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Abstract

Objective: To explore the application of Y-STR family investigation in a theft case by analyzing and
comparing the whole process of trace biological evidence in a theft case. Methods: DNA was ex-
tracted by magnetic bead method. VeriFiler™ Plus and SureID® PathFinder Plus amplification Kits
were used to amplify autosomal and Y chromosome STR, respectively. The amplified products were
subjected to STR typing by capillary electrophoresis. Results: DNA was extracted by magnetic bead
method, and 54 of 142 samples were detected, with a detection rate of 38.03%. The results of Y-STR
typing were compared with two families: non-local family (1 tolerance) and local family (2 toler-
ance). Combined with the comprehensive analysis of the case, the 2-tolerance family was given pri-
ority, and finally the criminal suspect was successfully locked by autosome. Conclusion: The detec-
tion rate of magnetic bead method in exfoliated cell biological samples in such theft cases is high. Y-
STR family investigation can effectively narrow the scope of investigation in theft cases and accu-
rately identify autosomes. In the practical application of Y-STR family investigation, we can not only
consider the conventional genetic law, but also not completely take the tolerance size as the law.
We need to combine the comprehensive analysis of the case, so that Y-STR family investigation can
play the greatest role in the theft case.
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1.2.2. PCR # H4F0EE ik
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Figure 1. Autosomal typing results of on-site biological samples
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Figure 2. Amplification Y-STR typing results of biological samples
2. EYEHHE Y-STR FRILER

1.4. &R DR

RERM ARG KA VeriFiler™ Plus PCR 56, ZAF & D3S1358 & -+ =/ Jefifk STR &
R EEE A N ZEasAEbRIL, B NRR B R A S — 4, BEA RN AT L T DNA [H—ilE. R
GEEZEAERAE ARG (GB/T 43642-2024)Fr 2 ALK %4~ STR J [K B (1) AMA R RE 71, v B A
RGN FRRIRAIRE J(TDP)N 1.34 x 10728, Gl T 3037388 B AR AR 720 R g e N\ IR STR 25 [ et
HUUCECHEZR(PM) A 1.2116 x 10732, ARZE(LR) N 8.2533 x 103 (AL BRI E 1), HMEKTAMAADM
o, SRR 2 R RIE T A — A
S5 UL BT, R I8 B 1) AR DADIE (142 43 )RS HH T 32 43 1) DNA 4324 55 55 AR 1 ILFE DNA
SR E, HAASAZR(LR) A 8.2533 x 10%!, SCRREAS I8 FE AEVIVIIE(32 1) 5 ke N IRk B T [F) —
Ak

Table 1. Calculates random matching probability (PM) and likelihood ratio (LR)
1. T EREHLILECE R (PM) SR Z(LR)

B HRG Rl S BArERE 1 FhrER 2 HEAR PM

D3S1358 15 17 0.3461 0.2153 2%p*q 0.1490
D1S1656 11 17 0.0853 0.0991 2%p*q 0.0169
D6S1043 12 18 0.142 0.185 2%p*q 0.0525
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D13S317 11 12 0.2425 0.1308 2%p*q 0.0634
Penta E 16 16 0.0777 0.0777 p*p 0.0060
D16S539 9 9 0.2676 0.2676 p*p 0.0716
D18S51 13 17 0.1761 0.0805 2%p*q 0.0284
D2S1338 24 25 0.1308 0.0594 2%p*q 0.0155
CSFIPO 12 12 0.3984 0.3984 p*p 0.1587
Penta D 9 9 0.3398 0.3398 p*p 0.1155
THO1 7 9 0.2797 0.4879 2%p*q 0.2729
VWA 19 20 0.0845 0.0161 2%p*q 0.0027
D21S11 29 30 0.2565 0.2958 2%p*q 0.1517
D75820 8 9 0.1549 0.0503 2%p*q 0.0156
D5S818 11 12 0.3421 0.2274 2%p*q 0.1556
TPOX 8 11 0.5171 0.3068 2%p*q 0.3173
D8S1179 14 15 0.1901 0.164 2%p*q 0.0624
D12S391 17 19 0.052 0.255 2%p*q 0.0265
D19S433 152 16.2 0.1378 0.0412 2%p*q 0.0114
FGA 18 24.2 0.0302 0.008 2%p*q 0.0005
D2S441 11 11 0.3414 0.3414 p*p 0.1166
D10S1248 12 14 0.0756 0.2093 2%p*q 0.0316
D2251045 15 16 0.2454 0.2903 2%p*q 0.1425
£/ PM 1.2116 x 1072
AR LR 8.2533 x 103!
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VERE S5 e, KM I R BRI SR B BT B4, B 1L RIS s VR BAE R, B bR 5. 1E
DNA 856 A 25 b s ], BB PHIE I, PR, HERRIT S 0, A i R i i A Re 1S
R SE T ARV KT AR AR AU i LA AN R B B A, RAERIASR U R R A A
4 DNA PR IRBCRE T3], B AR FARAER 134T DNA RI3REL, WABRIE H L RERE s, Witk E b B,
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