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Abstract The effect of different preservation methODs on total DNA extraction and molecule genetics research of five seaweed
including Laminaria japonica, Sargassum henlowianum, Gracilaria Lemaneiformis, Kappaphycus alvarezii and Enteromorpha prolifera
was researched. The preservation methODs of cryopreservation (-20°C and -80°C) could insure the high purity and yield of DNA.
The concentration of DNA was 236.8~510.9 ng/uL with an average of 360.5 ng/uL, while OD»5/OD,gy Was 1.71~1.93 with an average
of 1.84 and the output ranged from 47.32 to 102.18 pg/g with an average of 72.00 pg/g. Storing in silica gel and dring by pressure
were suitable for sampling from remote place. The concentration of DNA was 100.4~246.3 ng/uL with an average of 183.8 ng/pL.
OD60/OD>gy was 1.40~1.97 and 1.68 in average, meanwhile, the output ranged from 20.02 to 49.26 pg/g and 36.54 ng/g in average.
DNA extracted using different preservation methODs except those dried by electric blast drying oven at high temperature could
prODuce as clear polymorphiepatterns amplified by PCR as DNA extracted from fresh samples. The PCR results showed that those
DNA were up to the standard of genetics research including nuclear genome, mitochondrion and chloroplast genome.

Keywords Seaweed; Preservation methODs; DNA extraction; PCR
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Figure 1 Electrophoresis figure of genomic DNA extracting
from different methODs preserving sample

Note: 1~3: sample of L. japonica; 4~6: sample of S. henlowianum;

7~8: sample of G. Lemaneiformis; 9~10: sample of K. alvarezii;
11~14: sample of E. prolifera; M: DNA Marker
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R 1 AFETHEITIEFE G2 DNA 45
Table 1 The result of DNA extracting from different methods desiccating sample

FEGL A48 TRAFTT TR DNA 4 mifEfLIRE  DNA R RNA 5% &
Sample name  Preservation methods  Appearance DNAband Impurity DNA drag along RNA
remain tail remain
gy TR i T B W + - - +
Laminaria Fresh sample Colorless and transparent
japonica solution
T T 5 W + - - +
Dehydrated desiccation Colorless and transparent
with silica gel solution
R 45 T B W + - - +
Dried at constant Colorless and transparent
temperature solution
JsbRA T B IR + - - +
Dried by pressure Colorless and transparent
solution
il T4 45°C TotIE W - - - +
Dried at 45°C Colorless and transparent
solution
il T4 75°C TotIE W - - - +
Dried at 75°C Colorless and transparent
solution
RV T B + - - +
Freeze-dried Colorless and transparent
solution
FIRGREHE AR T BRI + - - +
Sargassum Fresh sample Colorless and transparent
henlowianum solution
E T T BRI + - - +
Dehydrated desiccation Colorless and transparent
with silica gel solution
EI T T BRI + - + +
Dried at constant Colorless and transparent
temperature solution
JsbRA T BRI + - + +
Dried by pressure Colorless and transparent
solution
e T 45°C T E IR - - - +
Dried at 45°C Colorless and transparent
solution
el TR 75°C T B - - - +
Dried at 75°C Colorless and transparent
solution
PR T B + - - +
Freeze-dried Colorless and transparent
solution
Te 0k AL T B + + - -
Gracilaria Fresh sample Colorless and transparent
Lemaneiformis solution
TR T T B + - - -
Dehydrated desiccation Colorless and transparent
with silica gel solution
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Continuing table 1
FE 44 FR TRAFTT AL DNA 4 mifEfLIRE  DNA R RNA %% &
Sample name  Preservation methods  Appearance DNAband Impurity DNA drag along RNA
remain tail remain
Te 20 T T To B W + - - +
Gracilaria Dried at  constant Colorless and transparent
Lemaneiformis temperature solution
IS ARAE To B W + - - +
Dried by pressure Colorless and transparent
solution
Feifi T4 45°C o 37 WV - - - -
Dried at 45°C Colorless and transparent
solution
il T4 75°C To B W - - - -
Dried at 75°C Colorless and transparent
solution
R T To B W + - - -
Freeze-dried Colorless and transparent
solution
S /S TS R T B + - - -
Kappaphycus  Fresh sample Colorless and transparent
alvarezii solution
TR T TotIE W + - - -
Dehydrated desiccation Colorless and transparent
with silica gel solution
IENT R TotIE W + - - -
Dried at constant Colorless and transparent
temperature solution
JsbRA T B + - - -
Dried by pressure Colorless and transparent
solution
e T 45°C T B - - - -
Dried at 45°C Colorless and transparent
solution
feil T 75°C T B - - - -
Dried at 75°C Colorless and transparent
solution
PR T T E IR + - - -
Freeze-dried Colorless and transparent
solution
W& TEAREE T B + + - -
Enteromorpha  Fresh sample Colorless and transparent
prolifera solution
TR T T B + + - -
Dehydrated desiccation Colorless and transparent
with silica gel solution
T T B + - - -
Dried at constant Colorless and transparent
temperature solution
JsbRA T B + - - -

Dried by pressure

Colorless and transparent
solution
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B!
Continuing table 1
ERE RAFTTE S A DNA Ziff  nifffL7kB  DNA i 2 RNA %% 81
Sample name  Preservation methods  Appearance DNAband Impurity DNA drag along RNA
remain tail remain
WE Feifi T4 45°C Tt IE W - - - -
Enteromorpha  Dried at 45°C Colorless and transparent
prolifera solution
e TR 75°C To (33 WL - - - -
Dried at 75°C Colorless and transparent
solution
BT To B W + - - -
Freeze-dried Colorless and transparent
solution
T+ AT, R
Note: +, positive; —, negative
% 2 AFHAF TR DNA 4551
Table 2 The result of DNA extracting from sample preservation at differrent low temperature
ERTEZR RAFITE R DNA %4l mifEfLEK®  DNAGHE)E  RNA LR
Sample name Preservation Appearance DNAband  Impurity DNA drag RNA remain
methods remain along tail
g TEARFE To oI E WV + - - +
Laminaria Fresh sample Colorless and transparent
japonica solution
IGRMEAE 4°C  EIEER + - - +
Preservation at Colorless and transparent
4C solution
RIRAE(F-20C LB + - + +
Preservation at Colorless and transparent
-20C solution
R (F-80°C LB IIH + - + +
Preservation at Colorless and transparent
-80°C solution
FIRG R TR T35 W + - - +
Sargassum Fresh sample Colorless and transparent
henlowianum solution
A 4C LB + + - +
Preservation at Colorless and transparent
4C solution
A7 -20°C o (03ds WV + - - -
Preservation at Colorless and transparent
-20C solution
AL f7-80°C  JL(ids WV + - - -
Preservation at Colorless and transparent
-80°C solution
YR TR i T (3 WV + + - -
Gracilaria Fresh sample Colorless and transparent
Lemaneiformis solution
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Continuing table 2
ERELY N [ SEVIRES AP DNA %l mifEfLEkE  DNAGHERE  RNA LR
Sample name Preservation Appearance DNAband  Impurity DNA drag RNA remain
methods remain along tail
fGEAE(F 4C  TLEIBWERER - - +
Preservation at Colorless and transparent
4C solution
RIEfEA—20°C  TEBIHEWR + - -
Preservation at Colorless and transparent
-20C solution
RILfEA7-80°C  TEaB AW + - -
Preservation at Colorless and transparent
-80°C solution
{ISIVS N ER TEARKE T B WIEIR - - -
Kappaphycus Fresh sample Colorless and transparent
alvarezii solution
RiEfEAE 4°C  EEHER - - -
Preservation at Colorless and transparent
4C solution
RIRAEA—20°C  TEBWHEWR - - -
Preservation at Colorless and transparent
-20°C solution
RILfEA7-80°C  TABWAEW - - -
Preservation at Colorless and transparent
-80°C solution
W& TEARKE T E I + - -
Enteromorpha Fresh sample Colorless and transparent
prolifera solution
REAEAE 4°C  TCtuE W + - +
Preservation at Colorless and transparent
4C solution
KA (E-20°C  To(ids WV - - -
Preservation at Colorless and transparent
-20°C solution
R fE-80°C L (ids WV - - -
Preservation at Colorless and transparent
-80°C solution

B+ AT, Rk

Note: +: positive; —: negative

446.6 ng/uL, ODy6/ODag0 4y 1.71, 15574 88.32 pg/g;
TR 4°C . —20°CORAFHE T EADNATT | 4l
FER m, H Ll-20°C AR A3 I Y IDNATS K 5 i
W JE4510.9 ng/ 1 L, ODgs/ODygo li1.81, 35K
102.18 pg/g; KO -RIFHEAE i7E-20°Cy —80°C{RAT
PRI DNATT A alifs s, o L-20°CRA74%
U DNATS Z d 5y, W% h491.3 ng/ul, ODagof
OD,go #11.84, 15%498.26 uglg: W& A 7E4 C

17 52 B DNATS 2 Jge iy, WK JEE 4 554.2 nglul,

OD260/ODg0 411.96, 5% °4100.85 pglg. 2 KM
M. FIGHREEE. BACE. KORMEE. WETT
4°C. -20°C. -80°CIRAFJE, Fn]3kiF5cHEIDNA
JF HDNAZIE . 1358 m, HAEACHRA T KR
AEIIRE S 2 R o A UB R L, DR A iR i
FARE A IEFRAE-20°C B -80°C #4f -
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A 3 AFETBIIERAFFE S DNA IIIRIEE . 3 Je 753

Table 3 The concentration, purity and quantity of DNA extracting from different methods desiccating sample

ERTE

Sample name

RAFTTE

Preservation methods

R (ng/uL)
Concentration (ng/uL)

4[5 (OD260/OD 1g0)
Purity (ODzsolongo)

& (ng/g)
Yield (ng/g)

s
Laminaria japonica

TR
Sargassum henlowianum

TN
Gracilaria Lemaneiformis

KobRiFse

Kappaphycus alvarezii

WeE

Enteromorpha prolifera

TRFE

Fresh sample

REI T4

Dehydrated desiccation with silica gel
T

Dried at constant temperature

IS ARAE

Dried by pressure

BT

Freeze-dried

TARFE

Fresh sample

TR T

Dehydrated desiccation with silica gel
TR T

Dried at constant temperature
JsbRA

Dried by pressure

BT

Freeze-dried

TEARFE

Fresh sample

TR T

Dehydrated desiccation with silica gel
e 4

Dried at constant temperature
HebrA:

Dried by pressure

PR TR

Freeze-dried

TEARKE

Fresh sample

RER T

Dehydrated desiccation with silica gel
EI T

Dried at constant temperature
JshRA

Dried by pressure

RURT 1R

Freeze-dried

TEARKE

Fresh sample

TR T

Dehydrated desiccation with silica gel
TEIE T

Dried at constant temperature
JsbRA

Dried by pressure

PR TR

Freeze-dried

243.9

110.1

171.8

110.3

1333

240.8

216.3

219.1

246.3

188.5

334.0

181.6

220.5

206.9

109.8

153.7

100.4

97.5

185.2

307.7

447.1

245.8

214.8

234.8

233.2

1.72

1.49

1.70

1.57

1.72

1.58

1.61

151

1.67

1.65

1.80

1.77

1.72

1.97

1.87

1.61

1.52

1.68

1.40

1.69

1.98

1.93

1.83

1.88

0.94

48.79

20.02

34.36

22.07

26.66

48.16

43.06

43.83

49.26

37.31

66.81

36.32

44.10

41.38

21.97

30.75

20.09

19.40

37.04

61.54

89.42

49.16

42.94

46.96

46.65
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& & RIRYRAF 7 EARAF REG FEEL DNA ORI 403 R 4%

Table 4 The concentration, purity and quantity of DNA extracting from sample preservation at differrent low temperature

(EREZY (X aRE W (ng/uL) 4] (OD 260/ODg0) FHF (ug/g)
Sample name Preservation methods Concentration (ng/uL) Purity (OD,go/ODgp) Yield (ng/g)
g TR dh 243.9 1.72 48.75
Laminaria japonica Fresh sample
fIRIEA#AF 4°C 145.0 1.48 29.00
Preservation at 4°C
IR 47 -20°C 236.8 1.80 47.32
Preservation at -20°C
fIGIEfifi £7-80°C 250.7 1.80 50.14
Preservation at -80°C
TR TEAARFE 240.8 1.58 48.16
Sargassum henlowianum Fresh sample
fIREA#EAF 4°C 417.9 1.76 83.59
Preservation at 4°C
kLA A7 -20°C 355.9 1.81 71.19
Preservation at —20°C
IR 7--80°C 446.6 1.71 88.32
Preservation at -80°C
Tenze TERE 334.0 1.80 66.81
Gracilaria Lemaneiformis Fresh sample
kA A7 4°C 426.8 1.84 85.32
Preservation at 4°C
IR £E-20°C 510.9 1.81 102.18
Preservation at —20°C
I fi# £7-80°C 273.7 1.89 54.74
Preservation at -80°C
SIS N ER R 153.7 1.61 30.75
Kappaphycus alvarezii Fresh sample
fREAEAF 4°C 137.2 1.45 27.44
Preservation at 4°C
IR A7-20°C 491.3 1.84 98.26
Preservation at —20°C
kA £--80°C 326.9 1.83 65.39
Preservation at -80°C
WH TEAAFE 447.1 1.98 89.22
Enteromorpha prolifera Fresh sample
A A7 4°C 554.2 1.96 100.85
Preservation at 4°C
G fig7-20°C 356.1 1.94 71.22
Preservation at —20°C
iU A £7-80°C 356.3 1.93 71.26

Preservation at -80°C

L3R4 IR U DNAXT SRAP R A& bR D4 1%

ZRKEMR

F]H 2% SRAP(MEL/EM3; ME3/EM2)5 414} A

[l ORAF 24T T U DNAREA T 18 (1812; 1#13).
ML/E35 I3 B 45 AR WA R 260 B ORAFIORE L
MR

REPEHLTS 2IDNAI LR 3 B 247 5%
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M12345678910111213141516

100 bp
250 bp
500 bp
750 bp

1 000 bp

2 000 bp

K2 FHSRAP S| #MELEM3ST A [Fl {5 47 /7 12: DNAFK 4 18

£

-4 MR AR RER TR MR T (IR A5 A7 (-20°C)

FEl; 5~8: JBASIEAAR VAT TE . RIEL%/7(-20°C, -80°C)

FEfb; 9~12: KRS, BER T, EETH. %

TEERE N, 13~16: WFE TR, R T, EIR T, hRA

TR 5L M: DNA Marker

Figure 2 SRAP results with different storing sample methods

(primer: ME1/EM3)

Note: 1~4: sample of L. japonica; 5~8: sample of G

Lemaneiformis; 9~12: sample of K. alvarezii; 13~16: sample of

E. prolifera; M: DNA Marker

M12345678 9101112131415

100 bp

250 bp

500 bp

750 bp
1 000 bp
2 000 bp
K3 F HISRAP 5| #IMEIIEM2 % A [i] 4 47 75 1: DNA K1 7
£
VE: -3 ipiE A BT AR GE A (-80C) R A, 4~T:
FIRYRBEEE. RARAETER. REMEAF4C, -200C)FF
an 8~11 KO RIELEA, R IR, (GRE
F7(-80°C)FF i, 12~15: WF & iR REIR T4 IRARA A T4
fIGIEL it 7 (-80°C)F¥: fi; M: DNA Marker
Figure 3 SRAP results with different storing sample methods
(primer: ME3/EM2)

Note: 1~3: sample of L. japonica; 4~7: sample of S.

henlowianum; 8~11: sample of K. alvarezii; 12~15: sample of
E. prolifera; M: DNA Marker

FE A R (R R A AR DR AT AR B AR A D 75 2
DNA, KT #4415 E2IM3BIH 45 L1,
BRIBZIR Koo RIAEE . 7 & 7 il T8 (45°C, 75°C)
ZAF TARAEORE i LAAE, 33K 5 0] RZAH R ) 9™
B Pk B, [ P R T (45°C, 75°C)
ZAF T BEORREAE SRR EASIURIDNA,
IAEAE IR B AR IDNA, H i T2y 1 AR ER
EVE, SRR AT LR . A AR A7
J7 AR SR DNA RS R AT 51, {ESRAP

I BARGENE, WTHT 2 TARC IR,

LARFHRFAFE T R EBXDNAS rbcLs cox I FEEP 14
LRIIEMW

FI I rbeL 51 4 36 AN [\ 4R A7 4% 11 R B 32 31
DNAATY 45 L W], LUBH A RHZ T DNA
88 =i s R R X, YR B A R L (45°C) T
FAF FIRAFIIRE SR Y 1 2 4, FARE S 1
WYyt BB 5 0 AR AR R, o 4 SR A 0 1 v i
(75°C) T T B IDNA I H & f5 /> EDNA; 7
RO REHE. . KD RMHAE &P & E R R
(RE AL 8 =7t ) SR A LA 1R] s 3 &5 B
(75 C) THRFE BT IR 1=, HoAd LR FE
At 1 45 7 VA3 3R AR 5 T AL R EY DNAY 14 7~
PR R )71 7 (Pl 4)

M1234567891011121314

100 bp
250 bp
500 bp
750 bp
1 000 bp
2 000 bn
K4 ARMRAEFE S P DNAT rheL g 14 45
W l~4 FIRERBEEA ERTR EIRTER. AR
TR 5~70 AR R, AT, KRR (-20C)
FER; 8~11: Kot Rsaiik. Ak TR, R (-20C,
-80°C)FEhh; 12~14: W& WM. (RIRMEAFE(AC, —20°C)FFal;
M: DNA Marker
Figure 4 rbcL results with different storing sample methods
Note: 1~4: sample of S. henlowianum; 5~7: sample of G
Lemaneiformis; 8~11: sample of K. alvarezii; 12~14: sample of
E. prolifera; M: DNA Marker

A cox T 51X A 8] GR A7 26 A1 T B 4 B
DNABEATY HIGRER W], P74 FORAEIORE SR
A7 5550 BERE el AH 7] )97 6 (5) o

LR L PRRIE I S5 R s, R R T
BRORAT AT R IEERARE, AR DRAT 25 1F M HE
A ITHEDNA, 4 R A0E,  n R 94 .

20T
2. 1P RE &L BR A7 R R SEAT

PRI 205 K LI BT it SR e
e 20 3 1R R DX 4 DNA C Bk 2873 1 ) 7 b o
(), R SRR R A 5 IR A 4
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M123456728910111213141516

500 bp

750 bp
1 000 bp
2 000 bp

R PR

KI5 RERAFE S IDNA cox [ ¥4

T 1~4r AR AR GBS 47(-20°C, ~80°C)FE
5~8: WG A. BT (REAEAF(4T, —207C)H: i,
9~12: KO RIS EARAVE T AR TR IGRGE
F7(-20°C)RE N 13~16: JiF &G4 fIRIELG 7 (4°C, —20°C,
-80°C)# i ; M: DNA Marker

Figure 5 cox I results with different storing sample methods
Note: 1~4: sample of L. japonica; 5~8: sample of G
Lemaneiformis; 9~12: sample of K. alvarezii; 13~16: sample of
E. prolifera; M: DNA Marker

X DNA = FT A AR KSR o AR TR 75
Tl R IR 88 73 S AE 60 AR AT 7 72340 B 5 () DNATRHX
ROR, R i TR AN 2] T8 5EHEIMIDNA.
BEIFE M O K ARy, B I () ) e il o 7
W Ty A i IR LR G5 4 oA 22 o R AR AR Ak, R
mn PO, I T DNASEIRLR, ANiEH
VR B il ) TR ORAE T B o VTR TR A R
5 1 T AT A I PR 5 T X B B A o A I
AT TIRACEE, ANIE G EEMRER IS OR A7 s (R
fith 472 v CALAE b #F 4 B3 (4 °C) AT K (20 °C,
-80°C)PRAFT-Bto AXTI S, EFRAST-SRIEFIER
TR AR R TG TR M 5 22 . MR . BPANRAR
P IEKG S BT RAE S AR H 2 stk 2 A PET
ICs FANERRAST 4530 LR T2 5 f B, 1,
i Ho o] DASE G M ORAAAE S R TSR, A B TR
5 W1 2R E

2.2 FMRFE J7 0 S AR HX DNA I PCRY™ S5 4 0l
TR

FF il DNAR J5T 5 25 568 43 16t 4% 43 i 45 SR 1k ]
SEVERRR S P R R, ASHIF TP ER ) Ry K TR i 5
FDNA, A 4% 3 D R 0 P s DR 2L (T
B3 i R A RE T I DNAY S 45 AFE & 4h, H
'EARTE AT R AF AL S DNATE & 3k 3 1 (206)
RSAPH|), LfrbeLs|¥)Fi1xtcox T 5193153 T
E550% L CR 5 T ) A D PR = A i 2

g5 b JURPCRY I 45 R 2oR, FF e i+
BARAFAAF Ty A RAT e, JLE R TR

A TRDNA, 3 8 45 1RE I HPCRY A 45 2R
L IRAIDNATC I B 700, o I TR R4, 4ok
MR R AR R A 1) 71 A% AT 5T

2.3 DNARREUTETF

M A Hh B o DNA B K,
BIF T A 20 5% 5 P 48 K 420 1) DNASE I 5 VEREAT T
NHERE TAE. HATHkiE 1 DNAR U VA
MR I CTABYE (VLI S 25, 2009), R 7 v (R A%,
2008), &4k (Hong et al., 1995), SDSZ:, NaHSO;
7, NaOHZL(ILIR 2, 2009)% £ k. MR A
(FICTABYE Il e 240 40 i M Re A Al iie 2 8%, X1
ZREIP S B AR FH o PRI S S (DRI <,
5, 2009) % A7) JE IR0 B A AL B F 22 B 7 VAR I
DNAJIAT T L, 453 BI/RCTABIE T4 DNATS
R A I . Wi (A, 2008) LA Tk
K IFICTABYE . LiCHZE SR Gk AE —Fhifg 544 K}
tr PR L 41 DNA R, R IMCTABIEA X T
WA EIAS R T, AT RS o BT

KA = S I, (AR R sk
EHEMREYRAR, SRRt Em, g
B O HRERRR, WP RS ETE, %
RIGEL TR LMY T ALK 115
Tl R 24 g R FH 48— IR 2 R CTABIE Y HUAS T R
(FIDNAFEIURL R, SR 3 (130 A S T 3 1%
56.7 pglg, HIAEBRASIRE SRR A/ f o e]
BESZ 2520, DNASEHCHE SIS, FrAKE
i P13 8 39.4 nglg, (HAHXTTSDSHE. LiClE.
TR B2 S AE 2 P S 2R i 2 R (R 45 R A Ak T
B, o WoR T SR CTABIELEA R Fh
B @ e, [N CTABVEIRAEAR N (i, piAs
B, RIS RE i B AR (I DNASR BTV

3MELS ik
3.15EIe AR

S I6 T P 9 AR DK 2R Ui 3 o o R i K Y
R T R AR AL (R5) o

3.2F A
CTAB # HU 2% ph ¥ : 100 mmol/L Tris-HCI
(pH8.0), 20 mmol/L EDTA, 1.4 mol/L NaCl, 2%
CTAB, 3% PVP, 2% (VIV); B-3itkLlE; SAAh+
TRl (24:1); By 507 5 IR (25:24:1)
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RS RKMIEEFE AR

Table 5 The information of seaweed sample

FE A PR KA KA (]
Sample name Collection site Collection time
i L ZR 2R 2009.5
Laminaria japonica Rongcheng, Shandong

FIRDREH ARk 2009.2
Sargassum henlowianum Shantou, Guangdong

JEA ARk 2009.2
Gracilaria Lemaneiformis Shantou, Guangdong

KoL HErRE K 2009.5
Kappaphycus alvarezii Lingshui, Hainan

W DN UES 2009.10

Enteromorpha prolifera Rudong, Jiangsu

PCRH T I 519 e I 0 2B W) TR IR A Al &
i, MgCl,. PCR Buffer. dNTP. Taq DNAZ &/l
I H TAKARAS A TRE(CKIE)H IR A A . A2y
Ry I A ES 2T S PP S o VL U

3.3 &

(DXHEAL: Hr e AARE

()50 . BRI R K E S, K
IR RIAK Sy, BRAFESR R0, L g,
Wb FRACAF TR

a. FEMRTE: Wi BONLO gk, H%E
IR . AEHIR N AT TR

b. fEIEE: FEEEAOR T RRI, BT
B P9 AT

C. JRFRAVET IR FRsAACT 2 2ok 4R,
BRI e, fEFHR FBCE . BERR24 hid 3— ki
KK

d. mldTg: RS TR IR L, FEMLAE
WA T45°C, 75°CHETAb B 5 ik .

e. U FERE S IR A R TR AT
THE BRK.

f. RIRAGAT: SRR S BHEAE A, 2 il
4°C, -20°C. —80°CUkHI WNIEATIREEGEAT o

{E T AT, PR TR B R A
Ta, FAREEREE, JCE T -20 COKM IR AT
FESARAE I T35 0 24 H

3.4 DNARREUF %
2 I Lichtenstein f1 Draper (1985) [ CTABL

VEE . FIFH0.2% (Viv) P—3iikE Z I mshilke 5 b iy
FKW)F AL, IR H AR Z I CTAB (2%5110%)
CE2 =T

3.5 DNAKI R E R

P2 B ¥ DNA £ 1% 3 Jig Bl ¢ e ri ik 9 H
JS-380ARY Bt LR FR Gkl BT 3 DNAK 58 54,
FHThermo Scientific NANODROP 10004366 it
I 5E DNAK JE % OD260/0D280 L AE, FFit5 3%,

3.6 PCRA#T

DAH2EL I DNACH AR, 43 A F rbel. cox [
FIPHAT AR MER )93, [ R] FH 26 SRAPS [ 4)
AT I

rbcL PCRY™ 514 [ MRy M AR 22 2%
Lane%5(Lane et al., 2006), ATH 5% AKL2 (5'-GAT
GCTGATTATAACGTTAAAG-3); KL8 (5-GTTGG
TGCATTTGACCACA-3).

cox I PCRY #4514, KIVFRIT S W A4
%2 [ Folmer %% (Folmer et al., 1994), FfH54%1 04
LCO1490 (5-TAAACTTCAGGGTGACCAAAAAA
TCA-3); HCO02198 (5-GGTCAACAAATCATAAA
GATATTGG-3).

%:7Qia0%%(Qiao et al., 2000)F x5 M4 &
BEATSRAP PCRY™ 1, 0514173 71 HMEL (5-TGAG
TCCAAACCGGATA-3), EM3 (5-GACTGCGTAC
GAATTGAC-3"); ME3 (5-TGAGTCCAAACCGGA
AT-3), EM2 (5-GACTGCGTACGAATTTGC-3).
PRSI & O AR R ARIR], 420 pl, I3 AREAR
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DNA1uL. 5142 L. Buffer (10X)2 uL. dNTP 1
uL. Taq DNAZE A §0.5 plo ¥ B RFAIR . 95°C
AL BES minjs, 94°CAEPEL min, 35°CHE 11 min,
72°CHEM2 minff & F AR JE 34794 C AR PEL
min, 48°C &Pkl min, 72°CZE{H12 minft &4t FHEAT
35MIEER, )R 72 CHE(H110 min.

I 14 (1 PCR ™ 4 F 1% (%) 5 i B 6% fise v, 9k
(90V, 30min), FHJIS—380A%Y ik I B A% A M 8¢ L Tk
g R,

1 TR

IMNBET . DPE RER L RV AT T SR e v
SRR FURIRAT N5 INBET . D PIRIRR AR 58 S B A A
M, IR S FHS 5 TSN R IME S 7e;
XPERIH R B R N, e sed it Bl
WXEFES MBS AWIEFH I R E R A RSO,

£

ABIFFCER B 5K 20 25 ATk % 15200903030, 200805075)
Ll 2548 BHE B TR (2006GG3205001), Ll 445 R 2 35
H (2007GG10005018), #% LR/ EHHr b Flds R E R L
Ji1(2009ZX08009-100B) Wt By, &t 2P}, B AR AR LI
PR AL AR, NS0 SO AR BT AR Y A
Bh, I AR AL 4R 5

2% IR
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