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(P=0.008 #2= P =0.013), L mzk2 4 40 pl, Z @ erE A 15 min, 4 &% % 100 pl &, 0D260/
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FEzRF 40 pl, TERJE A 80% it ,0D260/0D230 #4 Mo it 45, £ 4. % DNA 43 %4k 6 % & o,
T VAL AT 1] 15 min, 428 100 pl #E3k % 80 wl, TEE K JE 80% W3- I AF ; do xF DNA 46
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Optimization of genomic DNA extraction with magnetic bead- based semi-

automatic system
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[ Abstract ] Objective: To develop a rapid and effective method for genomic DNA extraction with
magnetic bead-based semi-automatic system. Methods; DNA was extracted from whole blood samples
semi-automatically with nucleic acid automatic extraction system. The concentration and purity of samples
was determined by UV-spectrophotometer. Orthogonal design was used to analyze the main effect of lysis
time , blood volume , magnetic bead quantity and ethanol concentration on the DNA yield; also the 2-way

interaction of these factors. Results: Lysis time, blood volume, magnetic bead quantity and ethanol
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concentration were associated with DNA yield (P <0.05),but no interaction existed. DNA yield was
higher under the condition with 15 min of lysis time,100 pl of blood volume,80 pl of magnetic beads and
80% of ethanol. A significant association was found between the magnetic bead quantity and DNA purity
0D260/0D280 (P =0.008). Interaction of blood volume and lysis time also existed (P =0.013). DNA
purity was better when the extracting condition was 40 pl of magnetic beads, 15 min of lysis time and
100 pl of blood volume. Magnetic beads and ethanol concentration were associated with DNA purity
0D260/0D230(P =0.017 and P <0.05), the result was better when magnetic beads was 40 ul and

ethanol concentration was 80% . Conclusion; The results indicate that the optimized conditions with

40 wl magnetic beads will generate higher quality of genomic DNA from the whole blood samples.

[ Key words |

Automation; MAGNETITUM; DNA/isolation & purification; Blood; Genomic library;

ORTHOGONAL TEST; Ethanol; Cells,cultured

[ J Zhejiang Univ ( Medical Sci), 2012,41(3) :320-326. ]

WEH 73 5 LEW) 2 ORI A B ALK
ERBFEC O . TR TR E R TR
s, it e R 4 IR 73 M (GWAS) |
1308 SNP A i FE LR 73 1 , 380 2 K& DA 21 SO i At
S, R B R L IR A R R O TR 4
DNA. Frii 2 DNA WS 2 Al — 2 45
ey ) 5 B 2 S WA 21 J5 SRR IT T, DR R 28
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1.2 5] TOYOBO @3kikAEHZH DNA $21)
& ( HZAR TOYOBO 22 w]) 5 JE/K S (3
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Table 1 Factors and levels of effect on DNA

extraction
g
K¥ gmet A/ TEER LI
[E]/min wl &/l W RE/ %
1 15 100 40 70
2 30 200 80 80

F2 L(2) ERRBZITA

Table 2 L,(2") orthogonal layout of DNA extraction

1.5 DNA2ECERR KA mreARs b 8
Oy He 36 2 IEAC W R AT 8 FOARTR 4544
() DNA #2505, 6 MREAILER 6 Ik, 1
BERP A TS 1 FLAS i IR (4 25 % B DA
ZBRREBR AR X DNA $EBUSCR 1 7200

1.5.1 ik HeHRACER AR U K 24 A R 4>
I PR REER L LA TE WK OmMA U
RI96FLAR N, 55 1L/ 257 L A 750 wl 24 fif

B %
1 2 3 4 5 6 7
I F 5
A& x BRI x A& x
S BF ] A& WLk V2371355
gk H A B .\ =) Xy =)
ZLfe ] kAt ek A -
1 1 1 1 1 1 1 1
2 1 1 1 2 2 2 2
3 1 2 2 1 1 2 2
4 1 2 2 2 2 1 1
5 2 1 2 1 2 1 2
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1
8 2 2 1 2 1 1 2

WOFN 100 wl/ 200l 40, 565 2 FL/46 8 FLImA
900 pl PEi A 40 pl/80 wl i%k, %5 3 /45 9
FLANA 900 wl YA, 55 4 5 £L/55 10 11 £L4&%
HIA 70% (55 80% ) .1 900 wl, 45 6 FL/45 12
LA TE 3 50 pl (K 1) .

1 2 3 4 5 6
1:750 wl 2B + 4210 (100 pl/200 wl); 2.
900 wl PEISHR + REEE (40 wl/80 wl) 53:900 wl YEiH
Wis 4:900 wl 2 (70%/80% )5 5:900 wl 7,/
(70% /80% ) ; 6:50 wl K.
196 3L U ZAdmtt = % B
Fig.1 The order of sample application in U
shape 96 well plate
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P AN 26 AR, 45 2R I3 3 i SR TR) R B | 4 o R R R 2 (] ]
2.1 KRS AMA DNAKEEREN 2N RIZHEAEM(E4) . RS ZRAF KT
RO R, R R AL BEREEF (9P DNA WREERT DL, Y@ AR 15 min,
SR 4 A FROV X DNA R EE 247 4xifitid oy 100 wl B, @ BRE O 80 wl; ZWEHk e
TEGET 7265 (P <0.05) , MR E A4 O 80% i, FEAS P2 DNA ¥ e (R 5) o

F3 DNA RE Ao 69 E SR I 25 R
Table 3 Results of DNA concentration and purity by orthogonal experiment

. bR K5
DNA WeEFIARE .
i 1 2 3 4 5 6 7 8
DNA/(ng - pl™") 1 39.5 62.2 43.8 45.1 49.1 46. 1 31.0 47.8
2 34.4 48.5 33.2 33.1 40.7 46.7 29.0 30.4
3 30.2 38.6 26.2 32.4 34.5 28.3 21.7 32.9
4 38.7 58.1 47.7 46.0 49.9 43.7 23.7 39.4
5 38.6 52.8 41.1 49.2 35.6 41.7 30.9 41.8
6 35.3 47.5 42.1 51.2 37.6 37.1 35.2 51.4
0D260/0D280 1 1.81 1.82 1.78 1.76 1.80 1.81 1.76 1.79
2 1.84 1.82 1.78 1.75 1.79 1.81 1.75 1.78
3 1.88 1.80 1.86 1.74 1.79 1.73 1.88 1.75
4 1.83 1.81 1.84 1.76 1.77 1.80 1.90 1.75
5 1.82 1.82 1.77 1.80 1.78 1.75 1.79 1.78
6 1.79 1.83 1.79 1.76 1.79 1.75 1.78 1.77
0D260/0D230 1 2.38 2.22 2.26 1.71 2.12 2.07 2.03 1.81
2 2.32 2.24 2.05 1.83 2.19 2.03 1.52 1.90
3 2.13 1.92 2.42 1.28 1.94 1.65 2.08 1.80
4 2.21 2.27 2.16 1.85 2.12 1.97 2.05 2.15
5 1.86 2.33 2.32 1.97 2.26 1.66 1.66 2.33
6 1.93 2.24 2.27 1.87 2.08 1.84 2.10 2.18
R4 DNAREF EZnk
Table 4 ANOVA of DNA concentration
i ZEHIE B2 5 A ¥y F P
L4 fat B ] 248. 885 1 248. 885 5.181 0.028
o 1fi 247.975 1 247.975 5.162 0.028
T Bk 692. 360 1 692.360 14.412 0. 000
Z R 432.600 1 432. 600 9.005 0.004
PR 2065. 809 43 48.042
2.2 N[N 2 4% DNA 4l F )52 i) BIRm 32 6 mI UL, fE Bk ) RN S e (]

2.2.1 AR & X 0D260/0D280 L {H N4 I 19 32 HAE A X 0D260/0D280 1) HfE.
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SN (P =0.008 F1 P =0.013) , REEHE K40
pl B 0D260/0D280 Hy~F-3 LU fE A 1. 807, 5 T
WEER O 80 pl I AY-FI HME 1. 781 (K 7)o
S 1) R0 42 1l £ % OD260/0D280 LU B 11 58

R5 BT ZREKFE DNA RE G HH
Table 5 Effect of different levels of variables for

DNA concentration

BTy K- DNA/(ng + pl™")
HLARFIILA 8, SRSy 15 min, 421 il B f] 15 min 42.313 £8.928
100 pl 5, 0D260/0D280 {1y L A fit T & 30 min 37.758 +8.355
AT i BN 100 pl 42.308 +8.395
2.2.2  AN[FEHAL 4% DNA 0D260/0D230 200 1 37763 +8. 890
BRI REBR B RN £ VR B Y 3 AN X
0D260/0D230 WARKI B M fESE it e e (P BRI 0wl 30238 27403
0,017 Al P = 0. 000) . 475 B ] 9 % 17 M 80 pl 43.833 +8.649
MR WG 2257 (K 9) o BEEREN 40 pl, & LK 70% 37.033 +8.000
RV B S 80% i, OD260,/0D230 -1 H A %2 80% 43.038 +8. 805
F(#£10),
F& 6 DNA %5 (0D260/0D280) 7 £ 5 k&
Table 6 ANOVA of DNA purity (0D260/0D280)

Ji 25k B 2575 A 7522 F P
ZUAF I ] 0.004 1 0. 004 3.235 0.079
4 1 0.003 1 0.003 2.634 0.112
0 B 0.008 1 0.008 7.638 0.008
IR 2.083E -6 1 2.083E-6  0.002 0.965
G i) R 4 o (9 52 AR P 0.007 1 0.007 6.699 0.013
TP 0.045 42 0.001
KT FEKFrEZZ 3 DNA % (0D260/ =8 Zlmnatia L 4 &2 xf DNA 4 F (0D260/

0D280) &5 % v@ 0D280) 9 X ZAE A
Table 7 Effect of different levels of magnetic Table 8 Interaction of lysis time and blood

bead for DNA purity (0D260/0D280) volume for DNA purity ( 0D260/
A K 0D260/280 J{H 0D280)
AL SR I ]
RN 40 pl 1.807 0. 041 = 15 min 30 min
100 wl 1.823 1.781
80 pl 1.781 £0.030
200 pl 1.783 1.790
%9 DNA % & (0D260/0D230) 7 £ HH £
Table 9 ANOVA of DNA purity ( 0D260/0D230)
T ZERIR BT R F ¥75 % F r
] 0.130 1 0.130 3.392 0.072
ou (=1 0.118 1 0.118 3.074 0.087
ER & 0.232 1 0.232 6.055 0.018
LT 0. 649 1 0.649 16.900 0.000
R 1.650 43 0.038
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F10 BT FRE K3 DNA 45 (0D260/
0D230) #9 %5 va
Table 10 Effect of different levels of variables
for DNA purity ( 0D260/0D230)

A IKF- 260/230 ¥{H
3755 40 pl 2.103 £0.212
80 ul 1.963 +0.256
LR B 70% 1.917 £0.253
80% 2.149 +0.169

3 3 i

%R A P R 3 2l 1k Fn s i = Pk
TG KA R DNA 2 ICTAE . 7l — B
B ShFEBL, i AR A &, o A Z AR
Wikt PR E DNA 3 RNAY . C A 58 & Al
FARZIR B B3R UL, 7R F A4 il bt i 2 okt
PRIZH DNA fy05 1 o i ek vk i O 8ol
FRAR AU 1 A o R B v $ I DNA 3
PR Rl , ST R O %6, 5K
B a5 AN  DNA SIS A b, 24k iof [ | 42 1
R N RV S R S DNA R Fn 4l
B, For 2 B R R 2 GRS R
YR Ay S st () 4 1
3.1 @izkEMAME  7E DNA $2Hud i,
WEBR AT HE SR B DNA, {2 73 25 - alifk . 14
TR S i B OE b, — ORI, 4 i &
ST DO P R R 3, R N G
12258 AW B DNA | 335t D) AT G e oo e % i 2
HIWR B RE T, S EOR R REER SR B, R0 DNA $2
IR N T A 225 R s i AN L BEIR 9%
TOYOBO 25156 B Hp 47 Al 24 100 pl 4 i
T 40 Wl BEZE, B 4 i 2 A0k 2 EL 49y 5
2, 42104 200 wl BFFEANA 80 wl fiEk ., % EF|
96 FLAR A FAFLAAFR, BRAL 42 il 2 LAAS 3 200
Wl EL PRI, A S0 B0 4 ot R K P A 7
100wl 1200 pl, A0 R B REEEPT K -5 7 40 ul
80wl A ES PR 5 FH 42 I 6T DNA 3k
FEBIAEAE RS W, XY 3K & 80 i, 4 il &
100 wl ff, DNA -39 B o o 1% 45 R R
TOYOBO 271 156 B Ao 477 H ot v B B PT REAS
JE o fHAE, X DNA Sl EER, Y REER o 40 pl

A, LA 2 T 80 pl,

TEfG ek gn rh, AT T i3k &,
M4 [fi o0 100 wl B, @k 0 80 wl, 4 Il
200 wl B, @R 120 plo 25 R B,
FlZ&4F N DNA SF kWA Sl ¥ 27, &
I I ASRESE =5 DNA AR,

LA IR, 100wl 4 I A1 80 pl fE B
A ARAG A FAR AR 1 100l 4 [ 1 40
w2 AT A 255 AR A Al
3.2 LFEWRIE AFMREEW L EAE DNA $2H)L
AR TR AERAE . mWE CEE(TEK S
sk 95% £ 1) FZR FITTIE DNA (WIEH , i
FEAR— R (70% ~80% ) W n] 2iiff, DNA
T BRI A AN S v VR B L B DTUE DNA,
PEAEAR RS Hh £ S ZE R Al .

L AN REEAG I DNA 21 H K45 bR
k1 0D260/0D280 L. {E Fil 0D260/0D230 H{H .
#fi DNA 0D260/0D280 (B %4 1.8, 1% LAt/
F 1.6 0, R AEARE Y, KF 2.0 &),
4 RNA V52 . 24 0D260/0D280 M A [l
1.6 ~2.0 i, FEASE B HEALF 525K . 0D260/
0D230 2 /R A1 /N a5 e, — i
(5 £2 325 (1 PCR 16 48) X 0D260/0D230
FUAEL I A 49 0K 2R, (LA 4 35 R 41 56 3k o0 A
(GWAS) W58 1, i Z /N TR IR A 455
MSEs H B 25 S, B 225k DNA (1) 0D260/
0D230 HEH KT 1.8, PAERSLE b K2R
70% 1 L PR DNA rh () 22 BT ih 25 1, 12 =
DNA 4l TOYOBO izt 71338 W b Fi fry o 52
70% 1) £, T, A 7E TACO 2 H s ARS8
R 10 B A 02 80% 1 B, AU
S, FATTAE R 5 H X R AR R 1 2 REAE
ETIRER . 45K Ew, PR CREVE S
) 0D260/0D280 FL{EFIFF A EK, HIE 80%
ZEEVEI S 1) 0D260/0D230 Hf %k F 70%
CEEM LU, T 38 & 4T GWAS S8%F DNA 4fi
JEBR ARG SE5L 5 . M DNA 1R M JE R,
80% L WEPENLIY DNA 15334 5 F 70% £ [
I, FATIA K 80% £ B it I Y DNA $2 B
BORAL T 70% (1 215
3.3 ZYmati] AE TACO 2 A & IAR LM
VOERAERR 7 rf, DNA 24 M 1) B[] K 24 /2 15
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min, g T $5 DNA 133, 25 816 e i -5
SURW A VE F S ), 6 2 Ve S e 0. — K
DNA $RIBGE o 2L A I ] R 24 2 15 ~ 30 min,
PR F AT THR LA 8] 30 min 15 15 min /XS 1L
EUE 45 2R W7, S LA ) 0] O A BE 2
DNA 7358, REEVCEM 15 min T LA 1M 41 i
BUR5E4A . LITERIBIFTEI N , 15 N2 int ) ml i
5 DNA [l HAEA YGRS A B 5]
ARSI . R FR o 18] 11 42 I &8 1) 52 B A X
DNA 2l FZAT 0 (R 8) , (HAE 4 AR T Y
DNA 4l 8 35 755 2K, D ik R s BAE A
EN7Y- 38
3.4 WEERERE WEBRIE ARG AURAR IR 2
WG MERA D BRI o REERER B 255 R
DNA W SGHE , 5 BT I v 2 70240 5 /) AN HET
PRLHETE DINA A i R WO BE T , o200 25 0 el %
P REIRULUE , W0 B i Fe A8 b T AR, LA 255
B Rl GRS

TEA YGRS, BRI ] 42 i 5 B3R &
LR FEXT DNA 4l B8 S5 7 7E F2 3800, 2K 1
LI PENS DNA SUJEAFFE RN o BR T 2
() R4 i B % DNA 4fi B A7 75 58 BAR IS, 0f
MBI AR PR 2R Z (W] 158 A . ZEBE1> DNA
PR F b, AP BRERAT — i 1 25 BN 4%
PRI FTRESZ IR AN, AR — > e AR 3, 4]
A BEXS B Z AR ICCR ™ A B 5

AR IR LR B Sh R IR G i o
S 51 KA AT IR EAL, REGEED T AR e
FERF H SR DNA, — BOR UG, keI i) K 2y
10 min, £ —¥Ki£47 50 min,1 h NEIR]5E AL 16
IMEARRIRIRTAE . 7ERSEA gzt i, nl
BT — R IAE AR . S 7EAT KAt & DNA
SEBCTAERS iz FZ IR R GE0F & B HE AR
(], AT R L RIFN ST o SRS N T4
TR, B shAR BOE i A A 8w, (H AT LA
T e 3 IR R B AR . — 23k
R & DNA SRR BT HA 8 B 5. Al
B T — R 255 R & A A
A TRIFESRAS T BIAE Y DNA S2IRCR , J1CK
FEAR T A D REA R BUSAS

£ DNA S8 L A5 PF R e | 4
RSB ] A R BR R SRR B 4 A

F0F DNA Ve B 4l B s, Ml 2 24
Tk DNA {16 400 B TR BRI, 1T DA SE R 1
PEWERA R ZfFIN ] 15 min 421015 100 wl
Bk 80wl Z B 80% £ 1 24 %F DNA 4liif 55
SRR, TT LA SRR TR B R 40 pl, Hi A
SAEAAE , USRI DNA SRR,
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