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One Trisomic Allele was Detected at Locus D6S1043 in Paternity Identification

Yuan Xiubing
Guangdong Lianxin Judicial Appraisal Institute, Dongguan, Guangdong 523000

Abstract : Objective: To investigate the causes of three—-band or three-peak patterns observed in autosomal
STR loci during paternity testing, and to establish standardized calculation methods. Methods: Results
were cross—verified using identical composite amplification kits, with validation conducted through
multiple experiments employing different manufacturers' kits. Conclusion: The three—band or three—peak
patterns in autosomal STR loci indicate the presence of triallelic or tri-banded alleles. The underlying
mechanisms remain unclear. Currently, there is no unified calculation standard for paternity indices
in China. Comprehensive analysis is required to select optimal methods for obtaining more objective,
scientifically rigorous, accurate, and reliable forensic identification conclusions.

Keywords : forensic science; paternity testing STR loci; three-strand alleles; second-generation

sequencing

5=

5 DNA 43T [ RFF S80S F el G B 2 A IEFFIA 10, STRELPH S B4 B 9 2—6bp, % TR 5 B (BB AT LR
=009, R NEEFASE, AP STR S A YIS E U PR . D6S1043 FUH AR A2 6915, EEFHIN
(AGAT) Fil (ACAT) , SE{rE[NTEH 7-25, a4k STRE KD AR 24 8 0.88, DP, DE ¢ PIC{E434 0.97.
0.76 % 0.86, Z872¢=HK 0.20%, #EEER L ARSI IEIE, AMSHBIEES (DP, discrimination power ) FldEACHERAMER (PE,
probability of exclusion ) #J5, BT mEAMRARIC ", TR EAER EYUESE PR TOE B AU B R & et pk STR
DT T4, TR T, bk STRIEREMEA 2ANEMHEN, 141RELE, BIAKRA/SE, 467, e T

FHJHETE DNA BTG Ay BIZRIIN 1 4 E 1 AR G | 2 45rmk 2 AR I, (HSEBR VR, SEEURnl it de bR STR EEF A i i 1

SFolrE 3R, BN =R ALl =Rl AR ALEE D, ASCIATSE FR LA E A AT S N EI Y 151 DES1043 5 [ JaE =i T 557

B PR EEIEAE T .

—. MRISAE BT 7 (4, 1) BT AR, e et
P, AHURIREEA F o BT 2 B e A SRAE T ILeReA,
(—) %l (=) B
202543 A, HIASERF (5, 374 ) BALANAN B ASANU IR B A F L ZH0 ML REAE T FTA

WA BFEK (1995.06—) , %, Wk, JTREEA, A8, FEEKRE. FEHIEE.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 015



IGEREAZS | CLINICAL RESEARCH

YR DNA, FH# A Microreader™ 21 Direct ID System6£7%5¢
JerricE AP & 97008 PCRY B4 (£ AB AT 13
1720 g g ( B HERREEE CPE>99.99% ) T 14~ 4
PRI STREEDR RS 1S, 1516 FH ABI-3100 2 P A% [ 3€ ]
ABZAE] T B4 kI GeneMapper 1D-X 154k 440
PR, SRS STREREES, HhEEA FIMyRee
AT DBS1043 KEREE B T 3AIE DR e, Ry B HE B AsiARc T 42 |
PCRH S EAYAERE 7 W0 . INFREL ladder 4312 A5 TEAR S A] i
5 pull up. stutter. over lap & AHIETF4E, ANAMAMFNE
GV R EREER F L 47 Z (MR A LA A i g 52
ISLERER, FHE RN DNA JER ST,

BAFTHE A — RN R A E A8 & (Pow-
erPlex®21 System ) WMEEAZ F. % ZW A A EAH
Trvk . SESHEAGIN, BEAL F MR ARIFELE DES 1043 5 A Hy
BT 3NN I, HEE PRI 15.1, 18, 19, (i X 34N A
Vi AR T, Hopyk g g 2 kA 1 1 1, JEHE
PR35 DL T AT (R ok 2 49 353055 ( Microreader ™ 21
Direct ID System ) Fil75H (195 /0 —5, DNA N 3% 75
RN
_ Des1043  |[TD6SH043

420 420

JUEGMAREL  ILEYARAAMI

[E1 58 FAY D6S1043 HEEFERIEFEHEL 15.1, 18, 19

E27%F ZHI D6S1043 EREERSEIAN 17, 18

—. &R

(—) FERRALEI

THE s, AR A N R R R REEL, 45
A Typer1 Fll Typer2, Hrt Typerl ZUfE DNA FE R K% 28N
AU A= 2 FIZY ST 55 A0 1 Mg s Typer2 BU7E DNA K
PTG FR A 34 e e e # AR AT . 418 Clayton™ #f238 Typerl
TRy =ty R A B R I L, TR ST I 1 2249 PR T BEAC F I
D6S1043F: R BEAIEER SR 151, 18, 195X =/NERIE ST,
Hb gk AR L 1 1 1, J@T Typer2Z, JEHIZ
BRI = AR A W

T HRTAETS, FERL =S B R SR e KA, FERT BB 5
DT 1 ZAREEEAE; 2. RIS PR A 2 AN 45
3 KGR E W B A SR B, WIRTRE ™ AR R R B
WA H R ek, MM =FARRE; 4. 0UEREER L EH
() 2B M A e, 72 SAF B N 5 kB H S8 =R
AR BUELE, RSN A, JB TR e

A (large—scale copy number polymorphism, CNP) ; 6. &
BSOSk =g a1k el ok 2 W A AN e = N | A IR v =S
B, W T AR 5 A2 F TR D6S1043 36 6 3 1 B T 34 JE R
I, ZEFEERTE 21 53Rk b, HA UG i op Ko a g i
SRR, DA A B D A A i R A B IR (A
JRH G BT AN 2E el e R S ) S AR R ek
B

(Z) EREHIE

H AR e SRt i el STR BE DR e 5 I 1) =75 7Y
ENEENN, WMAREG—MEREREOT A Y, Freid s et
PRSI SR B R R AR T ™, = L
ARG HE R AT B R ERE AR s (G (M AT ) LRI AN S Nk A
SR NTRRIEA T, (R RRBH A A R B (W S A
AR S B TSR TR e IMEL R P

ARG, BEAL FAE D6S1043 HE PR 8 il 3 K 43 T 15.1,
18, 19, %1 Z1E D6S1043 % [ Ji [y B 7 43 Ly 17, 18, 5E
A FHERBA T T 2 IS EE R 18, A R L e
PE] I 5 G S BUSE $0 1.4069; (B 2 76 D19S433, D18S51,
D13S317. CSFIPO, Penta D, D2S441, vWA . Penta E,
D251338, FGAX 10 Hefmfik STRE:F JErh, SEAL FANRERR
BHA T 2GRN, A G E AR G E A, &5,
AR EREEECN 8.0792 x 107 (/NF0.0001) , AIfH
HEBR ST 7

=. e

(—) BME=HREUER

TEREAT AU B (O SE bR A, AR RE A Hh A0 DNA
FERE G A T SR STR H HEE I 3457 Bl 311, ANAk
5B B A=A SRR FE AR EY R RGO H
HEAT RS, HERRENGS . PCRIIE S RMIER Y. N
FrEl ladder AR IERA S 0] BL pull up. stutter. over lap %%
NRUETHE, B PICEELH DNA JE DA 3 ) B 3 46t el 3
A, HEERT—5L, WIRRIgHAE A =i & ar N Y,
HE— AR S G 80 R Goon HdH 48 = ke, 25 Hi Bl
PIZE SR SRR 2L, B = 25 S A B EIE, AT E
AR GO R STR B R AR = B G B T

(Z) =EHITTE

SERUREL (PI, parentage index ) A3 145w il Tl g
W F R B RRMIMOOIRTR, IR R T F WA~ SR AR
FMESRELER, SR TuEde st FE A HaR, PIPTHSRUEIR T

Pl= BEFR R34 90\ 8% bR R LB S ARSI AR A% 1 I A 2 SRR
MR CRYNE] Y N AR bR R AT — A BEALANMAOR BT AR 2 SR BB

A CHGE IR, HARERAL FAE D6S1043 % R 85 Bl =45
AL, (HRREIRA AT T Z 0SS 3L 18, HYS AT
104N 3 o (R STREE [ J# (D19S433., D18S51, D13S317,
CSF1PO, Penta D, D2S441, vWA ., Penta E, D251338,

016 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



FGA) NAESRIEA LT Z M SN EL R, AF & f B8R g%
SEAE, R TR As 0T S ROMERE, S R B
MR (HE S SERR AR B B i TSRS, A
HHOER STREEREHAA AR B =R, HAHy STREE
FES G AR R G A, AETC IR = BB R ) STR B
PR FEAIFT IR A2 A A% 0] AR, AZ SN Fe ok STR LN LAY
R, A DURHC A7 I = BB e A1,
R — 7 R DNAFEAE T =R ACEREE, IMESEE R
PUEN ICTETR

(=) DNATIE

Hilf, STRABIEALEREYIES: LT 2N, s
B MR SREEEEEL R AR EARRE TR o, A
HAAE—EHEN:: % DNAZHGE AT i a Bimngitns]
MIA LR R AR S, FIBEFE STR B AL /3 B 45 A 1
& STRABEARER| =L, I T5W . RO HIE 5
A, BEEARE S PCRY ISR IER . NAREL ladder
OB RS IE AR A B pull up. stutter. over lap&E AN & T
e, SR DNAW PRI LUR 5 =i BB D () A2 AE S A Ry 41
MR BRI STREHEE TR G F i E 24975, i
=N B = PR Y Seye i N BN =05 71 S e i i N =l i R =3P
I R S R (R A R 25 S P A1 28 5, STRAEE 73 T HR
Je iR B STR & A7 B 9 R (20 D i 2 P HIAE S (f4% SNP

243k

&), SR DNAWF o] USRS T AR OB E F A AR Rl
SERFRMGEAUEE T, BT AERERR, EHHT STREER
ST 2N Y STR R ES T, SEBEmiR
FIRIRES, TR I S G S50 SR R AS I 1 etk
STREREH AN, KA DNA WA DL G N e g
STREERERIfEEAE, TS E LIRS R, fEvkER
AR ) DNA W R AR s I . i, HEAT STR LN 43
TR RESHAGAMERA STR FEPR B8/ al T 5 1,

DNAf7 (DNA sequencing) /& DNA 72 fif# it DNA 43
FHHEE (AL T, G, C) #HAF ER, HRREH T A—
REIZAMIEMR, —(CDNAM R, ek, kA, =
fCDNA WP, Mmoo, = DNA WP
K, R AR, BETEABSGR S AR EE S =K
BRACEH, W1 IGS BRI I S A0l S B Fr 41 5 23 [ S5 R B 43
Bro B0 DNA M FHER] V2 HEERMFF . By R DA, miies
FEEEIE H R TAE s B =i BB N | SRR IR T 5
HRERR, AR A I MAIR BT B DNA A=
B

hit: L5 LR, 2 53EIIETIEM A RN IZ F e Seps
RO RETER, WRBOREBIENREREREH, 25
581530, SRE HE ARG, USR5, T
fEEE RN, Bl W,

(3R THE B0 JE 0k, IR | ARR5E | E8080 10 ST TI0 AT D6S1043 1 D12S391 FEFEE L 2 40k (). LB ,2011,26 (5) : 405-406.
[2]Clayton TM, Guest JL, Urquhart AJ, et al. A genetic basis for anomalous band patterns encountered during DNA STR profiling[J].J Forensic Sci, 2004 ,49(6):1207-1214.
[BVEEAHT |, PRI B S AR B R R T AL PR (). TR 2008, 23 (3) « 189-192.

IPRIOE |, P | SIS | PISCHE | Rt BUINT: | BT . ek STR ZOREEREACKUR RO S B2 (D). k22 L 2013, 28(5): 400-403.

[5]Charles HB.Forensic mathematics[EB/OL].http://charlesbrenner.com/,2014-12-19/2014-12-25.

[6]Lukka M, Tasa GEllonen Pet al, Triallelie patterns in STRloci used for paternity analysis: evidence for a duplicationin chromosome 2 containing the TPOX STR locus].

Forensic Sci Int, 2006, 164(1):3-9.

(712507 SPRAN D19SA33 FERJEE S S S 14 (). R EIEE R AE24RE |, 2024, 39(04) : 425-429.
[BUFHE , BRvl | BERT L 45 SRS I A IR RS A i STR BRI AL 1] (). Bt 2023, 38(03): 336-338.
(9114 7, T 1A, AT, 45 Sl % 5 i D18S51 % R A8 45 fr (R 25 2 11 [C1// v el i ML b 2 . o B0 IO B 2 565 1 i 0 TR 2 96 SO B0 4 ( 2020.10 K3 ) K I i o

0 5,2020:173.

[10V#TT , BRI MR | 5 SR e R STR BB R - B IFSE 1)), v fock it

,2015,23(11): 7-9+2.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 017



