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Expression status of diabetes-associated genes in middle
and aged cynomolgus monkeys
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Abstract: A total of 138 middle and aged cynomolgus monkeys (Macaca fascicularis) (above 10 years) were
classified into three groups based on fasting plasma glucose (FPQG) values, specifically low FPG, normal FPG, and high
FPG group. Total cholesterol (TCHO), triglycerides (TG), high density lipoprotein cholesterol (HDL-C), and low density
lipoprotein cholesterol (LDL-C) were detected in blood by automatic biochemical analyzer. The mRNA expressions of 37
diabetes-associated genes were analyzed with Real-time PCR in monocytes isolated from monkey peripheral blood. No
significant correlation between the four serum lipid indictors HDL-C, LDL-C, TCHO, TG and FPG (P 0.05) were
found. However, the expressions of ACE, ACLY, PRKCB1, SLC2A4, SNAP23, VAPA, IGF2BP2, and IFNG were
significantly enhanced when FPG increased (P<0.05).
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Tab. 1 Statistical analysis of different FPG groups and four blood lipid biochemical indicators( X =S)
Group FPG TCHO HDL-C LDL-C TG
Group  (N=20) 2.66+0.37 2.60+0.68 1.36+0.45 0.69+0.33 0.85+0.42
Group  (N=86) 4.28+0.57 2.67+0.65 1.35+0.40 0.78+0.37 0.79+0.26
Group  (N=32) 6.36+0.58 2.55£0.65 1.23+0.39 0.78+0.30 0.84+0.33
P <0.001 P . =0.672 P . =0.906 P . =0.403 P . =0.414
P-Value P . <0.001 P . =0.861 P . =0375 P . =0487 P . =0.904
P <0.001 P . =0.222 P . =0.091 P . =0.963 P . =0.415
2 FPG 8 (X =*S5)

Tab. 2 Relative expression analysis of eight diabetes related genes significantly associated with FPG( X £S)

Relative quantity

Symbol GenBank
Y Accession No Expression level Samples Group Group Group
23 0.65+0.16 0.42+0.13 0.89+0.22
ACLY DQI147961 32 0.83+0.38 0.85+0.18 2.41+£0.16
33 1.24+0.47 2.10+0.48 3.82+0.36
88 0.93+0.38 1.37+0.79 1.86+1.27*°
20 0.83+£0.2 0.67+0.16 0.97+0.22
PRKCBI XM 001095880 31 1.194+0.26 1.42+0.33 2.16+£0.55
- 34 1.93+0.32 2.80+0.56 4.04+0.53
85 1.36x0.61 1.88+0.95 2.52+1.37%
11 0.82+0.11 1.87+0.48 0.26+0.20
SLC2A4 XM 0011073912 11 1.03£0.02 4.25+0.48 1.224+0.20
- 15 1.52+0.23 10.51+£3.01 14.16+9.90
37 1.03+0.02 5.54+4.10 8.70+10.21*°
17 0.95+0.31 0.66+0.23 1.60+0.26
SNAP23 AB172037 28 1.314+0.38 1.55+0.56 2.88+0.45
14 1.59+0.21 4.63+1.15 4.754+0.65
59 1.42+0.74 1.94+1.60 3.16+1.30*°
29 0.59+0.11 0.69+0.17 1.38+0.43
35 1.16+0.35 1.42+0.27 2.46+0.31
VAPA AB174175
25 1.57+0.36 2.57+0.36 4.12+0.29
89 1.36+0.35 1.56+0.79 2.29+1.16*°
33 0.64+0.12 0.51+0.28 0.66+0.07
31 1.04+0.25 1.72+0.38 1.78+£0.36
IFNG NM_001032905
- 20 2.47+0.49 4.87+1.99 4.75+1.61
84 1.52+0.78 1.69+1.76 2.74+2.09°
30 0.52+0.10 0.44+0.20 0.62+0.06
20 1.09+0.25 1.80+0.79 1.87+0.70
IGF2BP2 XM_001095005.2
- 31 4.01+0.32 4.77+1.79 7.86+2.78
81 2.84+1.69 2.63+3.03 3.99+3.86"
25 0.82+0.21 0.55+0.38 1.09+0.61
ACE AY348177 19 1.08+0.23 2.91+0.99 5.49+0.25
22 1.58+0.54 7.76x£1.96 17.36+3.82
66 1.42+0.43 3.66+3.43 9.61+13.38*
s X =S N SPSS17.0 One-Way ANOVA ) a
(P<0.05); b (P<0.05)

Gene relative expression was compared with the expression of gene respectively in low FPG group, data indicated as X +S. Differences between
groups were analyzed by SPSS17.0 One-Way ANOVA. Superscript letters “a” P<0.05 for relative quantity of group IlI/group III were considered
statistically significant, and “b” P<0.05 for relative quantity of group /group  were considered statistically significant between gene relative
expression quantity normal blood sugar and high blood sugar group P <0.05, “b” that high glucose group compared with the low blood glucose.
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Tab. 3 Relative expression analysis of 29 diabetes-associated genes in middle or aged cynomolgus monkeys ( X +S)

Relative quantity

Symbol GenBank
ym Accession No Expression level Samples Group Group Group
29 0.85+0.22 0.70+0.20 0.56+0.15
23 0.95+0.26 1.69+0.33 1.2440.18
G6PD XM_001095273
27 1.32+0.13 5.63+1.40 2.92+0.73
79 1.15+0.46 2.58+2.29 1.64+1.19
30 0.79+0.21 0.46+0.09 0.460.10
28 0.99+0.26 0.77+0.14 0.93+0.11
GSK3B XM_001110547
23 1.16+0.31 1.47+0.39 1.45+0.30
81 1.09+0.46 0.90+0.49 0.80+0.37
18 0.80+0.17 0.62+0.18 0.87+0.17
36 1.18+0.18 1.52+0.24 1.39+0.23
HMOX1 XM_001113241
37 2.31£0.24 3.07+0.88 2.96+0.15
91 1.37+0.76 2.05£1.09 1.78+0.82
22 0.98+0.23 0.74+0.13 1.17+0.28
32 1.01+0.25 1.53+0.35 1.95+0.32
IDE XM_001090017
17 2.45+0.33 2.99+0.57 3.83+0.71
71 1.71£0.75 1.61+0.92 2.09+1.01
29 0.89+0.23 0.43+0.17 0.4420.15
28 1.81+0.79 2.13+0.89 1.52+0.36
PYGL XM_001102253
20 4.06+1.34 5.63+1.62 9.75+3.96
77 2.77+1.54 2.30+2.19 3.66+4.76
19 0.98+0.32 0.74+0.25 0.17+0.07
20 1.03+0.25 2.61+0.88 1.92+0.68
AQP2 XM _ 001110572
17 1.52+0.12 7.65+£2.15 8.92+4.58
56 1.53+0.45 3.23+2.96 3.55+4.69
21 1.13+0.41 0.72+0.10 0.36+0.06
25 3.31+0.74 2.52+0.88 1.04+0.24
CCR2B AF013958
20 6.32+0.35 11.48+3.48 7.01£1.40
66 3.45+2.36 4.76+4.98 2.99+3.27
30 1.09+0.39 0.64+0.23 0.37+0.17
23 1.66+0.14 2.24+1.04 2.65+0.70
CEACAMI1 NM_001712
18 2.56+0.31 7.32+1.79 7.03+0.93
71 1.88+0.82 2.95+3.30 3.05+3.16
31 0.77+0.21 0.5340.11 0.59+0.12
33 1.24+0.32 1.56+0.46 2.16+0.32
CTLA4 AF344846
20 3.26+0.37 5.13+1.31 5.10£1.65
84 1.74+1.26 1.91+1.77 2.234+2.20
9 0.91+0.30 0.51+0.18 1.30+0.26
13 1.18+0.22 1.61+0.46 4.05+0.22
GCGR XM 001111894
15 5.48+0.62 7.83+2.68 7.92+0.29
37 3.2842.55 4.47+3.93 4.1842.46
18 0.89+0.21 0.69+0.18 1.01+0.16
25 1.27+0.31 1.57+0.37 2.4240.59
ICAMI NM_001047135
24 4.71+0.44 4.36+1.04 10.23£3.05
67 2.69+1.65 2.44+1.71 4.04+4.28
22 0.86+0.22 0.66+0.16 0.94+0.16
38 1.07+0.24 1.41+0.29 1.49+0.12
NSF XM_001105450
- 15 2.32+0.13 2.66+0.44 2.80+0.55

75 1.54+0.68 1.31+0.65 1.78+0.86
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Relative quantity

Symbol GenBank
ym Accession No Expression level Samples Group Group Group
33 0.91+0.24 1.14+0.31 0.91+0.23
32 1.40+0.25 2.16+0.33 2.02+0.58
RAB4A XM_001082985
24 2.27+0.15 3.66+0.62 4.17+0.74
89 1.56+0.57 2.16+1.12 2.15+1.28
28 0.99+0.34 0.76+0.19 0.70+0.10
50 1.76+0.18 1.45+0.31 1.43+0.27
SELL NM_001042763
27 1.98+0.25 2.82+0.85 2.62+0.50
105 1.27+0.47 1.75+0.95 1.4440.66
23 0.68+0.14 0.66+0.24 0.74+0.22
39 1.46+0.36 1.63+0.30 1.37+0.26
STX4 XM_001111716
39 1.83+0.39 3.76+1.20 3.53+1.13
101 1.46+0.36 2.31£1.57 2.01+1.33
32 0.79+0.05 0.63+0.21 0.72+0.21
22 0.95+0.07 1.60+0.20 1.57+0.28
STXBP2 XM_001097163
22 1.97+0.14 3.25+0.88 3.25+1.11
76 1.40+0.46 1.60+1.22 1.67+1.11
21 0.71£0.13 0.65+0.20 0.72+0.21
20 1.05+0.28 1.34+0.24 1.48+0.37
TNFRSF1A XM_001118232
21 1.9840.35 4.35£1.72 4.31+1.81
62 1.45+0.88 2.21£1.94 2.00+1.83
38 0.77+0.10 0.70+0.18 0.82+0.22
36 1.63+0.43 1.47+0.32 1.43+0.30
VAMP3 XM_001095950
20 3.69+0.84 3.26+0.79 2.79+0.71
94 1.93+1.36 1.35+0.93 1.75+0.90
22 0.75+0.24 0.73+0.39 0.78+0.50
19 1.3540.51 2.34+0.84 3.35+1.52
AGT XM_001107315
21 4.80+1.82 6.90+1.74 10.01+£2.53
62 3.07+£2.22 3.23+2.92 4.54+4.42
25 1.04+0.35 0.63+0.29 0.48+0.29
16 2.67+0.56 1.44+0.23 1.55+0.30
INS J00336
24 3.80+0.00 4.17+£1.71 5.28+1.02
65 2.34+1.28 2.29+1.99 2.1242.10
35 0.58+0.14 0.36+0.11 0.52+0.17
43 0.98+0.13 0.87+0.15 1.28+0.22
TNF NM_001047149.1
15 1.32+0.26 2.23+0.42 2.57+0.41
93 0.98+0.33 0.78+0.59 1.39+0.83
11 0.93+0.28 1.52+0.10 1.58+0.24
12 1.15+0.35 6.11£2.18 2.1240.21
IGFBP5 XM_001087426
11 2.13£0.12 22.85+7.59 5.17+1.09
34 1.95+1.35 10.53+10.39 3.11+2.49
22 0.60+0.19 0.47+0.24 0.23+0.13
19 1.13£0.17 1.90+0.51 1.18+0.52
PIK3C2B AB172565
18 3.45+0.34 4.65+0.43 7.25+2.74
59 2.09+1.09 1.51+1.68 3.08+3.72
28 0.76+0.15 0.71+0.14 0.67+0.15
35 0.99+0.23 1.91£0.54 1.38+0.26
PIK3R1 XM_001088964
23 3.28+0.23 4.27+1.29 3.55+1.04
86 2.31£1.29 1.90+1.36 2.15+1.60




Relative quantity

Symbol GenBank
ym Accession No Expression level Samples Group Group Group
28 0.94+0.24 0.94+0.14 1.02+0.21
28 2.054+0.20 1.48+0.21 1.82+0.22
IxBa XM_001087248
26 3.94+0.75 2.394+0.47 2.54+0.18
82 2.02+1.26 1.59+0.71 1.62+0.51
22 0.90+0.28 1.2540.35 0.47+0.22
20 1.60+£0.31 3.67£1.22 3.52+1.31
NEURODI1 XM 001101024
22 2.98+0.33 12.5945.80 15.54+4.17
64 2.78£1.33 5.29+6.00 6.19+£7.05
25 1.17+0.15 1.46+0.37 0.69+0.39
15 2.15+0.23 3.13+£0.99 4.68+1.85
PPARGCI1 XM 001105289
N=25 5.86+0.48 12.11£5.18 10.79+3.76
N=65 2.76+1.64 6.28+6.08 6.97+8.56
N=42 0.640.18 0.54£0.22 0.45+0.18
N=28 1.66+0.22 2.06+0.61 1.54+0.84
CDKN2B XM_001107391.2
N=19 2.99+0.35 7.86+3.93 4.67+1.32
N=89 2.31+1.39 2.60+3.45 1.71+1.86
N=23 0.57+£0.16 0.64+0.18 0.56+0.08
N=12 1.2140.11 1.734£0.69 0.99+0.17
FTO XM_001092038.2
N=13 2.85+0.21 4.38+0.62 3.54+1.17
N=48 2.27+1.14 1.64£1.56 1.62+1.54
37 ( ; )
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