Females
Age-increased Genes

(A)

ribonucleoprotein complex assembly [25]

cell projection organization [87]

axon guidance [25]

neuron projection morphogenesis [52]

cell morphogenesis with neuron differentiation [47]
neuron differentiation [90]

neurogenesis [104]

brain development [47]

eye morphogenesis [20]

cell part morphogenesis [60]

cell morphogenesis [85]

muscle contraction [43]

pos reqgul I-kappaB kinase/NF-kappaB cascade [29]
positive regulation of signal transduction [73]
protein kinase cascade [110]

negative regulation of cell proliferation [78]
regulation of protein kinase activity [71]

regulation of phosphorylation [94]

pos regulation of phosphate metabolic process [23]
regulation of phosphorus metabolic process [96]
positive regulation amino acid phosphorylation [23]
regulation of protein modification process [69]
positive regulation of protein metabolic process [57]
regulation of primary metabolic process [605]
immune response-activating signal transduction [18]
positive regulation of immune response [32]
positive regulation of response to stimulus [54]
regulation of system process [50]

nuclear mRNA splicing, via spliceosome [31]

RNA splicing [86]

MRNA metabolic process [95]

regulation of intracellular protein transport [16]
regulation of establishment of protein localization [30]
regulation of cellular localization [45]

protein localization in nucleus [36]

nuclear import [35]

nuclear transport [53]

cellular di-, tri-valent inorganic cation homeostasis [45]
cation homeostasis [54]

chemical homeostasis [85]

defense response [101]

immune response [135]

response to endogenous stimulus [93]

behavior [77]

response to peptide hormone stimulus [38]
response to steroid hormone stimulus [42]

cellular response to hormone stimulus [35]
response to glucocorticoid stimulus [20]

response to cytokine stimulus [26]

enzyme linked receptor protein signaling pathway [95]

Skin (F) (18-75)
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Average
40-Year
Fold Change
(Old / Young)

m >125

W 120-1.25
@ 1.15-1.20
O 1.10-1.15
O 1.05-1.10
0 0.95-1.05
0 0.90-0.95
O 0.85-0.90
@ 0.80-0.85
W 0.75-0.80
W <075

AY P<0.05
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nucleus organization [14] verage
cell-substrate adhesion [33] 40-Year
brown fat cell differentiation [10] v v, |v v
alcohol biosynthetic process [21] F Fold Chal’lge
alcohol catabolic process [24] v
polyol metabolic process [17] | ¥ (Old / Young)
water-soluble vitamin metabolic process [14] [¥ Al v v |viviviVv|V m >125
glycolysis [15] | ¥ A v| (v |v| |¥v :
hexose catabolic process [23] v B 1.20-1.25
hexose biosynthet!c process [14] v B 1.15-1.20
cellular carbohydrate catabolic process [28] v v
cellular carbohydrate biosynthetic process [26] v |v| |v| |V¥ B 110-1.15
cellular carbohydrate metabolic process [108] v v |v v O 1.05-1.10
mitochond ATP synthesis coupled proton transport [10] A O 095-105
ATP synthesis coupled proton transport [20] |[¥| |¥ ViViVAlVviV VY v v, |v| |v|Vv|V ’ ’
purine ribonucleoside triphosphate biosynthesis [34] |¥| |¥ VvV VAV VYV v v, |v| |[v|V|V 0 0.90-0.95
ATP metabolic process [35] |8l v A vivl [v] |[v[v]¥ O 085-090
nucleoside triphosphate biosynthetic process [34] ¥ viv |A |v vV |v @ 080-085
ribonucleotide biosynthetic process [36] | ¥ v A vV |v : .
purine nucleoside triphosphate metabolic process [38] (¥ v v vivYVv @ 0.75-0.80
ribonucleoside triphosphate metabolic process [37] (¥ V| VAl |V vV |v| |v|] |v|] |V¥v B <075
pyridine nucleotide metabolic process [18] [ ¥ v v
lipid oxidation [21] v v
cellular lipid catabolic process [27]
isoprenoid biosynthetic process [12] A A
fatty acid beta-oxidation [15] v AV P<0.05
fatty acid biosynthetic process [25] A
pyruvate metabolic process [19] A Al (A
cellular amide metabolic process [22] |¥ v
acetyl-CoA metabolic process [20] | ¥ A v viv)] lviviv|V|V
coenzyme biosynthetic process [22] | ¥ A v v|v| |[viviviVv|V
tricarboxylic acid cycle [14] | ® A viv| VIVV V|V
coenzyme catabolic process [15] | ¥ A viv| |vivv|Vv|V
coenzyme metabolic process [54] | ¥ A vv viv| [viVV|VV
mitochond electron transport, NADH to ubiquinone [15] [¥ A viv |viviv|Vv|V
ATP synthesis coupled electron transport [19] [ ¥ A vv |viviv|Vv|Vy
regulation of lipid biosynthetic process [11] v |A A v v |v|lv|v|(v|V
steroid biosynthetic process [38] |¥ vVvv| |A A v, |v| |v|v|Vv
cholesterol biosynthetic process [23]
sterol metabolic process [40] v v v |v|v| |v| |v|V|V
alkaloid metabolic process [17]
amine catabolic process [22] [¥ v v v v vVv|Vy
ion transmembrane transport [27] | ¥ vVv|V v v [vv| |vivV|V|V
proton transport [30]
mammary gland development [16]
odontogenesis [17] v v v v v vVv|vy
response to reactive oxygen species [19] v|A
response to oxidative stress [43]
response to organic cyclic substance [27] A v
response to insulin stimulus [26]
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(C) Males
Age-increased Genes

ood (F) (17-40)
ood (M) (7-43)
ood (M) (18-54)

ood (23-64)

Rect Abdominis (M) (24-83)
ood (F) (7-63)

S Airway Epith (M) (29-73)
L Airway Epith (M) (31-61)
Trachea (M) (34-60)
Parotid Gland (19-69)
Temporal Lobe (F) (26-99)
Temporal Lobe (M) (20-97)
Hippocampus (F) (26-99)
Hippocampus (M) (20-97)
Parietal Lobe (F) (26-99)
Parietal Lobe (M) (20-97)
Frontal Lobe (F) (26-99)
Frontal Lobe (M) (20-97)

Vast Latera
Vast Latera
Vast Latera
Vast Latera

Skin (M) (18-60)
»| |S Airway Epith (F) (22-62)
Vast Latera

Skin (F) (18-75)

B
B

> B
> |B
> |B

growth [41] Average
biological adhesion [55] 40-Year
TGF-beta receptor signaling pathway [12]
enzyme linked receptor protein signaling pathway [38] A Fold Change
response to insecticide [3] v

response to hormone stimulus [36] A (Old / Young)
blood coagulation [15]
inflammatory response [32]
response to wounding [55]
locomotory behavior [24]
immunoglobulin-mediated adaptive immunity [11]
humoral immune response [11] A 4‘ A A

activation of immune response [13]
regulation of immune response [20]
positive regulation of immune system process [21] A A
negative regulation of TNF production [3]
regulation of system process [25]
regulation of cholesterol storage [4] AAA

regulation of cell growth [20] A
regulation of cell size [25] A
regulation of anatomical structure size [35] h A
hormone metabolic process [12]

secretory granule organization [3]

>1.25

1.20-1.25
1.15-1.20
1.10-1.15
1.05-1.10
0.95-1.05
0.90-0.95
0.85-0.90
0.80-0.85
0.75-0.80
<0.75

EEEf0000OE NN

extracellular matrix organization [15] v
phagocytosis [7] A

protein secretion [12] AV P<0.05

cell-substrate adhesion [15] v A

muscle cell proliferation [9]

glycosaminoglycan metabolic process [8]

polysaccharide metabolic process [14] A

complement activation, classical pathway [7]

activation of acute inflammatory response [8]

protein processing [12]

neutral lipid biosynthetic process [5] Al (A

glycerolipid biosynthetic process [12]

acylglycerol metabolic process [7] | A

phospholipid metabolic process [18]
glycerol ether biosynthetic process [5] | & A

chondroitin sulfate proteoglycan metabolic process [6] | A ||
peptidyl-tyrosine phosphorylation [13]

organic ether metabolic process [8]

cardiac muscle cell proliferation [6] | A A A

cardiac muscle tissue development [8]

heart growth [6] v A

muscle organ development [21] A A

sensory organ development [20]

kidney development [13]

inner ear development [8]

skeletal system development [32] | A Al A Al (A

TNF superfamily cytokine production [7]
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Age-decreased Genes

ood (M) (18-54)

ood (23-64)
Temporal Lobe (F) (26-99)

ood (F) (17-40)
ood (M) (7-43)
Temporal Lobe (M) (20-97)
Hippocampus (F) (26-99)
P »|Hippocampus (M) (20-97)

Rect Abdominis (M) (24-83)
ood (F) (7-63)

S Airway Epith (F) (22-62)
S Airway Epith (M) (29-73)
L Airway Epith (M) (31-61)
Rect Abdominis (F) (29-81)
Parietal Lobe (F) (26-99)
Parietal Lobe (M) (20-97)
Frontal Lobe (F) (26-99)
Frontal Lobe (M) (20-97)

Trachea (M) (34-60)
Parotid Gland (19-69)

Vast Latera
Vast Latera
Vast Latera
Vast Latera

Skin (F) (18-75)
P | Vast Latera

| Skin (M) (18-60)

B
B
B
B
B

Average
40-Year
Fold Change
(Old / Young)

>1.25
1.20-1.25
1.15-1.20

presentation of peptide antigen via MHC class | [5]
antigen processing and presentation [11]

response to ATP [4]

chemotaxis [19]

immune response [62]

cellular defense response [9] A v A

response to gamma radiation [6]| |[¥

pos regulation of NK cell mediated cytotoxicity [3] A v A A
regulation of natural killer cell mediated immunity [3] L
induction of apoptosis by intracellular signals [9] AlA

> >
> >

b
>

positive regulation of cell killing [4] A

positive regulation of TGF-beta3 production [2]
positive regulation of heart rate [3]

JAK-STAT cascade [8]

regulation of mitosis [9]

neg regul transcrip RNA polyme Il promoter [23]
negative regulation of transcription [40]

pos regulation of transcription, DNA-dependent [37]
negative regulation of RNA metabolic process [32]
primary microRNA processing [3]

4|4

1.10-1.15
1.05-1.10
0.95-1.05
0.90-0.95
0.85-0.90
0.80-0.85
0.75-0.80
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neg regulation of nitrogen compound metabolism [44]
negative regulation of biosynthetic process [47]
positive regulation of transport [23]

<0.75

4|4/«
| 4
|
| 2
4

regulation of localization [55]
regulation of cellular component organization [43]
elevation of cytosolic calcium ion concentration [12]

AV P<0.05

fibroblast migration [3]

regulation of cell migration [19]

regulation of hydrolase activity [30]

focal adhesion assembly [6]

cell adhesion [63]

PML body organization [2]

intermediate filament organization [5]
intermediate filament-based process [7]
cytosolic calcium ion transport [7]

divalent metal ion transport [18]

nuclear import [17]

apical protein localization [4]
establishment of planar polarity [3] |

tissue morphogenesis [19]

hair follicle development [7]

negative regulation of erythrocyte differentiation [3]
organ development [119]

gastrulation [9] v

multicellular organismal development [181]
cell development [56] viv |v

molting cycle process [7]

hair cycle [7]

locomotion [46] v

interspecies interaction between organisms [41]
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