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Observation and Analysis of Mutation of 24 Short Tandem Repeat Loci
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Abstract: [Objective] To analyze the phenomena and characteristics of the mutations in 24 short tandem repeat (STR) loci.
[Methods] A total of 5 084 parentage confirmed cases were analyzed. The mutation events were screened. The sources of mutant
alleles were ascertained. The mutation rates of STR loci were calculated. The rule and feature of mutation were analyzed. [Results]
A total of 172 mutation events were observed in 24 STR loci. The mutation rate was between 0-0.492%. The number of mutation
loci was between 1 and 3 for 1 case. The mutation model was accordant with stepwise mutation model. The maximum mutation step
was four. In addition, the ratio of paternal versus maternal mutation was 3.55:1. [Conclusion] STR mutation events were common
in paternity testing. The information of mutated STR loci should be considered and included when calculating PI value.
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TPOXHI FGA 45 15 /i~ STR J&[K ) K6 -5 7€ 2%
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IR B ) 1 B 3 A AR R A e R 1 32 I
PRI R B BUNT 3, HAT4 P> 10 000, 7R
AT SRAOC FR | 3 st A AR 22 R AR Ay
TR GEARFE R A 5 A PR R i 4 A DL Bt
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A st AL A SE R AR I Lee 62 1Y )7 15T
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(40 p), A BLIHE ; RIS A0 R R IR 28 A )%
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L HE R R R AR TN #7 2D B R, S5 AR L
WA R APEANET ), AR T N B8 R R T
AR S5 5 R
1.4 STR EEEMNRTRREXEZMSHT

FR A B 1B A5 Hh A I 32 PR JAE (1) 28 A8
A F Microsoft Office Excel 1 SPSS 13.0 %X 14
Crosstabs HEAT45 G 1400, FEo0HT 55848 R A
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TE PowerPlex™ 16 1A & v, 22 5] 150 %
ARG (157 S SE R G AR A ) | o7 BE R
RAFJAEZN 0.205 9%, Ho 5 MFRAF B 2
A~ STR HE PR B AR 8,1 DR ZPH B3 A
STR BE R A 5 AR A5

£ STRTyper™ 10 AR, KA 15 ~Z 4
BAFAE | DTG BE AR STR SER A, =Bk
RIA 4, S F RN 9 0], B FHOENAT 2
1), S R RS RAR K %08 0.2351%
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24 A~ STR BEPH B RAS ZRIE AL UL 1, A0l
PowerPlex™ 16 {4 £ H1 , CSF1PO & [ J8E (1Y 28 48 K
5, 0.239% T TPOX 3 PRI A 1) 98 725 FR A 1K
9 0.011%; T STRtyper™ 10 {& & 1, D6S1043 14
RAFRI B M 0.492% ,D22-GATA198BO5 1 A W
RENGAF A A FEH R W AR RAFAEGE v 2%
5+ (Fisher BUIMEREE . x> = 131.03, P < 0.001),
23 RTFRIFERSH

172 RABFES T, LRRAEHA 117 4>
(68.02%) , 1 Z B4 33 1 (19.19%) , Higqx 22
ANH KRBT, LR RAS B R AR = 3.55:1,
PR AR SR M)A AE 1 RG24 B (2 K
P < 0.001), /R RARHAAFAENEN 2557
24 RTLLHEHSW

ST RAR G EE N PR OR (W 2) , —
WRASH 160 4], 5 5225 93.02% , iRy
OA) KR .2 = 566.51, P < 0.001, Bl gs x4
PSR A B TE B G F R
2.5 REXRBIM PLESITHHT

M A Brenner ¥ it 5 PLAE A, {05
PowerPlex™ 16 & % i STR L [H Jds |, PI {8 A4 {5 [l
J£0.002 ~ 1.07 x 10", i 3EALFE E (combined
paternity index) CPI < 10000 [ 49 i, /5 32.67% ,
Hr Pl < 10 947 4 1],10 < CPI < 100 Y 547
415, MHEHNTHA STRTyper ™ 10 1A £ %) [ Ji
J& , PUESIAE] 10 000, PRI AGE SRR R
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Table 1 Mutation rate of 24 STR loci 2k R PowerPlex™ 16 A& 11 15 4~ STR g
Serial No. of the Mutation rate (mutation @ EI/‘J % @; % Tﬂz 0.011% ~ 0.239% Z I\E_'J y ﬁﬁ
umber Locus utation case event/ No. of meioses) S'I'Rtyper“1 10 'fZIK/% ':F‘ 9 /I\ STR FE A JHE 1) %9%
(%) AT 0 ~ 0.492% i, @ﬁﬁi%ﬁﬁiﬁ%ﬁ
1 D3S1358 6 0.068(6/877 4) TEIZAR AR T 0,197, PR ISR Fi i 2 STR {4
2 THO1 2 0.023(2/877 4) Zi HET ;J—S*X&KEHTJL{JI_ s %/QE/JIEJ
3 D21S11 9 0.103(9/877 4 N
4 D18S51 19 0.217E19/8774)f) 32 REARAL . X .
5 Penta E 15 0.171(15/877 4) SLIES S E et %{zg%ﬁ?ﬁﬁﬁﬁ
6 D5S818 g 0.091(8/877 4) 5% 7% 15 3 (stepwise mutation moldel, SMM) [ % A=
7 D138317 10 0.114(10/877 4) RASHY, B4t KL% STR FEH 1) 2R A% J2: 58 4K
8 D75820 6 0.068(6/877 4) SR INSOR >, EEOE AN ALY
9 D165539 9 0.103(9/877 4) Vo, T ANER AN TR A B kA D L SRR (Y
10 CSFIPO 21 0.239(21/877 4) SRR 22 HL R e RS )N gﬁge/g%j_ﬁ
1 Penta D 6 0.068(6/877 4) B RAIE N, AR B8 AT 68 20 5 AR
12 VWA 15 0.171(15/877 4) K, 255875 (one step mutation) A 160 1], (5 %L
13 D8S1179 12 0.137(12/877 4) ) 03,0006 . 545 1 I 5 e 5 i
PR y siany  E ARG S KT
6 D18S1364 . 0.123(1/813) JAE | M0 EE A A s B B S R E HG
17 D125391 2 0.246(2/813) i B LR DL 5 22 500
18 D135325 2 0.246(2/813) 33 RTHMMIER
19 D6S1043 4 0.492(4/813) AU SE Wk B A R FRE R RIS L
20 D2S1772 3 0.369(3/813) 54 3.55:1, B B W52 5%, iX 5 Brinkmann .
21 D1152368 ! 0.123(1/813) ZERKIH M s B DO B 1 245 AT &
22 D22-GATAI98B0S - - Jit DR 55 MRS B A 02 A0 a3 SRS T i A
2 bisim : 0.125(1/813) S0 D 5 B 4 VB He A T 40 R T
24 D783048 1 0.123(1/813)

—. not found mutation allele
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Table 2 Analysis of mutated steps of mutated alleles
Mutation step Mutation event Ratio

One-step mutation 160 0.930
Two-step mutation 0.023
Three-step mutation 7 0.041
Four-step mutation 1 0.006
Total 172 1
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H 5858 A8 BE PR R S AR B (P 1 5 1%
A2, B —> %2 (0.002 5 0.003) 114 PI
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JAE 5 AR AR LA Y AR ACHEBR 8 (PE)VE N PIAE S
AT T v WSS i T RHA R R (50
B ALK AR RAFER ZR 1Y Ayres ¥ Fimmers
¥ Brenner 4551 H i Fimmers 3£ 1 Brenner
5350 AABBE O HERE  (H T Fimmers 75115
Jir 5 B9 A5 A A P 98 48 %2 (the specific mutation
frequency ) H Al 14 A< DL 58 B i, xfE DLW H T 58 BR
T AR RIS YEHE T Brenner 53158 PIH.,

MGEAR ) PLAESE el B Y, B4R
PowerPlex™ 16 A 28 75 3 A4 5 F 2 iy A0OR ] 5
A9 7 {H M\ Brenner 353138 CPI {E A4 45 S m] 0, %
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AN IE 1A, AU PowerPlex™ 16 & R i 17
OIATT RN B L 3 A I B R H 2t
AL AL DR B 22 AR A BN HEBR 2538 0
AR,

STR i [H] J4 58 748 ¥ i A7 , Ak STR 2 [
JE S MR BRI HERREAUC R, T % BT
A TG FURNRF G 5 A% FUER 0 BE R A 23 RO 28 3L 11
A R PURAHE R, B 2 IR 338 2 09 “ A 8 HE
BR7BRAE TSR IR 3, )5 48 o B 22 58 PR o )
B AL ANTE D LA STR JE PR A HEA TR, A7 4%
PRR AT BE— 2P INZL A I A (HLA e SNP 253t
fBhrid R 40 MY ld STR 4308k miDNA 7 47
ARG, B ORES TS HHERRTE
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