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[ Abstract]

(polymerase chain reaction)

Objective

cycle number, were tested using uniform design U6 (64). Result

To investigate the application of uniform design in optimizing multi-PCR

conditions. Method Four factors including MgCl,, dNTPs, DNA template and

DNA bands were clear, and a suitable

multi—-PCR system for 5 Y-SNPs (M130, M175, M174, M231 and M45) was established. Conclusion The

optimization of multiplex system can be used in forensic medical examination.
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(25 mmol/L) . 10 mM dNTP ( i L MRk A
FRAF]) , DNA Marker, {REF#E (FIIEIRAEYIA
FRAwED , A0, SEE. JokOrE (hifgH Ll
1), WNKMERE . Tris 0 FE (NOVON A ) ,
MI130, M175. M174. M231. M45 {3 551 444
A Invitrogen INEIE K.
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U DNA FEAS 20 153
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54.7°C, 56.8°C, 59°C, 60.8°C. HUPCR ¥ 1474

1.2.2 3| #i&it 5A& M &I M130. M175, 2 pL EFEE 8% MR NI BERGEERE, 260 V HLJE,
F1 &AL PCR ¥ A RMNEH AT RHEEZFIKE
Tab.1 PCR amplification factors and their levels using uniform design
7K
® 1 2 3 4 5 6
100 ng/pL 4R DNA/WL 1.0 1.25 15 175 2.0 225
2 mmol/mL dNTP/pL 1.75 2.25 2.75 1.5 2.0 2.5
25 mmol/L MgCL/pLL 1.5 3.0 1.0 2.5 0.5 2.0
PEFRREL (X) 25 28 30 33 35 37
#2 PCRYyMERSEM
Tab. 2 PCR amplification systems and their conditions
P RS S
1 2 3 4 5 6
10 x buffer (pL) 2.5 25 25 25 25 25
25 mmol/L MgClL, 1.5 3.0 1.0 2.5 0.5 2.0
100 ng/pL #i42 DNA (L) 1.0 1.25 15 175 2.0 225
10 mmol/L3|#(wl) M130 F ¥ 0.5 0.5 0.5 0.5 0.5 0.5
T iF 0.5 0.5 0.5 0.5 0.5 0.5
M175 F ¥ 0.5 0.5 0.5 0.5 0.5 0.5
T iF 0.5 0.5 0.5 0.5 0.5 0.5
M174 F ¥t 0.5 0.5 0.5 0.5 0.5 0.5
T i 0.5 0.5 0.5 0.5 0.5 0.5
M231 F i 0.5 0.5 0.5 0.5 0.5 0.5
T iF 0.5 0.5 0.5 0.5 0.5 0.5
M45 F i 0.5 0.5 0.5 0.5 0.5 0.5
T i 0.5 0.5 0.5 0.5 0.5 0.5
2 mmol/mL dNTP(uL) 1.75 2.25 2.75 1.5 2.0 2.5
5 U/uL Taq fiE (L) 0.2 0.2 0.2 0.2 0.2 0.2
V. O(Z&ER) (wb) 25 25 25 25 25 25
AFPEREE (°C) 95 95 95 95 95 95
ARPERTTE] (s) 30 30 30 30 30 30
BIGREE (°C) 51 ~61 51 ~61 51 ~61 51 ~61 51 ~61 51 ~61
BRI (s) 30 30 30 30 30 30
SEMRIREE (°C) 72 72 72 72 72 72
JEARETE] (s) 45 45 45 45 45 45
AR 37 35 33 30 28 25
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WHL 30 k.
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Tab. 3 Primer mixture system

5 W M130 M175 M174 M231 M45
10 mmol/L. 7514 (L) 0.7 0.7 0.5 0.4 0.5
10 mmol/L. 7514 (uL) 0.7 0.7 0.5 0.4 0.5

=1 1=¥ 1-2 1=& I-56 |-8 |-Tharker?-1 -2 30 7-4 75§ 3-8 37
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Fig. 1 Polyacrylamide gel electrophoresis map for
conditions 1, 2 after PCR amplification

3-1 3-& 33 34 35 38 7T 4-1 4-2 43 &4 45 48 4T Warker

B2 ¥EEHHRS 3. 43ME PCR ¥ &= R R HE
PR R F vk B
Fig. 2 Polyacrylamide gel electrophoresis map for
conditions 3, 4 after PCR amplification
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Fig. 3 Polyacrylamide gel electrophoresis map for
conditions 5, 6 after PCR amplification

3 itig

3.1 PCR E&¥ BRI MEZE

PCR ¢ 8 R 95 S 5EHR DNA . Mg, dNTP,
519, Taq DNA AR, LI PCR KW 24
IR JGREE . TR REEZ A R, MES
PCR ¥ ¥4 M e 24514, 288 58 UL 4L
M2 B A 2.

HEZE PCR i, 51kt 2 XEE,
BRI 2 PCR S0 S ERR E0 i ik
TH 2 255 20 i BERE S, AT AT DL b Rk
H5HM DNA R B A, DUMES L8 %~ —
B TAE. I HE 52 BN 5 | P %) Z 8] 5 AR
PIBIE A, RRRIES ) — RAR TR 2.



22 N RN S 1

834k

R Je 224519, 18 Kl B2 38 H W2 78 PCR
AP WGP ISR N EE AR, FEIR A
TR 5 R B R BRI, X AR 7N A
BI85 | st A A AR KR E. Henegariu O
SESEERI, B B BRBEREE 56°C ~ 60°CHt
S G, MAEZE PCR RV, FEAL4°C ~
6 °C YR JORE RERS SE AU T il B i B By
.

Mg* J& Taq DNA REBEFIRGER]. SRMAESS 5
MR, T Mg B SR, 3 Taq
DNA 32 BERTE PEAS A2 , DR T 18 S AR 0
5.

3.2 HEIET

X PCR W AR R Akt £k 2 % AT A
R ANE SRR, B R IR0 S AR R
&R R AACE A TR R, HEH T2
WA R AR, S FBRER, HAREHmR
R R BIARE M, EASR ISR
P IEAS M AT IS ks A oA AR Y R i
it , BN REAR- Y04, S TR
UK 5] 3 BRI 55 0T Lok, RCOR s
TIREE, R -FEZEE. 270 @R
SR A, WS BHETE TR
AT P, SR SRS N FE o L Y
SOV . RRRREA SR A ARG SR, T
SIS B E R FE L, SRR R AR L
KA I Ho i T A BRI 4 S S
Pk AR AR g AR, X 2 SRR S
TRZR B FZHRHE, DL BRI R B IR,
FEA S5 S g 25 R0

RGN T 54 Y-SNP fi i)
YRR, RMHERE—MUEAE" kA
WSROt R EHA TR B 528, ARMER 2 —
MRS, T TR E R A S A A
PCR 4" 4 1A 2 v & [R5 ] (4 S e P48 D DRI 24
WS iy EEEINRE, T AN AR Bl AR
TS FUEma R HE T . Pefbas R F S5,
HEF I, R A OISR S A L5 = 2
ISR A MR R, FTLCR IS MR R T8y
H, TERCRA AR R E O S TR R R .
B SR 28 S Bt . —ik
HAESK /D B LRI BT FA—E 1538 — D EAR
HRCR, X5 PCR 93 s 2 [a] i 47 i
— ARG SR WL

Z LR RS B 1S B AR R B R I A 1
B, ATRA M R, AR T AR E, T

HIGE TEEA N APGIRE T2, 1 SNP AR
FHT— R AARIC, BRI IR 22E kR
SN, AV 5 4> Y-SNP i, 2k
T 2008 4 Y H R 2 Gk ARG A5G SCRR
B 3 15 R AR S DI IR i1
GG R R 0] DU A SR = R IT Y =
B PENE Y-SNP st t% Z A MEFTE LA KL BR 2 )i
TSR BESL AT RIS,

(5% 3L k]

[1] DIXONLA,MURRAY C M,ARCHERE J,etal. Valid-
ation of a 21— locus autosomal SNP multiplex for forensic
identification purposes [J]. Forensic Sci Int,2005,154:
62 -177.

[2] KIDD K K,PAKSTIS A J,SPEED W C,et al. Developing
a SNP panel for forensic identification of individuals [Jl.
Forensic Sci Int,2006,164:20 — 32.

(3] F5bE, THE, B, 558, Y Y A3 SNP LA 38 1z
GRSV R E S () ], P ETR R AR
7,2002,17(4):195 - 197.

(4] KR, skobk, A, 2. S0P B ARKR 129> Y- SNP B
Hoipt e 284k ]. KRB AE AR ,2006,22(2):125 -
129.

[5] ABLANCO-VEREA,MBRIO E,RAMOS-LUIS, et al. F-
orensic validation and implementation of Y-chromosome
SNP  multiplexes [J]. Forensic Science Internation:
Genetics Supplement Series,2008,1:181 — —-183.

[6] MIGUEL ANGEL CHIURILLO,MARA ROJAS,NOELIA
LANDER, et al. Development of Y-SNP typing assay for
forensic  application in Venezuelan population [J].
Forensic Science International: Genetics Supplement
Series,2009,2(1):444 — 445.

[7] ROBERT POMEROY A,GEORGE DUNCAN B,BULBIN
SUNAR-REEDER C A,et al. Lowcost, highthroughput,
automated single nucleotide polymorphism assay for
forensic human DNA applications [J]. Analytical
Biochemistry,2009,395:61 - 67.

[8] ANTONIO AMORIM,LUYSA PEREIRA. Pros and cons
in the use of SNPs in forensic kinship investigation: a
comparative analysis with STRs [J]. Forensic Sci Int,
2005,150:17 - 21.

(9] Jrgb#s. Boiat S8 siatRIM ] Jbat: Blee iR
11, 1994:69.

[10] F5e, ERE 580 EW LML PCREE PR .
6 P52, 2007 ,22(5):620 - 622

[11] ks, BULst, ST H:, 5. ZEPCREARTES P19
WA [ hE S 2007,24(1):
45 - 48.

(M55 52 50)



52 IS RVSE N 1 % 34%
tric oxide synthase expression in monocrotaline— induced Surg,1991,102:874 — 882.
pulmonary arterial hypertension in rats [J]. Circulation, [13] GONZALES S,NORIEGA G O,TOMARO M L,et al. An—
2001,104(21):945 - 950. giotensin— (1-7) stimulates oxidative stress in rat kidney

[11] ESTEPJE,LAME M W,MORIN D,etal. [14C Jmoncro— [J]. Regul Pept,2002,106(1-3):67 - 70.
taline kinetics and metabolism in the rat [J]. Drug Metab [14] TALLANT E A,FERRARIO C M,GALLAGHER P E. An—
Dispos, 1991,19 (1):135 - 139. giotensin— ( 1 — 7 ) inhibits growth of cardiac myocytes

[12] SPINALE F G,CRAWFORD F A,HEWETT K W et al. through activation of the mas receptor [J]. Am]J Physiol
Ventricular failure and cellular remodeling with chronic Heart Circ Physiol,2005,289 (4) :1 560 -1 566.
supraventricular tachycardia [J]. J Thorac Cardiovasc (2012 - 11 - 03 k)

(3225 22 50)

(12 A ANV T, SEPCRIZMMBMAE (18] B 6] MARD W, 4T el s il ],
B IEORAE LY ] PRI T3 MO bR (BHEE AR, 2011, (7)) B AL, SRR RS, AU R R 2002:598 -
26 - 28. 600.

[13] HENEGARIU O,HEEREMAN A,DLOUHY S R,et al. [19] TATIANA M,KARAFET,FERNANDO L, et al. New bina—
Multiplex PCR:eritical parameters and step—by—step proto— ry polymorphisms reshape and increase resolution of the
col[J 1. Biotechniques, 1997,23(3):504 - 511. human Y chromosomal haplogroup tree [J]. Genome Res,

[14] A7, BUKE, T3, % BSRIHERES- 2008,18:830 — 838,

SR-PCR L iR [T ], Mi4E2A41,2010,22(3):202 - [20] SHI H,DONG Y L,WEN B,et al. Y-chromosome evi-
208. dence of southern origin of the East Asian—specific hap—

[15] XUIRIL, Kb IE, M4k 4. ARG VT R 5 logroup 03-M122 [J]. Am J Hum Genet,2005,77:408 —
IEBETEL ] S HOR SR, 2010,27(9):52 - 55. 419.

[16] #O%, ¥ A, WS RILAEZ =05 i AT ). [21] HINDS D A, STUVE L L,NILSEN,G B,etal. ~ Whole -
O EE 2524278, 2007,20(5) : 20 - 22. genome patterns of common DNA variation in three human

[17] SRLUEE, RIS XB/ANET. ST B A= ) AR 1Y populations[J]. Science,2005,307: 1 072-1 079.

SRAP-PCR Wit % [J].
(18):41 - 16.

[ A 238 ), 2009, 25

(2012 - 10 - 14 Yicfs)



