

regulation of cellular biosynthetic process 0031326 1.00E-04 

regulation of biosynthetic process 0009889 1.00E-04 

DNA-dependent DNA replication 0006261 1.00E-04 

pore complex 0046930 1.00E-04 

metal ion binding 0046872 1.00E-04 

nucleotidyltransferase activity 0016779 1.00E-04 

small GTPase regulator activity 0030695 1.00E-04 

protein transporter activity 0008565 1.00E-04 

DNA-directed DNA polymerase activity 0003887 1.00E-04 

Cell cycle 0007049 1.60E-04 

T cell receptor signalling pathway 0050852 1.10E-03 

MAPKinase Signaling Pathway 0008349 3.60E-03 

 

Supplementary data table 4a GO of gene sets positively enriched in the 30-45 age group 

  



 

Term 
GO Term 
number 

P.Value 

multicellular organismal process 0032501 3.00E-15 

sequence-specific DNA binding 0043565 2.10E-13 

extracellular region 0005576 6.10E-12 

transcription factor activity 0000989 3.10E-11 

anatomical structure morphogenesis 0009653 2.70E-09 

system process 0003008 3.10E-09 

anatomical structure development 0048856 3.80E-09 

developmental process 0032502 7.30E-09 

organ morphogenesis 0009887 1.20E-08 

system development 0048731 1.30E-08 

transcription regulator activity 0030528 2.10E-08 

neuron differentiation 0030182 2.50E-08 

multicellular organismal development 0007275 2.80E-08 

neurogenesis 0022008 3.40E-08 

organ development 0048799 5.80E-08 

generation of neurons 0048699 7.00E-08 

G-protein coupled receptor protein signaling pathway 0007186 1.10E-07 

cell surface receptor linked signal transduction 0007166 1.40E-07 

cell development 0048468 2.50E-07 

cell fate commitment 0045165 4.40E-07 

voltage-gated ion channel activity 0005244 6.90E-07 

voltage-gated channel activity 0022832 6.90E-07 

embryonic development ending in birth or egg hatching 0009792 7.50E-07 

neurological system process 0050877 9.10E-07 

cellular developmental process 0048869 1.00E-06 

hormone activity 0005179 1.00E-06 

cell differentiation 0030154 1.10E-06 

substrate specific channel activity 0022838 1.60E-06 

ion channel activity 0005216 2.30E-06 

regulation of developmental process 0050793 2.50E-06 

sensory organ development 0007423 2.60E-06 

extracellular region part 0044421 2.70E-06 

chordate embryonic development 0043009 2.90E-06 

regulation of biological process 0050789 3.20E-06 

embryonic skeletal system development 0048706 3.40E-06 

regulation of growth 0001558 3.40E-06 

axonogenesis 0007409 3.60E-06 

gated channel activity 0005244 4.10E-06 



positive regulation of biological process 0048518 4.60E-06 

nervous system development 0007399 5.50E-06 

neurite morphogenesis 0048812 6.60E-06 

G-protein coupled receptor activity 0004930 8.60E-06 

cell morphogenesis involved in neuron differentiation 0048667 8.70E-06 

embryonic skeletal system morphogenesis 0048704 1.20E-05 

neuron development 0048666 1.20E-05 

embryonic development 0009790 1.20E-05 

potassium ion binding 0030955 1.20E-05 

cell projection morphogenesis 0048858 1.50E-05 

neuropeptide signaling pathway 0007218 1.60E-05 

regulation of nervous system development 0051960 1.60E-05 

biological regulation 0051960 1.70E-05 

growth 0040007 1.90E-05 

cell morphogenesis involved in differentiation 0000904 2.00E-05 

regulation of transcription from RNA polymerase II 
promoter 

0006357 2.00E-05 

neuron fate commitment 0048663 2.40E-05 

potassium channel activity 0005267 2.70E-05 

neurite development 0031175 2.90E-05 

positive regulation of cellular process 0048522 3.00E-05 

regulation of cellular process 0050794 3.00E-05 

regulation of cellular biosynthetic process 0031326 3.20E-05 

cell-cell signaling 0007267 4.40E-05 

positive regulation of developmental process 0051094 6.70E-05 

regulation of cell development 0060284 7.30E-05 

regulation of nucleobase, nucleoside, nucleotide and 
nucleic acid metabolic process 

0019219 7.60E-05 

alkali metal ion binding 0031420 7.60E-05 

embryonic morphogenesis 0048598 8.50E-05 

regulation of neuron differentiation 0045664 9.00E-05 

skeletal system morphogenesis 0048705 1.00E-04 

cation channel activity 0005261 1.00E-04 

neuropeptide receptor activity 0008188 1.00E-04 

Chondroitin sulfate biosynthesis 0030206 3.10E-03 

 

Supplementary data table 4b GO of gene sets negatively enriched in the 30-45 age group 

  



 

NAME NES NOM p-val 

KEGG_MTOR_SIGNALING_PATHWAY 3.98 0.00 

BIOPOLYMER_METABOLIC_PROCESS 3.98 0.00 

ORGANELLE_PART 3.48 0.00 

INTRACELLULAR_ORGANELLE_PART 3.43 0.00 

REACTOME_CELL_CYCLE_MITOTIC 3.26 0.00 

NUCLEUS 3.09 0.00 

MICROTUBULE_CYTOSKELETON 2.96 0.00 

PROTEIN_SERINE_THREONINE_KINASE_ACTIVITY 2.94 0.00 

TRANSFERASE_ACTIVITY_TRANSFERRING_PHOSPHORUS_CONTAINING_GROUPS 2.81 0.00 

CHR4Q31 2.79 0.00 

NUCLEOPLASM 2.72 0.00 

NUCLEAR_PART 2.72 0.00 

PROTEIN_MODIFICATION_PROCESS 2.60 0.00 

BIOPOLYMER_MODIFICATION 2.59 0.00 

NUCLEOBASENUCLEOSIDENUCLEOTIDE_AND_NUCLEIC_ACID_METABOLIC_PROCESS 2.58 0.00 

MICROTUBULE_ORGANIZING_CENTER 2.56 0.00 

CHR1P22 2.56 0.00 

REACTOME_LATE_PHASE_OF_HIV_LIFE_CYCLE 2.56 0.00 

DNA_METABOLIC_PROCESS 2.51 0.00 

RECEPTOR_ACTIVITY -2.51 0.000 

OXIDOREDUCTASE_ACTIVITY_ACTING_ON_CH_OH_GROUP_OF_DONORS -2.53 0.000 

INTEGRAL_TO_PLASMA_MEMBRANE -2.63 0.000 

CHR11Q12 -2.64 0.000 

G_PROTEIN_COUPLED_RECEPTOR_ACTIVITY -2.69 0.000 

TGFBETA EARLY UP -2.70 0.000 

INTRINSIC_TO_PLASMA_MEMBRANE -2.72 0.000 

MULTICELLULAR_ORGANISMAL_DEVELOPMENT -2.78 0.000 

REACTOME_RNA_POLYMERASE_I_PROMOTER_OPENING -2.80 0.000 

SYSTEM_PROCESS -2.81 0.000 

SYSTEM_DEVELOPMENT -2.82 0.000 

REACTOME_PACKAGING_OF_TELOMERE_ENDS -2.83 0.000 

ANATOMICAL_STRUCTURE_DEVELOPMENT -2.85 0.000 

CELL_CELL_SIGNALING -2.86 0.000 

PLASMA_MEMBRANE_PART -2.89 0.000 

KEGG_NEUROACTIVE_LIGAND_RECEPTOR_INTERACTION -2.97 0.000 

CHR17Q25 -3.01 0.000 

REACTOME_PEPTIDE_LIGAND_BINDING_RECEPTORS -3.02 0.000 

REACTOME_G_ALPHA_I_SIGNALLING_EVENTS -3.02 0.000 

REACTOME_DOWNSTREAM_EVENTS_IN_GPCR_SIGNALING -3.03 0.000 

CHR16P11 -3.04 0.000 

CHR1P36 -3.05 0.000 



KEGG_SYSTEMIC_LUPUS_ERYTHEMATOSUS -3.06 0.000 

CHR16P13 -3.08 0.000 

RHODOPSIN_LIKE_RECEPTOR_ACTIVITY -3.10 0.000 

EXTRACELLULAR_SPACE -3.12 0.000 

G_PROTEIN_COUPLED_RECEPTOR_PROTEIN_SIGNALING_PATHWAY -3.12 0.000 

PLASMA_MEMBRANE -3.20 0.000 

CHR17P13 -3.49 0.000 

CHR11Q13 -3.76 0.000 

EXTRACELLULAR_REGION_PART -3.79 0.000 

REACTOME_CLASS_A1_RHODOPSIN_LIKE_RECEPTORS -3.85 0.000 

OXIDOREDUCTASE_ACTIVITY -3.88 0.000 

EXTRACELLULAR_REGION -4.04 0.000 

CHR19Q13 -4.16 0.000 

REACTOME_GPCR_LIGAND_BINDING -4.60 0.000 

CHR19P13 -4.83 0.000 

KEGG_OLFACTORY_TRANSDUCTION -5.67 0.000 

REACTOME_OLFACTORY_SIGNALING_PATHWAY -5.81 0.000 

Supplementary data  Table 4c GSEA of gene sets positively and negatively enriched in the 30-45 

age group 

  



 

Cadmium Ion Binding 9.40E-11 200 

Antigen Processing And Presentation Of Peptide Via Mhc Class Ii 1.40E-05 36 

Immune System Process 3.20E-05 2.8 

Copper Ion Binding 3.60E-05 11 

Basal Part Of Cell 5.90E-05 23 

IgG Binding 6.00E-05 58 

Endopeptidase Inhibitor Activity 6.30E-05 6.5 

B Cell Mediated Immunity 6.70E-05 9.8 

Peptidase Inhibitor Activity 9.20E-05 6.2 

Response To Muscle Activity 1.30E-04 Inf 

Mhc Class Ii Protein Complex 1.30E-04 42 

Myeloid Cell Differentiation 1.50E-04 5.7 

Inflammatory Response 2.10E-04 3.7 

Response To Wounding 2.20E-04 3.2 

Enzyme Inhibitor Activity 2.40E-04 4.3 

Acute Inflammatory Response 2.80E-04 7.4 

Antigen Processing And Presentation 3.10E-04 9.5 

Immune Response 3.20E-04 2.7 

Hemidesmosome 3.20E-04 190 

Immunoglobulin Receptor Activity 3.20E-04 190 

Cell Differentiation 3.70E-04 2.2 

Pattern Recognition Receptor Activity 3.70E-04 26 

Cellular Developmental Process 4.00E-04 2.2 

Regulation Of Cell Differentiation 4.30E-04 3.4 

T Cell Selection 4.60E-04 24 

Immunoglobulin Binding 4.60E-04 24 

Lymphocyte Mediated Immunity 5.20E-04 6.5 

Hematopoiesis 5.50E-04 3.8 

Immunoglobulin Mediated Immune Response 5.60E-04 8.2 

Regulation Of Immune System Process 5.60E-04 3.6 

Response To Biotic Stimulus 7.10E-04 3.4 

Regulation Of Developmental Process 8.00E-04 2.3 

Basal Plasma Membrane 8.00E-04 19 

Mhc Protein Binding 8.00E-04 19 

Adaptive Immune Response 8.20E-04 5.9 

Response To Other Organism 8.70E-04 3.9 

Hemopoietic Or Lymphoid Organ Development 9.40E-04 3.6 

Supplementary data table 5a GO of transcripts changing across the lifespan using a regression 

analysis 

  



     

NAME NES NOM p-val 

NUCLEAR_PART 4.64 0.000 

PROGRAMMED_CELL_DEATH 4.56 0.000 

REGULATION_OF_TRANSCRIPTION 4.49 0.000 

APOPTOSIS_GO 4.48 0.000 

STRUCTURAL_CONSTITUENT_OF_RIBOSOME 4.44 0.000 

TRANSCRIPTION_FROM_RNA_POLYMERASE_II_PROMOTER 4.43 0.000 

RNA_BINDING 4.37 0.000 

ORGANELLE_MEMBRANE 4.36 0.000 

REGULATION_OF_PROGRAMMED_CELL_DEATH 4.14 0.000 

OXIDOREDUCTASE_ACTIVITY 4.10 0.000 

MITOCHONDRION 4.09 0.000 

STRUCTURAL_MOLECULE_ACTIVITY 4.07 0.000 

REGULATION_OF_APOPTOSIS 4.06 0.000 

EXTRACELLULAR_REGION 3.97 0.000 

CELLULAR_LOCALIZATION 3.92 0.000 

INTRACELLULAR_TRANSPORT 3.92 0.000 

REGULATION_OF_RNA_METABOLIC_PROCESS 3.90 0.000 

ORGANELLE_LUMEN 3.89 0.000 

MEMBRANE_ENCLOSED_LUMEN 3.87 0.000 

ESTABLISHMENT_OF_CELLULAR_LOCALIZATION 3.86 0.000 

NEGATIVE_REGULATE_CELLULAR_METABOLIC_PROCESS 3.84 0.000 

REGULATION_OF_DEVELOPMENTAL_PROCESS 3.83 0.000 

EXTRACELLULAR_REGION_PART 3.80 0.000 

NEGATIVE_REGULATION_OF_METABOLIC_PROCESS 3.79 0.000 

NUCLEAR_LUMEN 3.78 0.000 

BIOSYNTHETIC_PROCESS 3.78 0.000 

REGULATION_OF_TRANSCRIPTIONDNA_DEPENDENT 3.76 0.000 

CELL_PROLIFERATION_GO_0008283 3.74 0.000 

IDENTICAL_PROTEIN_BINDING 3.74 0.000 

ORGANELLE_ORGANIZATION_AND_BIOGENESIS 3.72 0.000 

REGULATION_OF_BIOLOGICAL_QUALITY 3.72 0.000 

VESICLE_MEDIATED_TRANSPORT 3.70 0.000 

ENDOMEMBRANE_SYSTEM 3.66 0.000 

CELLULAR_BIOSYNTHETIC_PROCESS 3.63 0.000 

REGULATION_OF_TRANSCRIPTION_FROM_RNA_POLYMERAS
E_II_PROMOTER 3.63 0.000 

MACROMOLECULAR_COMPLEX_ASSEMBLY 3.62 0.000 

IMMUNE_SYSTEM_PROCESS 3.62 0.000 

NEGATIVE_REGULATION_OF_TRANSCRIPTION 3.62 0.000 

PROTEIN_KINASE_CASCADE 3.60 0.000 

NEGATIVE_REGULATION_OF_APOPTOSIS 3.56 0.000 

NEGATIVE_REGULATION_OF_PROGRAMMED_CELL_DEATH 3.55 0.000 



CELLULAR_COMPONENT_ASSEMBLY 3.54 0.000 

CELLULAR_LIPID_METABOLIC_PROCESS 3.54 0.000 

REGULATION_OF_SIGNAL_TRANSDUCTION 3.52 0.000 

ANTI_APOPTOSIS 3.48 0.000 

REGULATION_OF_CELL_PROLIFERATION 3.45 0.000 

ENDOPLASMIC_RETICULUM 3.43 0.000 

CELL_FRACTION 3.43 0.000 

NEGATIVE_REGULATION_OF_NUCLEOBASENUCLEOSIDENUCL
EOTIDE_AND_NUCLEIC_ACID_METABOLIC_PROCESS 3.42 0.000 

TRANSLATION 3.40 0.000 

MACROMOLECULE_LOCALIZATION 3.38 0.000 

ENZYME_REGULATOR_ACTIVITY 3.38 0.000 

TRANSCRIPTION_FACTOR_BINDING 3.36 0.000 

ORGANELLE_ENVELOPE 3.35 0.000 

IMMUNE_RESPONSE 3.34 0.000 

NUCLEOPLASM 3.34 0.000 

PROTEINACEOUS_EXTRACELLULAR_MATRIX 3.31 0.000 

EXTRACELLULAR_MATRIX 3.31 0.000 

RNA_PROCESSING 3.30 0.000 

NEGATIVE_REGULATION_OF_DEVELOPMENTAL_PROCESS 3.26 0.000 

MACROMOLECULE_BIOSYNTHETIC_PROCESS 3.23 0.000 

LIPID_METABOLIC_PROCESS 3.22 0.000 

ENVELOPE 3.21 0.000 

ORGANIC_ACID_METABOLIC_PROCESS 3.20 0.000 

EXCRETION 3.19 0.000 

MEMBRANE_FRACTION 3.14 0.000 

RNA_POLYMERASE_II_TRANSCRIPTION_FACTOR_ACTIVITY 3.14 0.000 

MULTI_ORGANISM_PROCESS 3.13 0.000 

CARBOXYLIC_ACID_METABOLIC_PROCESS 3.13 0.000 

I_KAPPAB_KINASE_NF_KAPPAB_CASCADE 3.12 0.000 

TRANSCRIPTION_COFACTOR_ACTIVITY 3.12 0.000 

CYTOSOL 3.11 0.000 

REGULATION_OF_MOLECULAR_FUNCTION 3.10 0.000 

CYTOSKELETON 3.07 0.000 

PROTEIN_LOCALIZATION 3.06 0.000 

RESPONSE_TO_STRESS 3.06 0.000 

POST_TRANSLATIONAL_PROTEIN_MODIFICATION 3.06 0.000 

PROTEIN_BINDING_BRIDGING 3.05 0.000 

POSITIVE_REGULATION_OF_SIGNAL_TRANSDUCTION 3.04 0.000 

CYTOSKELETAL_PROTEIN_BINDING 3.01 0.000 

GTPASE_REGULATOR_ACTIVITY 3.01 0.000 

REGULATION_OF_I_KAPPAB_KINASE_NF_KAPPAB_CASCADE 3.00 0.000 

Supplementary data table 5b. Gene Set Enrichment Analysis upregulated with increasing age using 

a regression analysis 
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