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Analysis of CSF1PO and DI18S51 Loci Based on Ion Torrent PGM™ Platform
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Abstract: Objective To analyse and detect CSFIPO and DI8S5] loci by next generation sequencing
(NGS) technology for the study on their sequence polymorphism. Methods The peripheral blood sam-
ples were collected from 165 unrelated individuals of Chinese Han population. DNA samples were ob-
tained by QIAamp DNA Mini kit. The library was constructed by Ion Plus Fragment Library. DNA se-
quencing analysis was performed on Ion Torrent PGM™ Platform. The newfound alleles were verified by
Sanger sequencing. Data were analysed by Torrent Suite™ v5.0.2 and Integrative Genomics Viewer for the
genotype identification and frequency count. The data were analysed statistically by PowerState v12. Re-
sults The length and sequence polymorphisms of CSFIPO and DI8S51 loci were simultaneously obtained
by NGS technology. A new genotype was found on CSFIPO locus, and two new genotypes on DI8S51
locus. Sanger sequencing was used to verify the newfound alleles found by NGS technology, and the results
of verification showed consistency. Conclusion The structure of core repeats on CSFIPO and DI8S51
loci was detected by NGS in this study for the improvement of the identifying performance of locus.
Keywords: forensic genetics; sequence analysis, DNA; CSFIPO; DI8S51; next generation sequencing; lon
Torrent PGM™ sequencing system
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B R 20184F 100 4B S .523.
&R3
A B 2 FER IS N I
DI8S51 DI8S51[CE20]-Chr18-GRCh38 124894865-124894916[AGAA], 10 0.030
DI8S51[CE21]-Chr18-GRCh38 124894865-124894916[AGAA], 7 0.021
DI8S51[CE21]-Chr18-GRCh38 124894865-124894916[AGAA],, AGAG[AGAA]; 1 0.003
DI8SS5I[CE22]-Chr18-GRCh38 124894865-124894916[AGAA],, 5 0.015
DI8S51[CE23]-Chr18-GRCh38 124894865-124894916[AGAA],; 2 0.006
E AR TEERARNZCE LSRR E R
R AR B R R W R B CSFIPO RN w12 BTS2 R 5 4L 22 S8 DP PIC PEdum

D18S51 He K e A K FEA FHAZ.OEE PR FIY
SN FEDR 3 F ) R Sanger I vk 6 HHEATIRALE | 56
WEZE R 52K H Ton Torrent PGM™ il J7F- 15 Kzl 15
FIMEER B, % 3 RSB R A% O F T 51 1Y
Sanger Wl J3> S Uk I LA 1,

K F PCR-CE 12 1 A B AR AG I 43331l 3 A5
CSFIPO F1 D18S51 FERFERY S LA 12 H PowerState

PE,., FEULZ 4, S8R 5/R . 5 CE kM ig iz

AR AR BEATHEN , CSFIPO ) DP Hi 0.891 h%%
0.893,PIC 1 0.701 #% = 0.704,PE,,, H1 0.376 #&5
% 0.387,PE,;, 1 0.472 &%= = 0.482;D18551 i) DP
H 0.955 # 7 £ 0.956,PIC 1 0.820 #% & = 0.832,
PE., 1 0.511 &£ 7% £ 0.527,PE,, 1 0.622 & 5 &
0.633,

CSFIPO[CE12]-ChrS-GRCh38 150076324-150076375[ATCT]s GTCT[ATCT],

I
1 |
! :'I I'. l||
| ||
il

lil[’ l”"t' ||||k Ul

‘.
|| || I|| ||
|I||~II|||J

LY

i i n I

I I| II II| | ill | I l‘l ||I

A I il
'l-- q'l"“l\--h i .l 'nlf"
.|| I Illl .Jlt'

I. |
| Iy “l ,] |[f |!|!.;,uf

él@?ﬂin?’jﬁ’ h%[ﬂ#fuﬁiﬁﬁl ’J 7!”’]7_%71-
B 1 CSFIPO #= D18S51 A B & 44 Sanger M 5%

R 4 CSFIPO #1 D18S51 R ER AWM ARSI NEKIEEEZSH

(n=165)
. CE =R 5
g 3
B R DP PIC PE,, PE,, DP PIC PE,, PE,;,
CSFIPO 0.891 0.701 0.376 0.472 0.893 0.704 0.387 0.482
DI8S51 0.955 0.820 0.511 0.622 0.956 0.832 0.527 0.633




.524.

3 9 ®

AWFEFET Ton Torrent PGM™ M ¥ 5 #4715
AN AL —5k Ton 318 v2 (5 A, AT—Ik
XFJUE 145 DNA 20 F 373 I , S8 T KOs
AT, Ton Torrent PGM™ Il 2 S s . 76 165 i)
FEAHY CSFIPO B Eh A 2 BITESS 6 MX L HER
FEB) e T L B (A— G, 7 AR B Y A5 B A
([ATCT]sGTCT[ATCT]s) , CHURCHILL 4§ ™3 i i T
T S JE IR 78 165 BIREASE) D18SST FE[H JiE
W1 BIAESS 10 ML TRV LA T i E
(A—G), AR A L ([AGAALAGGA[AGAAL) ,
51 BIAESE 18 AL E R A KA T B
(A—G), A B 7 3 (JAGAAT,AGAG[AGAAL) .
N FH AR PR AR BERAS T CSFIPO F1 D18S51 FEIA
JE R B 2 A B LIRS AL S PCR-CE 43 %%
BRI ARG T CSFIPO F1 D18S51 L [H A 1 1 4]
ZAMERE M HA R B W L R s i A D R
AN 258 22 A PAIX 43, R PowerState v12 %X
PFIFEASE] PCR-CE A0 AR P B AR B A Ay 2%
M2+ 2% (DP PIC \PE,, .PE,,) , lLEZ I CSFIPO
H1 D18S51 #:K R DP PIC PE,,, .PE., YA Frits,
FW CSFIPO F1 D18S51 FE IR A () R A AL e 4R &, h
R RIFUR A TR F ARG KR EF LR
2 BEME R R AL T AT ) SELE

AHFFE R Ton Torrent PGM™ 715 A5 A
FE DR R R 7 LA PCR—CE W46 0 A1 ol ft 5 PR A6 %
a5 BA RN R T4 26 Ji ISFG 242 gt
W (1) S CSFIPO Fi D18S51 RN A% .0 E ¥
G FASTA 4% X A5 B I8 BUBE 1 | AR IS 137 56
BB RA5 B 5 (2) CSFIPO Fl D18SS5 1 HE R JA i % o7 ik
PRl 4 444 BB 2 % 1P 31 GRCh38 HE T 44 , i
AT M STRBase AR 12 fiff Ay A2k [ )38 44 FR AN i 52
UL, G R 2 5 At FH R 225 L AL OS5 B o0
FEANIR IR A2k, BAE R 751,

B R AR R T K, AR e B AR T
TR Y R FPE YL (iR STR 201 S R4 I | Ba A%
IR 22 A 2B LA S 2R A 4 1 51) ) 5 21321290 4
REB LR EEA ) RS R Z R R RS
SHAVTRB IR 5 S AR TR 200k e (EE H A
5, KON 2R BB HURSI i A — 5 i R
il s (1) B AR P H AR B PCR-CE Jy I A6 77 Ji
HRIN FH A AR A BT, SO i A L B, S
FEIF A 5 (2) W FH AR 3 F A = A e £ 8
EISJLTIRE R 2 BB & 2 AR AN
BRI B o i 1 Bk 3 5 (3) 74 & DNA 52

Journal of Forensic Medicine, October 2018, Vol.34, No.5

55 P BB A B A IR S A vl
REAHR T AR, B SRATFREA R B 28 2 HEE K
ORI, R ANE B R 2 B R T Y
FHOREIULGERT DNA RIGHATE 7 BL A JE (1 258
e (AT EOR R R SE TAE IR

B3k

[1] BUTLER J M. Advanced topics in forensic DNA
typing: methodology[M]. Amsterdam: Elsevier Aca-
demic Press,2012.

[2] HANSSEN E N, LYLE R, EGELAND T, et al.
Degradation in forensic trace DNA samples explored
by massively parallel sequencing[J]. Forensic Sci Int
Genet,2017,27.160-166.

[3] PILLAI S, GOPALAN V, LAM A K. Review of se-
quencing platforms and their applications in phaeochro-
mocytoma and paragangliomas[J]. Crit Rev Oncol He-
matol,2017,116.58-67.

[4] REUTER J A, SPACEK D V, SNYDER M P. High-
throughput sequencing technologies[J]. Mol Cell, 2015,
58(4).586-597.

[5] 10ZZ1 S, CARBONI I, CONTINI E, et al. Foren-
sic genetics in NGS era: new frontiers for massively
parallel typing[J]. Forensic Sci Int Genet Suppl Ser,
2015,5:e418-e419.

[6] WANG J, YU H, ZHANG V W, et al. Capture-
based high-coverage NGS: a powerful tool to uncover
a wide spectrum of mutation types[J]. Genet Med,
2016,18(5):513-521.

[7] CARBONI I, FATTORINI P, PREVIDER C, et al.
Evaluation of the reliability of the data generated by
next generation sequencing from artificially degraded
DNA samples[J]. Forensic Sci Int Genet Suppl Ser,
2015,5.e83-e85.

[8] BORSTING C, MORLING N. Next generation se-
quencing and its applications in forensic genetics[J].
Forensic Sci Int Genet,2015,18:78-89.

[9] k&4 2P Agt F —RMNFPHREZEF P
o RT3 E 54 & ,2016,32(4) :282-289.

[10] BOTTINO C G, CHANG C W, WOOTTON 8§, et al.
STR genotyping using ion torrent PGM and STR 24-
plex system: performance and data interpretation[J].
Forensic Sci Int Genet Suppl Ser,2015,5;e325-¢326.

[11] GOODWIN S, MCPHERSON J D, MCCOMBIE W
R. Coming of age: ten years of next-generation se-
quencing technologies[J]. Nat Rev Genet,2016,17(6):
333-351.

[12] UNTERGASSER A, NIJVEEN H, RAO X, et al
Primer3Plus, an enhanced web interface to Primer3[J].
Nucleic Acids Res,2007,35(Web Server issue):W71-
W74.

[13] ZHAO X, MA K, LI H, et al. Multiplex Y-STRs



20184F 10 H  #E34%  HS5H

[14]

[15]

[16]

analysis using the ion torrent personal genome ma-
chine (PGM)[J]. Forensic Sci Int Genet,2015,19.192-
196.

RUITBERG C M, REEDER D J, BUTLER J M.
STRBase: a short tandem repeat DNA database for the
human identity testing community[J]. Nucleic Acids
Res,2001,29(1):320-322.

CHURCHILL J D, SCHMEDES S E, KING J L,
et al. Evaluation of the Illumina ® Beta Version
ForenSeq™ DNA Signature Prep Kit for use in ge-
netic profiling[J]. Forensic Sci Int Genet,2016,20:20-
29.

GELARDI C, ROCKENBAUER E, DALSGAARD S,
et al. Second generation sequencing of three STRs
D3S1358, D125391 and D21S11 in Danes and a new
nomenclature for sequenced STR alleles[J]. Forensic
Sci Int Genet,2014,12.38-41.

[17] FORDYCE S L, MOGENSEN H S, B@RSTING C,

et al. Second-generation sequencing of forensic STRs
using the Ion Torrent™ HID STR 10-plex and the
Ion PGM™[J]. Forensic Sci Int Genet,2015,14.132-
140.

[18] GUO F, ZHOU Y, LIU F, et al. Evaluation of the

[19]

Early Access STR Kit vl on the Ion Torrent PGM™
platform[J]. Forensic Sci Int Genet,2016,23.111-120.
PARSON W, BALLARD D, BUDOWLE B, et al
Massively parallel sequencing of forensic STRs: Con-
siderations of the DNA commission of the Interna-
tional Society for Forensic Genetics (ISFG) on mini-
mal nomenclature requirements[J]. Forensic Sci Int
Genet,2016,22.54-63.

(20]

-525-

CHURCHILL J D, NOVROSKI N M M, KING J
L, et al. Population and performance analyses of
four major populations with Illumina’s FGx Forensic
Genomics System[J]. Forensic Sci Int Genet,2017,
30.81-92.

[21] ZHAO X, LI H, WANG Z, et al. Massively parallel

(22]

(23]

sequencing of 10 autosomal STRs in Chinese using
the ion torrent personal genome machine (PGM)[J].
Forensic Sci Int Genet,2016,25:34-38.

CASALS F, ANGLADA R, BONET N, et al. Length
and repeat-sequence variation in 58 STRs and 94
SNPs in two Spanish populations[J]. Forensic Sci Int
Genet,2017,30:66-70.

STEPANOV V, VAGAITSEVA K, KHARKOV V,
et al. Forensic and population genetic characteristics
of 62 X chromosome SNPs revealed by multiplex
PCR and MALDI-TOF mass spectrometry genotyping
in 4 North Eurasian populations[J]. Leg Med (Tokyo),
2016,18:66-71.

[24] ZHANG S, BIAN Y, CHEN A, et al. Developmental

[25]

validation of a custom panel including 273 SNPs for
forensic application using lon Torrent PGM[J]. Foren-
sic Sci Int Genet,2017,27.50-57.

GOUVEIA N, BRITO P, BOGAS V, et al. Mas-
sively parallel sequencing of forensic samples using
Precision ID mtDNA Whole Genome Panel on the
Ion S5™ System[J]. Forensic Sci Int Genet Suppl Ser,
2017,6:e167-e168.

(WeFs HEA:2017-11-16)
(AT 4REE k=)



