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Abstract: A cataract prediction model was established and evaluated by screening differential genes based
on the Gene Expression Omnibus (GEO) database. Firstly, the microarray data related to cataract were scree—
ned from GEO by bioinformatics method and analyzed by GEO2R and Network Analyst software to obtain the
most significant differentially expressed genes. Then, based on the cataract screening cohort of the Health
Management Center of our hospital, a cataract risk prediction model was constructed and the nomogram was
drawn by using Cox proportional hazards regression. The degrees of differentiation and calibration, predictive
ability and benefit of the model were evaluated through C-index, calibration curve, the receiver operating
characteristic (ROC) curve and decision curve analysis (DCA). In GSES5645, GSE193629 and GSE161701 da-

tasets, protamine 1 (PRM1) is a high expression gene, and serotonin 2C receptor (HTR2C) a low expression
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gene. There were statistically significant differences (P<0.05) between the cataract and non—cataract groups in
the age, body mass, systolic blood pressure, contrast sensitivity (CS), objective scatter index (OSI), modulation
transfer function (MTF) cut off, Strehl ratio (SR), dynamic vision, PRM1, HTR2C and CX46. Five variables
including age, OSI, MTF cut off, PRM1 and HTR2C were finally included in the prediction model (P<0.05).
The final prediction model was log[h(t)/hy(t)]=2.689 2+0.012xage+1.320x0SI-0.041 xMTF cut off+0.029x
PRM1-6.549xHTR2C. The C—index of the model was 0.875, confidence interval (CI) was 0.862~0.886, and
the predicted probability was close to the actual probability. The area under the curve (AUC) was 0.904 (95%
CI: 0.884~0.923), and the sensitivity and specificity were 82.4% and 92.3%, respectively. The average AUC
by the ten—fold crossover method was 0.911. The DCA diagram showed that, when the high risk threshold of
the model was 0.25~0.75, the net return rate would be greater than 0. The cataract clinical prediction model
established in this study proved to have good differentiation, calibration, prediction ability, internal effective—
ness and clinical benefit, and would possess high clinical application value.
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Fig.1 The two most differentially expressed genes in the
GSES5645 dataset
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Table 1 Description of the baseline characteristics of the cohort

General information Cataract group (n=564) Non-cataract group (n=2 128) th* P value
Age (xs, year) 65.67+7.72 58.31+7.68 15.237 <0.01
Male [n (%)] 298 (52.84) 1 129 (53.05) 0.337 0.516
Height (vxs, cm) 162.83+7.95 162.92+8.01 0.752 0.483
Weight (x5, kg) 69.84+11.02 66.83+10.93 5.317 <0.01
BMI (x:s) 25.91+3.12 25.82+3.10 1.948 0.183
Smoke [n (%)] 84 (14.89) 320 (15.04) 0.257 0.612
Alcohol [n (%)] 129 (22.87) 489 (22.98) 0.316 0.527
Hypertension [n (%)] 226 (40.07) 867 (40.74) 0.284 0.594
Systolic blood pressure (x+s, mmHg) 139.68+21.52 134.23+19.82 7.321 <0.01
Diastolic blood pressure (x+s, mmHg) 81.56+12.89 81.53+12.72 0.972 0.316
Hyperlipidemia [n (%)] 217 (38.48) 822 (38.63) 0.049 0.976
Diabetes [n (%)] 63 (11.17) 236 (11.09) 2.341 0.127
Fasting blood glucose (x+s, mmol/L) 5.96+1.67 5.89+1.69 1.627 0.135
ALT (x#s, U/L) 25.92+3.58 26.37+3.64 -1.867 0.154
Cr (vxs, pwmol/L) 57.81+8.52 58.93+8.45 1.613 0.139
CS (xzs) 1.32+0.12 1.63+0.15 -5.167 <0.01
OST (xs) 1.78+0.16 0.65+0.12 9.348 <0.01
MTF cut off (xs, c/d) 24.62+3.18 37.89+3.36 -10.562 <0.01
SR (wzs) 0.13+0.03 0.18+0.04 -7.264 <0.01
Dynamic vision (x:s) 0.24+0.04 0.53+0.06 -13.561 <0.01

x2 AHEHASIEARNELSE PRM1.HTR2C 1 CX46 HIR1%KKE L

Table 2 Comparison of PRM1, HTR2C and CX46 expression levels between cataract and non—cataract groups

(wts)

Group n PRM1 HTR2C CX46
Non—cataract group 2128 1.00+0.17 1.00+0.14 1.00£0.16
Cataract group 564 1.69+0.21 0.76+0.11 0.85+0.12
t 22.934 -12.057 -20.773
P <0.001 <0.001 <0.001
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Fig.2 Comparison of PRM1, HTR2C and CX46 expres—
sion levels between cataract and non—cataract groups
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Table 3 Results of multivariate Cox regression analysis

Variable B HR  Confidence interval P value
Age 0.012 1.012 1.001~1.022 0.033
0SI 1.320 3.742 2.465~5.680 <0.01
MTF cut off -0.041 0.960 0.936~0.984 0.012
PRM1 0.029 1.030 1.003~1.059 0.039
HTR2C -6.549 0.097 0.016~0.149 <0.01
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Fig.6 DCA diagram for evaluating clinical benefit of
the model
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