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BRA,REH, D (2607280 nm) £ 1.69 ~1.72. £#ATH BN FRANHF&HH &I RY , HRET0F L
g FEHARE A D (2607280 nm) 3k 1. 83,3 & X EAM 2 Z K. F|  Solexa Genome Analyzer System | J7 4 & &
AR B I A R BT, T RO 8 8 85 R R A 90, 8%,

KR ZAFEMN 7 ; & EH A DNA; & 77 . s Solexa M| 7

FESES: X703. 1 XEkFRERD: A

LEHE: 0367 —6234(2012)06 — 0020 - 04

Extraction method of metagenomic DNA used for the next

generation sequencing technology

LI Ang'?, CUI Di"?, WANG Ji-hua®, ZHANG Si'?, YANG Ji-xian'?, MA Fang'’
g g

(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, 150090 Harbin, China;

2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
3. School of Life Science and Technology, Harbin Normal University, 150025 Harbin, China)

Abstract; Extraction of metagenomic DNA from environmental sample was the main restrictive factor for the

metagenomic sequencing. Three different extraction methods were used and compared in this study. The results

indicated that the metagenomic DNA obtained from the activated sludge by Liquid Nitrogen Grinding + DNA Ex-

traction Kit was the best sample due to the largest information and best quality, and D (260/280 nm) was be-

tween 1. 69 —1.72. During the sample preparation for the next generation sequencing, D (260/280 nm) of the

metagenomic DNA reached to 1. 83 after purification, which met the requirement of library construction. After

the sequencing by Solexa Genome Analyzer System, the results showed that the forward sequencing of these two

samples was successful, and the high quality data was about 90. 8% , which could be used for assemble.
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(Metagenomics ) , REFRSEAE iy A 1) 40 B 1L R %) ik
DRI . 2 S R ARBFE BRI B 32 22 LU
AT IR HoB g E IS P B B
BRI FPEAR B3R 5 2 AP R 2 &85 |
PN S i i L S LR E 5 N
ST HAE IR PRI A RN DNA 1745
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PE, S BT 2 AR 92 5L 2 DNA 4R EO5 7k 21 -

SR R, F 3 O R AN E T
I, 7 3 PR AN AR AT I T V5 7K A 38 3 vk
T5IE R G A PR FE R A O AR A 1 B )
FEAIE.

T, RS b 22 5L 24 DNA 42 BUsioh
A AR S e S o s DA £ e s e
— U R S IR A R IR
FHE A DNA $2 50 kA B 2l miG s
Y72 IR 41 DNA $RBO7 L BT . A 30
TR 22 56 R 20 DNA SR 5 09 e g, 57 il
JE 7 LR A P SR A PR | R AR R B IS TS
Ve L 4] DNA SRR v 5 PR 6 175 U 7% 5 A
ZH DNA 19 AS [A] 42 B 77 20X Solexa I 7 25 4L 1)

AL

L1 HmxX&E

TEPETS P AE 430 1 2009 ARk 2R (10 J)
MAZE (12 J) RE BWERIERTTG K 1k
SEPRZRGE i AR L ARE L 2. —E 5Tk
2210 ke/min B0 5 min, B0 53 IS, 1T
VES BMRAE T - 80 CukAfH ,48 h NERBUE 15
Ve FE N 4 DNA.
1.2 ERFZARR

H TG PE TS Je A 2 DNA 9 45 3 32 2 A ik
& PRI K Wy — S ) S S BOE AR A AT
B BEPE/DN, BRI DNA R SRS =, (H R AR
G4, PR RN W — S T A 1 5 4, iR
1 (2R 0 R BRRCRANE. B IL, A A I 0K R
TR 51800 @ AR S, 5 BT SR BUE M T S e )
T LI ZH DNA  DUHA SR i T 1R A A e A8 B2 B ik [
ZH DNA FE G 2l

WEORATT — 80 °C pKAH Hh 83 M ¥ P A il 17T
TEIWEIRZE v (pHT7.0) P2 ~3 K, 37 1
5, I3 03 R A 1) 77 20 3k 47 6 A 41 DNA
SR
L2010 & SR R TS e 2 B P 4 DNA

SR FH L U485 2 w0 A 7 ) 240 T R PR 2 4R G
A& LRWE

1) ) — & 5 BT PETS R UTVE A 40 pL
DB %% . 160 wL Lysozyme }2 8 wL RNaseA , ¥ JiE
=37 C fEIR K 30 ~ 60 min, 1 ] Sf (8] A5 {31
ELLAEROK.

2) KIBFEEE, inA 200 wl DLT ¥ #1 25 ulL
Proteinase K, TH 3 i 1 b Sf [m] B 48] 250 5 (s 2 1)
JIEIR ). B 65 °C Hlh KA 30 min, B 1] >4 0] A5 2]

BLOAEOR. KGR L (9 ke/min) g EIE
A— DT E.OE A 200 pL JoK CFE, IR
SJa AT ARMAE P, B0 S (12 ke/min)
W B AE RS A —A T A IO

3) K500 Wl W1 e 20 5 Bl I R
PIVBAA , W BT T IR B4 ey E A 2 ~ 3 IR
PR BEAERS A — 1.5 mL (S50 v, 7E W%
g fim A 100 wL T1 ¥ ,65 C ¥t & 5 min, 5.0
(9 kr/min ) BRI ( -20 C) fRAF.

1.2.2 [y — @A77 kR M5 I8 75 B H 24 DNA

1) FRILT g 28 - 80 “CORAFIIE P TS e FE i
T 10 mL K B0 B, A S mL 22w il
(TENP) 5217 &%

2) T 100wl 7 iR BRI 2 28 vk B
1 ¢/1,37 C/KIB 1 h.

3) JA 500 pL 10% SDS % 2 i 2 43 50K
1% ,50 wL Proteinase K Ly, EA T m W N
200 mg/1.,55 CK¥A 1 h.

4) KRS R 1.5 mL B4, A%
TRFY PCL FE40R AT 4 CAIRIR 250 (12 ke/min,
10 min) . W, B2l —IX.

5) FRAHH_EFERMASERRUY C il —IKk.

6) FRAFM LIFRANA 0. 6 FF AT S P EE,
-20 °CYif% 40 min, 4 CARIEE L (12 ke/min,
20 min) , % Fi5.

7) A 1 mL 70% ZBEERTTIEY) , 4 CAIK
TRESL (12 ke/min, 10 min) , 5 _F 3.

8) ASRKTULIEY, INA 20 WL Joi #4fik
1%, LUK, —20 CAORTFERR .

1.2.3 Wy BRI e 5 0] A 25 5 S IO M5 g
T EE 4 DNA

I TETSJRRE R IR BT J5 R PG & kA T
TRHEINZH DNA A5, S8 BOL RN 1. 2.1 fridk.
1.3 REFEEADNA RE . 4ERFENNER

R kA& U

N5 BT SR IR I P 75 U1 2 Bk L 4 DNA [ e
3£ R SR T 45 AN i 3% 351, L Marker DL
2,000 fESARME, B2 pL BT 45 14 25 26 I 41 DNA
FE AT BN R EE I HEL UK
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1) 4Hpa R 2R & R FRF TE buffer/ddH, 0
#PFF 2 300 L, Covaris {3 g5 75 1T Fr BL i 4
BRI ,3 % B R HEE A

Covaris £2/F% (1) :10% duty cycle, 10 Indensi-
ty,500 cycle,10 s, 3L 25 cycles.



<22 MR

S N AN

CHENE

Covaris £2% (2) :15% duty cycle,15 Indensi-
ty,500 cycle,15 s,3L 25 cycles.

Covaris £2% (3) :20% duty cycle,20 Indensi-
ty,500 cycle,20 s,3L 25 cycles.

Covaris £2JF (4) :25% duty cycle,25 Indensi-
ty,500 cycle,25 s,3L 25 cycles.

2) Kiugh AR R, 50 wL —%% cDNA,25 pL
water,10 wL 10x phosphorylation,4 wL 10 mmol/L
d NTP mix,5 pL T4 DNA polymerase,1 pwL DNA
polymerase ,5 L T4 polynucleotide Kinase, 7K #p5%
% 100 pL,PCR ¥ 18 J5 1.

3) [ &b A T BE ¢ DNA 37 i i i Ak A.
32 wL YEBE=#,5 L NE Buffer, 10 L d ATP So-
lution, 3 wL Klenow Fragment, /K #f 5% £ 50 pl,
PCR 43 J5 TE .

4) WSk, 1 g VEB9.25 uL Quick Liga-
tion Reaction Buffer,1 pwL PE adapter Oligo Mix,
5 pwL T4 DNA Ligase, /K455 % 50 wL, 4lifb /.

5) PCR &% ¢ DNA fEitR.

6) I PCR 749),2100 £

7) M.

2 HRAM

2.1 FREHEEAERSEREA DNA BILRITM

ARTR) 7 35 4 BT M T R R Y 2 B AL
DNA GiE 1 fim, b5 5 1 ~6 43 B BB
() 3 d1FATHREAR 3 41 22 R 41 DNA K451 4l
mzE 1 .

M 1 2 3 4 5 6

2.0 kb
1.5 kb

(a) WRIEIE (b) B - A5k (o) PR + i Gk
M—DIL2000; 1, 3, 5—RkFhEdh; 2, 4, 6—&FeREfh.
1 REGHAEEEH DNA IR R X E
®1 FEFEHDNA H4E

EEL7D D(260/280 nm) D(260/230 nm)
1 1.62 0. 84
2 1.65 0. 87
3 1. 66 0.90
4 1. 67 0.92
5 1.72 1.08
6 1.73 1.16

HH P 1 RIS 1 AT, SR A s i 5 i) &
AHZE G 1Y J7 42 OIS PR 75 Ye A it v 1 2 3 R AR
DNA SR BT, i S 2 B e e B WA 28 AWt
VEAST TR RS R AL A ) DNA S8 70 B, F5 285 12U
& I R A 82 R AR B A T, A A TR
B el S R A 2 B P 2 DNAL B i
FIEAREUE FE R 20 DNA RICR R I, 77 RN .
g FH TR 27 75 Ve h ) DNA R BE 58
SRR, A BRI s IR e W B AL BRI
PR St B A A ER 53 B 1 BT A R S 2 B AT
e, T3 DNA 7= Rl i, R oK By - S5
AR FE R DNA PCR T (R FR A i FE A
9%, HL b SEATSF 2 AR, W RS
K.

2.2 Solexa | FF 4>

FFERIZH DNA B 5h 28 Covaris S [A] 45 2R T K7
S B FL VKA 25 SR A ] 2 vz, A A8 2% S R A
F 300 ~500 bp, HA 1 EHE: (10 Indensity) FTH;
Sl g R i, 2.3 4 TE M BT B 4541 7E 300 ~
500 bptk 55, FEEH2E. I, 76 10 Indensity 258 F
FIWr 2R A i Bl BT 7 a2 i s

M 1 2 3 4

1 500 bp — B

1—Covaris #27 (1) 5 2—Covaris F2FF(2) 5 3—Covaris 2% (3)
4—Covaris T (4).
2 Covaris RN[E$HZE @ HEFTH A E 42 DNA # MK
T e W ek A PR kA
W 3 (a) Firs , B ARA5 010 g o 0 MR 5 e i
AR P 2 DNA R R 1 8 45 BE SR A R 47
P TWT , 28 350 Wl 6 I P DK RS, 5 DNA AT
W J5 5 SR HICIR 25, Marker 2 100 bp #71ic, 200 ~
700 bp BA 54T, BT AF. Solexa M7 FE G il 75 25
BRANE R U 40F-, 18] &M 1 5% ¢ DNA 3 S fil
BRE AL sk a5 PCRKE 81 285 560, 4
K 3(b) itz , i BeR/INVE 450 ~ 550 bp, 57 i 4
D(260/280 nm) >4y 1. 83, B JFifg ol 248. 9 ng, 7=
M13.1 mg/L.
TP ZH DNA B i 5 0y P4 J5 1 )7 51
OIATEE AN 2 B, B R 1 655. 777 Mb, Ji
GIFF S8R ik 27 398 928 4%, Hirh i i &
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PE, S BT 2 AR 92 5L 2 DNA 4R EO5 7k -23.

B 24 891 111 4%, 5 BF 9 R Hmy
90. 8% . J5ilif Fy ¥ &34 Pf4% J5 =500 bp Y contig
BHA 23 719 5 285 R USRI AW + 5
PRI 2 B LI R) 5 AH 45 G 1 T SR IO 2 BE TR 4
DNA 5 42l J& 7 & PRI 200 7 1 25K

M 1 M 2

1 500 bp 500 bp—>

500 bp
500 bp —>

450 bp—

(a) M: 1 000 bp 1: ZHERI4 (b) M: 550 bp 2: 2 HE K 2H
DNA RS TSRS DNA K Sz i il
3 NFREEEZADNA HREFITEHE
T BE W R B BB ik A ) [
*2 REFEADNASEENFLER

e JRIRFPFI =500 bp 0 T i

HH o WEE o oo
B contig $LH  FHILEL
B 1 2x80 27398928 23719 24 891 111

34 #®

1) 3 B[R] 25 36 P 4H DNA 2 07 125 196
SERRY] AN + 100 & 2 3R Ry 5 1R 75 )8
R B 2 DNA ROR B, 77 380, Buit 4, H.
PR T AR B P R0 6 T 1 A T B A T R )
ORI 22 AT ) & A B2 A B AEIR S
251, TR Solexa il Fr.

2) Solexa Ff i il % B BL, 75 H [N 41 DNA £
mAEB A FTWI A4 10% duty cycle, 10 Inden-
sity ,500 cycle,10 s, 3L 25 cycles.

3) Solexa M ¥ & Z=E 5B D(260/280 nm)
a3k 1.83,D(260/230 nm) ik 0.25, f= & K
13. 1 mg/ L. HEPI AR G 1 1) 00 P 45 SR A, S
5 i 1 655.777 Mb, W] J & 5 i P 5 B
24 891 111 4.
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