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Abstract

The 6-dye fluorescence-labelling multiplex PCR detection system of the AGCU Database Y30 kit
was tested to evaluate its technical specifications and its application value in forensic pathology.
300 unrelated male samples were collected to validate the performance of the AGCU Database Y30
kit (sensitivity, stability, accuracy, species specificity, and the amplification capabilities of male
and female mixed samples, common samples, and building database samples). The kit is accurate
with high sensitivity in detecting samples, and the minimum detectable amount is 0.125 ng. Dif-
ferent carrier samples from the same source have the same identity, high species specificity, and
good anti-inhibitory effect. It has high sensitivity in the presence of female DNA or other male DNA
(19:1). Stable results can be acquired between different batches of reagents. It has consistency for
common blood samples, saliva, bones, and other common samples, and it got complete typing in
different PCR environments. The AGCU Database Y30 kit can be applied to forensic science inspec-
tions and database-building experiments.
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1. 51§

VRS E MR, Y P STR R A HE M TFBL. Y QbR B RIBL . B
SR QAR NIVERER, ERPUEE MR R B HEE T R R BRI [2] (3] [4]. HAT, Fi
() Y-STR 7 dh AL IR & 18 %2, I Yfiler (ABI). Yfiler Plus (ABI). DNATyper Y21 (%3 7).
Powerplex Y23 (Promega). AGCU Y24 (SIS, (H e AT VRl i) 6 IR JBe 5 B 7E 17~27 D208, A 1k
FIEEINT 3~7 APLid G4 (K K JREAL o T Y-STR BRuis 545 () 35 [R] Jia [y e Ar R ik g, 75 % 1 x 1077 BA
I, BARTEFEFFEE LIRFAT Y-STR B/ MA IR B /J(Discrimination power, DP) [5], {HE2FAEER R
HWR, SFTHREM L. 1 AGCU Database Y30 iR 71 &2 i 30 N4 RAK ) Y-STR 3 [K] JHEA7 A
R 6 AR A WA R, (KISAR R J92 4H R I 5 5 28 ELA o 0 1) SRR R AR, SN R T
Y-STR DNA H4fs PR . RAFDUE . IERE IR SRR, B T A R R AL R [6] [ 7]

KR HE SWGDAM F GA/T815-2009 I EAAZLR, X} AGCU Database Y30 ikl & Mkafitt. —
P, REBUE. BERrE. PUmEIE. F o MERR SR BT R S o

2. RIS A
2.1. A

BERLAH AR 5250 % H o ST R B M MEREAR 300 4, ook M MLRE 20 £, E045 & 2838 WM 45
Ty, WMBIRE . S MERIESE DNA SRIEEAR . R KRR TTHR0E. 4. £, 38, 15, A, K. &
i P e R R A
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2.2. FERFESNF

187 : AGCU Database Y30 7% ; #7#1%: 9700 B PCR 1X(ZEHE ABI A #]); #4E 14 : 3130x1
WAL HTAX(GERE ABI AF]); DNA fRifEdfh: 9948 & 007( 51 DNA), 9947A(%& 1 DNA); ML e
JERRR . £5E 7. ML (A EDTA 2301748 FH sdH,0 HEATFRRE .

2.3. Wik E
2.3.1. ERMES BN

Control DNA 9948 #EffiPEMIA: % H Database Y30 {77 %5 PN ) Control DNA 9948, R4k 71 £
HIEER, Wil 25 pL A1 10 uL 38R R, 37 = UCPATREI, 530000 0 B BH 2 Bk AT LR

FEAR—FL MR EHL 20 43 Jo ok BYEREA, HRIE A G B 2K, H Database Y30 HEATRGM; [H]
FERT 20 3 o= BVEREAS, F AB AR Y filer 51 Y filer plus iR 77 & #E4T B A7 AIIE10 pL § 1K R).

2.3.2. REEMNR

HY Control DNA 9948 F Control 007 AxifEdit, HE 4K HIFEE 2 1.0 ng/pL. 0.5 ng/pL. 0.25 ng/uL.
0.125 ng/uL. 0.1 ng/uL. 0.05 ng/uL, ¥ AR N 25 uL, FAMREEEY W =IK, ot wiFhbrdE i &4
R e P s R R

2.3.3. [E—Mmlk
VRN [E—SRIEAS F#fk FREAS, W FTA IR, FTA MER-R. 7TBE. Bk WIRHLS. This SRe
A MRPERFE R ESR, FEH) 10 pL ¥R R, TP, BRI, o b H S A S A L .

2.3.4. BEMmER
AGCU Database Y30 &5 &3 a4 Se BiERE 5 YRR 10 ¥R, SR — EAFRE-20°C, RHEAFH
BRULIIESR, B 25 L YRR, BT BRI, W ARRIZMET, HoRIg B IR 2

=X
FF o

2.3.5. HrpUmiat
AR S 1 ng Control DNA 9948 HII NGEEU ML . #eli . JEHEIR. £55 7. M4 &AM EDTA
ST, AR (R 1) RGBSR, Bl 25 pL A R, o0 B AR AL B DR A A 00

2.3.6. FFHRMEMK
FpER eI EBUE . . s AL X9 B9 B . ARG R DNA, % Database Y30
UM, B 10 L JT IR, BEATY G R, AT A e i DL .

Table 1. Concentration of inhibitor in template

= 1. RIRPIHIIRE

i) 551 Pk B
mer s 25 uM 50 uM 75 uM 100 uM 125 uM
[l 10 uM 12 uM 14 yM 16 pM 18 pM
JE R 40 pg/pL 50 pg/pL 60 pg/ul 70 pg/ul 80 pg/ul
Ca* 0.5 uM 0.75 uM 1.0 uM 1.5 uM 2.0 uM
MmaEA 20 uM 30 uM 40 uM 50 uM 60 uM
EDTA 500 uM 750 uM 1000 uM 1500 uM 2000 uM
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PEARE FEPENR: JEH 20 FIGCPETERAMAIIRE,  FA SEe & 8 A ISR BG 7T & 4R B DNA; #2170
Database Y30 bl & w5, Bodl 10 pL 3G R, #ATY 4G kA, 24 HA T s ol

2.3.7. BAREFRN

T/ IRARER IR : B Control DNA 9948 5 Control 007 F5if i, ZEMIE L 1:1. 1:4. 1:9. 1:19.
1:29 fILEBIVR &, 34T PCR § 34 A1 DNA RGN, &EFE A L B3t =P AT .

PR A FER IR : HU Control DNA 9948 (534 DNA) 5 Control 9947A (14 DNA)FRUE S, fEM#H
WEELL 1:10 14y 1:9. 1:19. 1:29 WILLBINR S, 247 PCR ¥ 3F1 DNA 23 B4, fFiR & tepidifT =
UPAT RS
2.3.8. PCR 505

AR 10 pLy 25 pL H 38K R, SRA Ix. 2x5[45, % 1 ng Control DNA 9948 Frife kit 73l AT He:
WIEE 3 WEIBKIEE N 56°C. 57°C. 58°C. 59°C. 60°C. 61°C. 62°C. 63°C; HIEIKEH 29.
30 K, SFE—FE A BT IR R EE 3 K.

3. MRGER
3.1, ERES—BY
PL Control DNA 9948, JE4%. FTA AP MMM, T REZIRY 1, THLEIE, 5XEILE,

PHFE TR ESR, oREE R E . B2 BEm, AW EIER 7%, 5 AmpFISTR®Y filer plus®
RGeS IR ey AR s M () 1), Wiz B R et S — 2k .
32. REE

W 6 FIIRFERIARAE AL 9948 F1 007 Z3 ki, Kgeaf BRI, B & EAKE 0.125 ng I, BT A 5
JAE PR S5 A R RIS R A A U 2, ] 2 s T 48R % B %2 0.10 ng I, D12S391. DYS635. DYS38911.
DYS390. Y_GATA_H4 1 DYS392 &5 75> Fe K] e 1) 25 o7 J5k R U iy il I i — B PRI & 22 0.05 ng
i}, AGCU Database Y30 F 4t 80% 155 i & K ARG o Pt AAS 70 & T A7 20k DAL A 1) R B8 0.125
ng.

3.3. F—%

SIGEERUR I, [FORIRIMBE . MERBE. VT, BAREFEA DNA /845 1 B R 3),
RWZ R G R W A I T R R R . PSR BOREARNZE, I FTA R(FE3H). FTA R(E) MR~ 32HK
FEZA . Control DNA 9948 i ] .

34. BEM

BRI s AR e PR L, Gl 4 R, FGR &AL o RO VRR 10 IR, 7E5E 10 IR 14T PCR 4™
B R KA, T R, AFRBAAFEARFTA K 59E40) 5 IR e, IR LB Z R,
3.5. frHnERRE

I FTAM AN VIR A 2 ARAE IR E N 50 umol/L AT 75 umol/L F I 41 2, {75 AT 3K 45 5 #8475
MATZMPERT 75 pmol/L I, T X BEIRAGH 4 BE R e 3 284, LB A5 A PR H 0, A P kR e o ik 2>
FHECFAR R &, ARG ML 20 3 HAT B I 32 1 o 7 3 A 28 WIS 52 AR 40 o 70k B2 DL ¢ 2.
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Figure 1. The results of accuracy test (a): AGCU Database Y30 kit; (b): Yfiler Plus kit
& 1. ERMEREER(): AGCU Database Y30 iX5&; (b): Yfiler Plus X5 &

Page 1 of 1

DOI: 10.12677/0jns.2018.63032

220


https://doi.org/10.12677/ojns.2018.63032

ticse 5%

Applied
Biosystems
GeneMapper® ID-X 1.5

Project: 20180209-lingmindu

8004

o AL;.M LA ‘Ml

AKJMJA

Sample Name SOS ‘ sQ SSPK MIX OMR cGQ
0.125ng [ ] I [] [ ] [ )
105 175 245 315 385 455
3000
2000
1000 j Abjt h
S Y | b alh L
0.125nq [ ] [ ] [ ] [ ]
105 175 245 315 385 455
3000}
2000
1000
Lo b i J\J\,&J_LL 1l |
0.125ng [ ] [ [ | A [ ] [
105 175 245 315 385 455
2400
1600

JT

Figure 2. The results of sensitivity test (0.125 ng 9948)

E 2. REFEMINLZER(0.125 ng 9948)
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Figure 3. The results of consistency test
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Figure 4. DNA profile of freeze-thaw 10 times
B 4. Rk 10 RE S BIEIE

Table 2. Inhibitor concentrations tolerance of AGCU Y30 kit
72 2. SR FI AR FHHEIFLRE

il Mk Hei JRTERR Ca* M EDTA
R <75 uM <14 mM <60 pg/mL <l mM <40 uM <l mM

3.6. R4

XIABFCEFEREA UG 2 0 M X9, 19, ey fa. AR E DNA BEATRSS, 2R
BN, BREAPEXTIE, ASH B DNA 737, wﬁﬁ)%ﬁﬁﬁ?‘ﬂm/\ﬁﬁ’E%E@ i 20 ] 2tk Te R A A
MFE, SERABICHER LK 5). BHNZRM &R RIEFHITE AR .

7. BEBEAEMBR

TR A REAS SZI6 25 BT 7R AR S B 1.25 ng, Control DNA 9948 5 Control DNA 9947A K Control
DNA 007 VR A LA 1:19 B, AERSAERAAS H ControlDNA 9948 [ 4EANFE [R i (K L (R 43 7Y . SEEg &45 R
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Applied Project: 20180209-shiyingxing nvxing
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Figure 5. The test result of specificity
5. FERMEMIKEER

wmE 6 A 7 Fios.
3.8. PCR IfEMIRE R

PR RS 5 AFRRY IR R 8 Fror, 25 uL F 10 pL 4 34 R A, 5507 HE A
DB, RIS R 2R S AR Ak, W eI R 2R 2l D<o 2x5I BT I, 7
GR35, AR IR 2k R AR 1 U

B SRR MR, KRRl FTA RIEZIEANEIA, 59°CIBKEET, ¥ 29
M TG IR — (94 B 10). 63°C I, SRR BB R, B4 Ar 3 RIS A T
100.

4. Wig

£ b4 AGCU Database Y30 BT G #EAT BB ARTEAR S MEREPPOT , S5 SRAEWT, 1260 G se o HEmh 70 1Y,
HAG T #0255 iR G REAR T (25 = 19: )V SRBe R #ER I 70 Y, [R) Ik B A et ) b o e e A
I HAZalR &7 & DNA RN brdE, AREH AR A . tbsh, TRV EEY 1, 714 2% DNA
PEMER 7Y, ARFEERAES R, fIALIRAERAR, JFRRIRRE TS R L%

TATHIERERI S~ DNA $d B @S K, OAE A ZSEbr ke R bk T EE/E M. T8RN
t, BIEEZ, /£ DNA $dl R i B R R Y QAR AL R 2 e xS D g, # it — 24 DNA
HAEEMIRe. Yiiler. Yfiler Plus. Powerplex Y23 S5 & 1 LARKSE Ny E g AT JE PR Ba e £, 1o Ho
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Figure 6. The test result of male/female mixture (9948: 9947A = 1:19)
6. B/RARKNMINLER(9948: 9947A = 1:19)
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é&@% Biosystems
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Applied
Biosystems
GeneMapper® ID-X 1.5

Project: 20180223-9948 9947
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0 i =R W | o s I 3
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13 [24]
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Figure 7. The test result of male/male mixture (9948:007 = 1:19)
B 7. B/BERAMHANIXLER(9948:007 = 1:19)
Applied Project: 20180209-zhunquexing
%) Biosystems
GeneMapper® ID-X 1.5
Sample Name SOS SQ SSPK MIX OMR cGQ
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Figure 8. The test result of amplification system 25 pL and 10 pL
[& 8. 25 uL #0 10 pL A RMIRLER
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ANT 37 AR RAR [ DR 7 R [8 ] PRIH TR R L R R AE SE M AR BE bRy T MR RE T, LA A —
AL BRI X FRE71(5], (HRHIES T Y Jetafiasife i 5 FH e

AW TR B A0 F bk (1 77 AT Y-STR 7 21, RG22, HE{ES AT s — R 7y =%
WAL, MFEBH &S, AGCU Database Y30 il & K AR EEME A, LI T 30 4> Y-STR
B[R BRI — SN EY . K. JiiE 7 A E AR R B R e, HR AR ARG B ) K
W RACENE, AR T of OB Y-STR DNA %8s e 2 4 &% R A0 %[9]. Database Y30 k7 £,
IR A PR 3 AT B e bt R AL LR 3. 0 BUAREY (Allelic Ladder) B35 T+ [E B Y-STR i WL E5E4T
B, R gE R 11 B 11 AT, AL A AU, HgE ST . 45 b, ARSI R, AGCU

R pcututstase v0 6| |\ | [IMark Sample for Deletion
L — [ ——
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] @] ] o] [5]
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Figure 9. DNA profile of FTA card in 59°C
B 9. FTA 7 59°C BABE TR B
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Figure 10. DNA profile of FTA card in 63°C
[ 10. FTA R7£ 63°C IRMRE TR BUE L
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|Ied Project: Ladder
Blosystems
GeneMapper® ID-X 1.5
Sample Name SOS sSQ SSPK MIX OMR cGQ
AL [ ] [ ] [ ]
195 1?5 24}5 3‘]5 3§5 4|55
5400
3600
1800 ( 1 | ‘
| l I
Ll J MR LN
AL \ [ | | [ | \ | [ [ ]
195 1?5 ‘ 24}5 3'] 8 ‘ 3§5 ‘ 4|55
4200
2800
LS SRR OEA AL
Al H‘“/ A] A“ l { '“ \ ‘“ il ““ Il‘ } . ‘A ‘Al ‘h‘lJpMJl,‘ln.Hm“ﬁjm)‘“m ”Hdlll
Figure 11. Detection map of allelic ladder using Database Y30 kit
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Table 3. The loci distribution of Database Y30 kit
%% 3. Database Y30 iR FI &P ERE E5H T
WHRR L
FAM (i) HEX (%%) TAMRA (%) ROX (4I) VIG (%)
DYS392 DYS391 DYS481 DYS393 DYS549
DYS3891 DYS456 DYS437 Y GATA H4 DYS557
DYS447 DYS19 DYS390 DYS439 DYS520
DYS38911 DYS388 DYS460 DYS635
DYS438 DYS448 DYS533 DYS444
DYS527a/b DYS385a/b DYS458 DYS643
DYS522
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