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1 ANN

Table 1 Predictions of ANN discriminant model for prediction samples sets

Sam ple Genotype T arget output Actual output Genotype prediction
1 1612 1000 0. 9980 0.0017 0. 0057 0. 0008 16- 12
2 16-12 1000 0. 9948 0. 0005 0.0019 0. 0052 16- 12
3 16-12 1000 0.9291 0. 0370 0. 0042 0. 0006 16- 12
4 16-12 1000 0. 9982 0. 0002 0. 0043 0. 0044 16- 12
5 1612 1000 0. 9969 0. 0003 0. 0023 0. 0043 16- 12
6 16-12 1000 0. 9998 0.0017 0. 0054 0. 0003 16- 12
7 16-12 1000 0.9745 0. 0004 0. 0027 0.0157 16- 12
8 16-12 1000 0.9749 0. 0000 0. 0044 0.0124 16- 12
9 16-12 1000 0. 9987 0. 0069 0. 0050 0. 0003 16- 12
10 16-12 1000 0. 9985 0. 0055 0.0216 0. 0001 16- 12
11 111 0100 0. 0006 0.8177 0.2318 0. 0001 1+11
12 1E11 0100 0. 0001 0. 9409 0. 0448 0. 0004 1+ 11
13 1H11 0100 0. 0003 0. 9970 0. 0007 0. 0009 1+ 11
14 1H11 0100 0. 0000 0.9922 0.0014 0.0017 1+11
15 1+11 0100 0. 0005 0. 9926 0. 0001 0. 0076 1+11
16 1E11 0100 0. 0024 0. 9807 0. 0003 0. 0026 1+11
17 1H11 0100 0.0011 0.9911 0.0174 0. 0001 1+ 11
19 1H11 0100 0. 0036 0. 8653 0. 0593 0. 0001 1+11

20 1H11 0100 0. 0000 0.9754 0. 0032 0.0011 1+11
21 16-11 0010 0. 0000 0. 0500 0. 8623 0. 0007 16-11
22 16-11 0010 0. 0000 0. 0865 0. 9943 0.0014 16- 11
23 16-11 0010 0. 0001 0.0188 0. 9629 0. 0001 16- 11
24 16-11 0010 0. 0001 0. 1735 0.9422 0. 0000 16- 11
25 16-11 0010 0. 0000 0. 1903 0.9452 0. 0021 16- 11
26 16-11 0010 0. 0000 0.0377 0.9919 0. 0001 16- 11
27 16-11 0010 0. 0000 0. 0851 0. 9440 0.0114 1611
28 16-11 0010 0. 0000 0. 0275 0.9930 0. 0001 16- 11
29 16-11 0010 0. 0000 0. 0227 0.9735 0. 0017 16- 11
30 16-13 0001 0. 0002 0. 0000 0. 0050 0. 9604 16-13
31 1613 0001 0. 0000 0. 0307 0.0015 0. 8696 1613
32 1613 0001 0. 0070 0. 0000 0. 0061 0.9876 1613
33 16-13 0001 0. 0659 0. 0000 0. 0091 0. 9909 16-13
34 16-13 0001 0.0133 0. 0000 0. 0045 0.9307 16-13
35 1613 0001 0. 0000 0. 0000 0.0110 1. 0000 1613
36 1613 0001 0. 0000 0. 0000 0. 0045 0. 9985 1613
37 1613 0001 0. 0000 0. 0000 0. 0050 0.9893 1613
38 16-13 0001 0. 0003 0. 0000 0. 0060 0.9766 16-13
39 16-13 0001 0. 0006 0. 0000 0. 0064 0.9878 16- 13
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Genotyping of Short Tandem Repeat Based on Ultraviolet Spectroscopy
Combined with Artificial Neural Network

WANG Xue Jiao, MOU Hong-Yuan, LU Hui, DOU Xing-Ru, QIU Ting, XIE Hong Ping”
( College of Pharmaceutical Sciences, Soochow University, Suzhou 215123)

Abstract Taking genotypes 16-11, 111, 10-12 and 10-13 of short tandem repeat ( STR) locus
D16S539 commonly used in forensic medicine as study objects, an ANN genotyping method was
developed based on ultraviolet spectra of the measured samples and another ANN was used to extract
the variables of rich information. Under the optimal conditions, each of the genotypes was am plified.
The ultraviolet spectra of the samples that were produced by polymerase chain reaction, which was
measured at length range of 200— 310 nm, were pretreated and optimized by coupled ANN-ANN. The
results showed that the best network structures of the rich information extraction ANN and the dis-
criminant model built ANN were 39F50-391 and 56-6-4, respectively. The root mean square error for
the training and the prediction samples sets was obtained to be 0.0279 and 0. 0418. It was indicated
that the models had a good ability of the robustness and big discriminating power for the prediction
samples (the accuracy was 100%) . The detection of STR genotypes by UVS was rapid, simple and
low-cost.
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