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Correlation between cardiovascular risk factors and the expression
of cardiovascular disease related genes in cynomolgus monkeys
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Abstract: The correlation between cardiovascular risk factors and cardiovascular disease related genes plays an
important role in early-warning risk and early diagnosis. Thirty middle-aged male crab-eating macaques were fed a
moderately atherogenic diet (0.053 mg cholesterol/kJ and 40% of calories as saturated fat) for twelve months. According
to cardiovascular risk factors, we selected low-risk and high-risk crab-eating macaques, then analyzed the expression of
113 cardiovascular related genes by real-time PCR. A total of 65 genes were detected in peripheral blood leukocytes by
real-time PCR. Sixteen up-regulated genes and nineteen down-regulated genes were detected in low-risk and high-risk
crab-eating macaques compared to normal crab-eating macaques (P<0.05), in addition to fifteen genes that showed
unique expression patterns (P<0.05). We also detected 42 genes in human peripheral blood leukocytes. The expression
patterns of 22 genes were consistent between human and crab-eating macaques. These results narrowed the scope of
genes for further research.
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Tab.1 Comparison results of cardiovascular risk factors between normal, low-risk and high-risk crab-eating macaques
P-value!
Risk factor Nomzslzgc)mtrm Lc()r\?,:g;k HI(?]Z;I)SK Norn/1aI/LOW Norn"llaI/High Low//High
TC (mmol/L) 2.33+0.11 6.62+1.96 14.53+3.29 0.029 0.000 0.000
LDL-C (mmol/L) 0.65+0.13 5.17£3.02 13.77+4.38 0.036 0.000 0.000
TG (mmol/L) 0.60+0.13 0.52+0.24 1.58+0.92 0.727 0.019 0.006
GLU (mmol/L) 3.49+0.64 3.84+0.24 5.33+0.58 0.367 0.000 0.001
HDL-C (mmol/L) 1.22+0.25 1.96+0.25 1.66+0.54 0.007 0.074 0.197
BMI (kgcm) 48.23+13.49 46.3345.32 50.53+4.65 0.079 0.738 0.524
Age 11.00+1.60 12.83+2.44 14.29+2.61 0.344 0.090 0.413
'P-values SPSS 17.0 P ,P<0.05 P<0.01;

p-values: P-value were calculated by SPSS 17.0, Two-sided P<0.05 were considered statistically significant, P<0.01 were considered highly significant.
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Tab. 2 Relative expression quantity of cardiovascular disease-related genes between normal,
low-risk and high-risk crab-eating macaques
GenBank Relative expression quantity P-value
Gene Macaque GenBank / / /
High-risk Low-risk Low/Normal High/Normal Low/High
GAPDH NC_007865.1 1.05+0.32 1.20+0.22 0.267 0.328 0.831
RPL13A XP_002805463 1.07+0.15 0.96+0.18 0.264 0.210 0.912
AMH XR_013651.1 1.42+0.37 2.88+1.02 0.886 0.207 0.134
APOA1 M83242.1 9.56+1.18 7.08+1.85 0.001 0.003 0.116
APOAS5 XM_001090079.1 15.16+3.25 11.27+1.64 0.000 0.001 0.065
APOB X15737.1 73.93+12.68 67.47+11.06 0.000 0.000 0.509
APOC1 AK240617.1 0.12+0.05 2.60+1.30 0.401 0.165 0.064
APOD AB072021.1 0.005+0.003 0.09+0.083 0.000 0.000 0.409
APOE AK240631.1 0.19+0.11 2.14+0.34 0.021 0.004 0.000
APOF XM_001115088.1 52.54+9.04 40.95+6.25 0.000 0.000 0.091
CCL2 AF276081.1 0.06+0.02 0.16+0.07 0.009 0.013 0.746
CD40 XM_001104255.1 9.63+2.24 6.50+1.11 0.000 0.004 0.020
CD40LG NM_001032839.1 0.10+0.03 0.14+0.06 0.002 0.002 0.843
DBP AB174556.1 0.08+0.01 0.12+0.02 0.000 0.000 0.699
EDN1 XM_001089874.1 0.04+0.02 0.07+0.01 0.000 0.000 0.744
FAS AB031420.1 0.19+0.10 0.33+0.12 0.003 0.006 0.491
FASLG AB035138.1 0.07+0.06 0.27+0.02 0.000 0.000 0.036
FGG XM_001090458.1 65.19+7.83 75.50£17.65 0.001 0.000 0.359
GLG1 XR_013529.1 12.32+0.22 12.10+1.60 0.000 0.000 0.811
GRN AB171687.1 2.25+0.92 4.94+1.42 0.284 0.009 0.032
1L18 NM_001032834.1 0.07+0.01 0.31+0.16 0.001 0.003 0.176
IL1B AY172103.1 0.03+0.02 0.11+0.09 0.000 0.000 0.319
ILIRN AY182232.1 0.65+0.16 0.79+0.26 0.008 0.081 0.182
IL6ST AB000554.1 2.90+0.11 3.36+0.48 0.001 0.000 0.180
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GenBank Relative expression quantity P-value
Gene Macaque GenBank / / /
High-risk Low-risk Low/Normal High/Normal Low/High

L8 NM_001032965.1 0.13+0.02 0.38+0.18 0.003 0.012 0.277
ITGAL XM_001094788.1 0.03+0.02 0.27+0.04 0.014 0.047 0.522
ITGA2 XM_001095246.1 0.31+0.09 1.78+1.25 0.428 0.349 0.099
ITGA2B XM_001114526.1 0.54+0.20 0.99+0.34 0.113 0.848 0.126
ITGA4 XM_001100929.1 0.14+0.07 0.88+0.62 0.109 0.586 0.184
ITGAS XM_001110116.1 21.00+4.66 18.39+8.03 0.006 0.012 0.611
ITGA6 XM_001086200.1 0.05+0.03 0.06+0.02 0.003 0.003 0.940
ITGAL XM_001100800.1 0.79+0.25 1.36+0.73 0.518 0.955 0.458
ITGAM XR_013069.1 1.32+0.65 0.96+0.48 0.316 0.485 0.090
ITGAV XM_001104012.1 0.11+0.06 0.51+0.30 0.008 0.065 0.134
ITGAX XM_001116046.1 0.39+0.08 0.30£0.13 0.001 0.001 0.432
ITGB1 XR_013851.1 1.07+0.07 0.89+0.15 0.647 0.441 0.190
ITGB2 XR_012415.1 1.26+0.78 2.36+0.96 0.752 0.140 0.190
ITGB7 XM_001087864.1 1.07+0.46 1.24+0.69 0.975 0.784 0.743
LTA NM_001047148.1 8.83+3.16 5.80+1.75 0.006 0.046 0.142
LTB NM_001047150.1 1.02+0.23 1.71+0.72 0.972 0.215 0.192
MTHFR XM_001105017.1 0.33+0.17 1.71+0.80 0.195 0.205 0.022
OLR1 XM_001115025.1 0.22+0.08 1.28+0.54 0.097 0.802 0.054
PECAM1 XM_001116542.1 0.12+0.07 0.14+0.08 0.000 0.000 0.959
PLA2G7 XM_001103358.1 1.08+0.38 1.58+0.99 0.915 0.132 0.129
PLAT XM_001095260.1 0.08+0.03 0.59+0.27 0.016 0.155 0.139
PLAUR AF302073.1 0.34+0.11 0.67+0.16 0.008 0.093 0.124
PLTP XR_013264.1 8.60+2.16 4.77+1.08 0.001 0.029 0.018
PON2 XM_001094896.1 0.13+0.07 0.21+0.11 0.000 0.000 0.592
SELP XM_001094728.1 0.86+0.35 0.89+0.42 0.369 0.394 0.956
SELPG XM_001103327.1 8.60+0.47 6.35+0.69 0.000 0.000 0.033
SERPINE1 XM_001107586.1 0.22+0.13 0.73+0.29 0.012 0.081 0.201
THBD XM_001095416.1 8.91+1.24 9.03+1.28 0.001 0.000 0.922
TIMP1 NM_001032939.1 0.23+0.09 0.33£0.15 0.005 0.009 0.645
TNFRSF1B XM_001105753.1 0.41+0.19 1.06+0.61 0.191 0.900 0.131
TNNC1 XM_001085656.1 0.64+0.12 0.41+0.14 0.106 0.024 0.336
SAAL XM_001086137.1 626.33+64.41 499.48+127.54 0.000 0.000 0.145
ACE AY348177.1 2.43+0.45 1.71+0.31 0.050 0.363 0.193
CCR2B NM_001032806.1 25.3943.33 26.93+3.23 0.000 0.000 0.643
ICAM1 NM_001047135.1 0.00 2.70+0.40 0.000 0.003 0.000
IFNG D89985.1 0.78+0.12 0.04+0.02 0.224 0.002 0.011
1L10 NM_001044727.1 1.36+0.20 0.28+0.17 0.325 0.029 0.013
IL6 AB173894.1 0.00 0.02+0.01 0.000 0.003 0.000
NFKB1 XM_001108898.1 0.19+0.18 0.48+0.19 0.006 0.056 0.059
PPARG AF033343.1 3.26+1.08 0.71+0.28 0.014 0.840 0.009
SELL NM_001042763.1 0.00 0.93£0.23 0.000 0.328 0.000
TNF NM_001047149.1 1.45+0.15 0.13+0.02 0.027 0.001 0.000
TNFRSF1A XM_001118232.1 2.85+0.36 2.13+0.06 0.024 0.157 0.217

RQ:

(Relative expression quantity)
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