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The Application of New Generation Sequencing Technology in Forensic Genetics

Haoyue Xiao
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Abstract: With the continuous development of molecular biology and basic medicine, the new generation of sequencing technology
(next-generation sequencing, NGS) has been developed and applied. The next generation sequencing technology is the improvement
and transformation of the first generation sequencing technology, with the advantages of fast speed, high sensitivity and high
throughput, which can effectively reduce the cost. With the vigorous development of next-generation sequencing technology,
new subtyping detection technologies and genetic markers have been applied in forensic genetics, which can provide an effective
reference basis for DNA polymorphism detection. The new generation sequencing technology combined with STR, SNP and other
forensic genetic markers can obtain more effective genetic information in cases such as trace, explanation, mixed biological material

and complex kinship identification, so as to enhance the effect of genetic identification, and expand the detection scope of DNA

identification technology.

Keywords: Next-generation sequencing technology; Forensic genetics; DNA; STR autotyping technology

1EisE

BEE AL AR e, BRI P SR Cadd e B Al
FSANTIE G T, AR B AR T A A T
AWFRR G FAE 1977 4, A 5FH R T IUR ERL T IR
bk, ARFIENT DNAMFM B, H— ARG sl
AR BA B mHEmtE, S4m0y DNA &%, B
PRBUE TR R AL . (HRAE N R R AR S
R, bt R AR e, AR AR, BRI R -
e X SR AN T, A P BOR 1 BB R R
AT AR MM AR AL BRI B SRR
N EENFEOR, RS AR I P ER B RS A
Gk, BAd@Em. dER, RS, wE AR
SRR B AR T EOR B T SR A, R
BE T AR AR R R S o V2R 8% 2R DNA HOR fE
IRAMEGER AR D AN L, BORRR R v 1 ik BR g %
YR Bl BEAE R —RIT R AW, B A R
M HRBREE S, PRHRZ S LRk DNA %2 fi
KABAERIC, RERSRLLF HIT 2 DNA Z5MERIF K, (£
T B IRE MM . BACRG R RS EFR T,
RE A5 HUS S N4 1H s AL 225 R

2 F—RAUFBARR BR
B ACIEF A LA “Sanger 2 2 9K, SZEL TN TR

« 46

ARMTCENA I CER, ATIMEBIFSER 7« NRIEHR ALK,
VLR BN A S sCAE D I R R Y . — AR
SRESEIT Ak, (HARMFEEMR. WAEK. AR
[ AN R R A &5 NV NI i T 0 DAY 57
AR AR [ AU 2005 4ELLSK Roche 454, Illumina
GA/HiSeq. Life SOLiD/Ion Torrent, PacBio RS $ AR ) % W]
SRR AN I ORI I, T AR PR . ISR,
i — A v I U AR R T AR FE A R B P 2,
TE I PR A3 BT 70 80 FH A B ke i)y, L AE iy 5% BT )
P~ LR S IO . BRI AR
P AR . B =AM SRR, o 28 A
FHEARYAE T LR BT, FEARES. CEEERE, 17E
KT P& b, R SRCEATITIERE 5 DNA %
BEAT I o AZO AR — 10 & il — 107, B s AT 5
K, BB _E T JIAS DNA T3 T, 54T . 7F 2005 48,
Roche454 JEFRM 7 46 A, SEEL T KMUBE, SEHF DNA
Mo 2 JFRZMFAOT IR 7 B, $25 7 IR v,
AR R ARG AR H, PR T E 4T PCR ¥
B, BN ERERG N B R 45 DNA AT RNA 201, 3 H by
EARSZY WAL E], RIS B S R R, REBE
ST e AW S VR . ANEE AR T B A R, By
T E R, R, L, ORI,
E5 DU 7 R AR AE 25 AR 7 2k B e, AIREER



@ Universe

GREZEHR: 2023 £ 5% 8 1
ISSN: 2705-0939(Print); 2705-0475 (Online)

Febric R4 AERFAEYIRE, BEfE RN DNA #EH T
T o 4K LI KEL DNA 2 125 N BLEEAE IR T2
o H ARG PR FAE . 25 A A RS A 7 1 LA
SEEFRATIT . BRI S R, RN TR JE IR
SR SRS 7 51, AR A b 385 5% B AR TR A KA1 20 A

3 F—RAFBARFERE#REF PN

H 2003 4 NREERATHRIER 2 S5, MFHAR R R
B, AN FE R BEETT I B, BRI AR
WP ABINA . B AT WA W45, Rk
WP A HE N B, R S DR AL e A A 3, I A e 4
AR 2 REME S E ARG AR P AR R 6 PO 4
FERALEATIN T, X B AR X IR AT I PR E, R RNA W
J¥ (RNA-Seq) K& BL4z# 1) RNA 48 5 B33, s
TEFER R TA 23 o B mRNA, AR M2k 2, il
A= FE R 2H DNA B AL RTEE (5T -DNA M EAE S, ke
WAL, RGP HRAR OB S R 5% e TAE
T, AMEGENTEARMLE, B RNFHERAE&ES
Rt (1) R ST STR. SNP. mtDNA £5 £ Fist 4% b
CMFERAE, RERS A E MMM E L E R . (2 &
AT BERS MK AE PCR HARN 5 Z K RI 93O ehrid, 4i% 51
WIS R, R M RIIR . (3D BT YL
FEDUR I RE S 1 0 RG0SR, (RAT I, BEAER I RINE R,
RESEE R, NIRERMR T 2 .

3.1 STR 4354

STR Jy N S HE PR 21 v —Fl K J& 22 25 14 1) DNA 741,
FEAEVE S 2 A AR RN 55 B 5 o7 P AT 56 58 1 (1 7
it, SHEARMEREEYIES ENF MBI, Har, EA
ANEE %2 DNA $¥E FE Al 8 S /8 STR FE (R R FERl 1, 3k T
12 AL DR R i S IS DNA W E 2402 P, |l
STR 43 B = B FH 2R & i % I B BG A B AN UK HoR .
EGE IR TEAE R IR, betn: R A LL eSS A L R (1
BKJE ., KR A R 0S54 5 R iR . A%
TR AU — FEM SR A BRI R — AN . RIFE
DN RR LI DR 0 B4 FR A 1 BN SR IX G, AR
B FE DR AT AR D o STR 33 b Rt b W 25 5 % 2 o v i
HILRS T, BEBUWIR SRR TIGE R, B — 07+
REZRAN TG IENA L, BB TR 764 R 2
KEEMERPEEHTINGE, REAHESRA., M
A AR SR, STR R A 7 51 43 BT i DN G 65 W1 4% 31 5
AT I R 43 R, 350 35 TR PR 567 6 TR 0 H S AN T v
Bk A0 AR A AT AT AN 2 52 31 % 6 G kbl 28 117 R
il A ARIEDR R B K R O AR S 2 BT, RERS T XX
PE R WY I B — QI R AR N e
B R PR A A RN 22 5, SR I B 52 7 41 &4
FI#h 78 STR K EEZ B MAS E, ReW B i vk DNA R & F
ARAEBL o AL RO I TR A FEA > LI RIBUE A 82

3.2 SNP #4: il

SNP iy it [K 21 A7 5 A% 4% 7 R AR 5+ T 30 DNA J7 51 2
S, BRI A R AL ARid. A STR X e,
SNP B By = i ss, SnE Sy 1, It HEA Sl
YOl R ) & SR AT Re s SR IBUE N4l #ER R
5L, BEUZAR T PCR M, w5 B B S BUREAS 3 b TR X

SNP ARG, A m B A% AL ROE e ), ARG
FEAI 2 5 1) SNP Ay e HE W i B AR B A5 b i, BRI FH 4
T A SR SMUEFE R . BACRE R RETE .
FH B — AR 7 H R BE A8 SR ICE I A T 5t A% 15 8., TERAF
WET, BELER, EEREEIET DNA 705 IR E
REE N B2 IR RS A0 R B SR SRR, AT AMAERAE
Zm, MTTE IR N . AR, R R EE S
ERNERBALIRL, W DIENT 70 MEZHRRIE N4 H B
{5 4 ANk HE £ 1 SNPY,

3.3 mtDNA Kl

mtDNA A% S DNA, #5 9mfid i H . RNA
FER, IR NS R 20 B B G 4 . mDNA E4w Y
X o AR Y B AR T B 2 5, A ETE R DNA JP 5155
Mroh s S rh B X B, N AE DNA #& oh R % & 45 0 i B
YEH . FIZIH 4% DNA X LG40 R B, mtDNA A77E 45 D3
s REJE R WORG MR e e f. TR SRR, s
B, BRE. BRESEMEM SRR, AR BN
B AR R E FIBE R B4 00 RS E F R IR L S B B 2k .
{H & Sanger I /5 28 k7 44 5 DR 20 5 Al 1 SE AR . AR o
FMEY I BOR R AR A AT SR, BT AYERT M BT & 7 TH
R Ah B o S P R A N B f 2 R Bk X5 2K
RAE. BiE NGS HARKE, @EANIE R, HEREIK
A, SEELT KB E mtDNA 45 SR fE# . NGS £ R R
A RS I A 2R RS R 4, G AR X HV T A HV 11 7E
WL AR S 67 0o A ERORL A S BRI AH N 7 e 80 76 e KRR S
IRFFLRRLAR S A OB B, AT B4 5 mtDNA %57 g
77. mtDNA RIUHBEREL, —M 4 R NITA FIEERE
JB B RIARFE R 3 ST —FE e SREL mtDNA Jiu i) £F
RIAETT, A NGC HARIEMIBIR dese N, Refs 34
NS, RS ERE . NGS H AR B o
TR RLAR BRI A () E BT, BE NS S e AN [ L AR A R
1) mtDNA # DU SRR EFSRIO7 12, X 4 28 b 4 ik [A]
ZHFN 426 A~ SNP ZEAT KBS -FAT T, AEE IR 7E RO 1)
DNA FIFEfR WA, LA AR AT R

4 F—RAUFBEARKRE

B AP EARANW KR, fEVEBER AL, AT
PASR i #8 RaA ARIC A RE 0, IR REY KA ITE L. (A
7 HAH — AU BRI —AF AL, Hen: B — AUl
BORAEIR LR A S R TR B A PP 6 AR %
SE R AR B 75 R — P IAE . BT — AR B R B A R
D2, HRHWH, WA, WE ERE LR
TH—RMF AR KSR B ATIEBA 5583 AR
A WBEAATAIANTERRE o P FITTE 7 A2 K B A 22 K
BAEAEAE MRRE T BRI T R AN e 37— AR
BORAWT N, I8 75 AR TT, R0 24 B A7 AE 1 i AL
B AR FPHAR ) DNA 255 70 Mo R 35 b 2 AW AE: 5 s
AL Asife. AL AERLTT R RE .

545

5 EPTIR, B AR BORAEVR B A% 2 R ) S 2K
REUE, AEHE N DNA Z BRI EA S5 1k

BHICR

47



IGREZRFR: 2023 £ 5% 8 1
ISSN: 2705-0939(Print); 2705-0475 (Online)

@ Universe

[1TYY.YRT ML, etal. Forensic Application of
Next Generation Sequencing Technology in the Typing of Y
Chromosome Genetic Markers.[J]. Fa yi xue za zhi,2021,37(1).

[2] JingBo P ,Min R ,QingFeng C , et al. A 124-
plex Microhaplotype Panel Based on Next-generation
Sequencing Developed for Forensic Applications.[J]. Scientific
reports,2020,10(1).

(3] WIR M, $ALRE , XA Y Gett iRl hrid ivE =
SEN R (3], TR ,2022,47(04):411-418.

[4] Tk 5, BB L R . E — AR R B R ARk B
A% S T ) NP 5 E T E R[], [ B A% 5 2% A 202144
(06):424-430.

[5] Min K K ,Ri A A, Tae Y H, et al. Primary small cell
thyroid carcinoma combined with poorly differentiated thyroid
carcinoma, evidence for a common origin: A case report.[J].
Oncology letters,2023,25(6).

«48

(6] P Fih , T8 T, PR A . R AT I P Bk
£ STR AR bRACAGIN o A9 B2 T € [9]. AR 244 36 ,2022,38
(02):267-279.

(7] il , BBl , 055 . A FERIE Y Bt g
febmic o B b e 2 R A (D). iR 2 6 2021,37(01):91-
98.

[8] Yili C ,Hengxin C ,Hao H , et al. Application of next-
generation sequencing on diagnosis of bloodstream infection
caused by Mycoplasma hominis in a patient with ANCA-
associated vasculitis[J]. Annals of Clinical Microbiology and
Antimicrobials,2023,22(1).

[9]1 H Z . [Several issues in interpreting the results of
metagenomic next generation sequencing of lower respiratory
tract infection].[J]. Zhonghua jie he he hu xi za zhi = Zhonghua
jiehe he huxi zazhi = Chinese journal of tuberculosis and
respiratory diseases,2023,46(4).



