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Application of the Number of Shared Allele in Avuncular Relationship Identification
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Abstract; [ Objective] To investigate the application of canonical discriminant function based on the number of shared allele in
avuncular relationship identification. [ Methods] A total of 119 pairs of avuncular group and 119 pairs of unrelated individuals were
genotyped in 15 STR loci. The number of shared allele and avuncular index were calculated, and statistical calculation was carried
out.  [Results] The distribution of A in avuncular relationship pair group and unrelated individual pair group were in accord with
normal distribution. Canonical discriminant function based on the A was ¥ = 0.4374 -5.268, and the average correct percentage was
80.7%. Canonical discriminant function based on the g Al was ¥ = 1.021 lg AI + 0.051, and the average correct percentage was
82.8%. There was no statistically significant difference between the Canonical discriminant function and ITO method (P > 0.05).
[ Conclusion ] The power of Canonical discriminant function is similar with that of ITO method. Canonical discriminant function can be
used in avuncular relationship identification.

Key words: forensic genetics; avuncular relationship; alleles; discriminant analysis; ITO method

[J SUN Yat-sen Univ(Med Sci),2012,33(6):852-855]

TE—SER R st gk FZ HHEE A g AT 119 XFHUE K& 119 X JE MR 15
FAEZRI TEXRUE S R T S fERUE A STR 56 H A& 1) 43 R4 5L DA AT 45 o7 Jik PR 3K
KR EH | Y-STR RESR L ﬁlﬁlﬁﬂnuJBT Bt (A) SRR BT T S5 BT 56 2 11 HL ) 5]
INEGE . K g fafk STR 3 M 3 e H i 2 PRAL, BRARIE QT
BRI R MG . Bk SRR 20 XFRUE K 20
RFTCHAR 29 A Yo 1k STR DR 43 80 45 1 M#ts7*

FH 1TO 03] %ﬂ%ﬂﬂ@a&%olm B —Fh e gy
BBUE I R 5 ARZ D7 A B AR o 1.1 ¥ K
IR P BRI R R A FE UUR ) AR 119 X 2 EBUE AT 119 X T6 AR BE A 15k

KRB 2012-05-21
ERTE : [H5K A AR HE4 (30471933)
EHE B MR, 1, E—mail : mwfandmw@sina.com ; * W5 VE# . il 838, #4042, 01 /E S0, E-mail ; luhl @mail.sysu.edu.cn



55 6 RO, A RIS IAT SO S O BUE 5 R 853

Ao ek EEE PO H R B RRRM
AR, TR Ny 238 0 E S K R AYAMA
P RENLAL A
1.2 STRERZ45H

Chelex—100 JEFEHUFEAS DNA, 4% Promega 23
7] PowerPlex™ 16 & & i 7 & Ui B B § 14
D3S1358 \THO1 . D21S11 ,D18S51 , Pentak ,vWA |
D8S1179 .TPOX .FGA .D5S818 .D13S317 ,D7S820 .
D16S539 .CSF1PO #1 PentaD 3£ 15 4~ % 4L {4 1k
STR JE[H & , ¢ # 7= 3 i ABI 3100 DNA il A%
HLIK , >R H GeneMapper v3.2 #k {447 STR 437
1.3 FitEBEEMERE

Vawilkie 3 N WO N i D i = R 52
X HEE XA A 15 A STR 3 PR e 3 A %5 07 3k PR 4K
(4),
1.4 ITO ZIHEREXRIEH

R AR SCHK [ 5] F0 0 1) 5 ik DRI Jg 25 57 i PRI At %
PekE, LLITO B:i155 2 2HRE A (9 RUE 6 R 48 5L
(avuncular index, AI), {8 H 1g AT{H,
1.5 SitZ4bE

R A8 79 £ JC XA 22 ] 1) He A 25407 35 PR B 2
lg AL{H, ST AUR—TC AR SRS ) pRES i
WPEGE T SR R O PR IR ¢ K
ROC R4 il % F SPSS 17.0 4 5 4F 5 i £k
1A 2R Graphpad Prism 5.0 #5441,

2 % X

2.1 HEBEEMERHAEMBABERNS

2 A XA ARG S 7 SE PR B G T T 25 R Lk
1, 119 XTI RARIEA S0 BB 4 ~ 16 1,
X R 10 A5 119 WFUfaE A S50 L ECR 9 ~
20 A, 2k 14 4 G S BB 2 AR
H AT A R IS (B 1)

SR FH ¢ 6 98 X JG &S A RN AUAE X B A 45
DL PBGIEAT A, 455 B -3 3 SR L
BAEWANFER A 2R A G FE (] e |
=13.27,P<0.001),

22 ITOERITESER

119 XHEUE 15 4~ STR LR LAY AT Fe KAE R
3.12 x 10*, F/IME N 3.84 x 102,119 X T XMk
() AT B KAB Jg 44.30, f/ME N 6.13 x 10+,2 4
AMRIBUE R RAGE A WA 2, g AL ARy

F1 2HAHEAEFENERBSH
Table 1 The distribution of shared allele numbers

[(n(%)]
Pair group(n = 119)

in each group

No. of shared allele  Unrelated individual Avuncular
4 1(0.84) 0(0.00)
5 2(1.68) 0(0.00)
6 1(0.84) 0(0.00)
7 7(5.88) 0(0.00)
8 20(16.81) 0(0.00)
9 22(18.49) 1(0.84)
10 17(14.29) 8(6.72)
11 18(15.13) 10(8.40)
12 12(10.08) 8(6.72)
13 9(7.56) 23(19.33)
14 8(6.72) 24(20.17)
15 1(0.84) 16(13.45)
16 1(0.84) 9(7.56)
17 0(0.00) 11(9.24)
18 0(0.00) 6(5.04)
19 0(0.00) 2(1.68)
20 0(0.00) 1(0.84)
Xts 10.08 + 2.26 14.01 = 2.31
Total 1199 1667
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Fig.1 The frequency distribution and fitting normal
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distribution of A in each group
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Table 2 The distribution of Al in avuncular relationship

pair group and unrelated individual pair group (cases)

Pair group(n = 119)

Al Avuncular relationship Unrelated individual
1999 ~ 3 0
19 ~ < 1999 35 1
1~<19 55 18
0.053 ~<1 25 53
< 0.053 1 47

B unrelated individoal group
R? =0.9239

I avuncular relationship group

Al

Frequeney distribution / %
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Fig.2 The frequency distribution and fitting normal
distribution of Ig Al in each group
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Table 3 The discriminant function based on the factors

Correct percentage

Factor Discriminant function , Avunculars
Unrelated individuals Average

relationship
A ¥=0.437A-5.268 84.0% 77.3% 80.7%
lg AT ¥=1.021 Ig AT+0.051 84.0% 81.5% 82.8%
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Table 4 The area under the ROC curve of two factors

Asymptotic 99% Cl1
Factor AUC SE P

Lower bound Up bound
A 0.884 0.021 0.000 0.830 0.937
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Fig.3 The ROC curve of two factors
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