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WE: —ABEFENAL N ERNB-AY M EPER oI LA AR THARARR
B BT RABRE AR RS AT EXME AEF AT AWk Fe NaOH Aok A
BBk (2 ofdL B 843 ofdL ¢F 4 F B3 o/dL 37 25 B ) Bl iRk B A Bk B ARG b k5 4 A
W I T ke ORI NaOH A % v = Ja 7 22 5 A B 0 A A 09 X 48 B & ; 3 NaOH R | Ak B
REARARGEF (LARIAEESHHA L) #4TTHA, % NaOH K E RKT 20 mmol/L
B, TAEHRY LARATYT R EAGAR, hErARANBERL Y R, REKE
NaOH 2 Z 44 T AR AR T ER AN, Aalerm(ZKE108h) A, ARAR T RE
(150~350 ng/pl) 5 4k B (ODyy/ODyg 1.8~2.0) ¥ %5 % , BLRE B 18] 69 2 K R0 & F A8 45 vl brig
RBCK LS FHARBERAGERBABRRIEST PCR, A FTEZTHERLNZ £7, B4
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HRAR AR AR LKARITS A @A LT AR AHERR T X BEA—Rey-EE N,
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Abstract: Blakeslea trispora (-) strain is a very important industrial strain producing 8-carotene and
lycopene. The genome extraction of Blakeslea trispora (-) is time-consuming and laborious, which
brings difficulties to the transformants selection and genome edition. Four different lawn
pretreatment methods were compared, boiling, boiling with NaOH, enzymolysis with mixed enzymes
(2 g/dL lysozyme, 3 g/dL cellulose and 3 g/dL snailase), boiling after enzymolysis with mixed
enzymes. The result showed that NaOH was the most prominent factor in the genome releasing

process. The optimization was carried out including the NaOH concentration, the boiling time and
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the genome source (the supernatant or the pretreated lawn).The results showed that if the
concentration of NaOH was not lower than 20 mmol/L, the target gene could be well exemplified
with the supernatant as the genome source, and the boiling time did not play an important role in the
process of genome releasing. The stability test of genome under different NaOH concentration
showed that the genome concentration (150~350 ng/pL) and the purity (ODs/ODayg, 1.8~2.0) were
both high during the whole testing period (up to 108 h), and there was no obvious decline with the
time. There was no prominent difference between the PCR results with the genome extracted by the
rapid method and the traditional method as the template. The subsequent sequencing and restriction
enzyme digestion of PCR products showed that NaOH treatment had no effect on the following
experiments. Finally, it was confirmed that the rapid genomic extraction method had certain

universality from two aspects of amplifying different genes and different filamentous fungi ITS of the

same strain.

Keywords: genome extraction, the rapid method, NaOH, Blakeslea trispora

T AL A B 8 B R b AL hE
J1, BAT BE R A Ty /b AN k4 A L TR 2
ol i e SO A8 PR | A A I Y I T P | 9T N
B S Dy Ak, T AR R ) I I TR (2 DR
AR AT, =P E T R R AW,
EEAREAE MR, BT BRI A K AR, R —
FRERAE ) B 85 N 2R3 0 21 28 Talk A 7w BRI,
Tl EHTAEMEB-HE P EMBEMLIE
) R B YW, B EE LT ME ., B TS5
AR E AT E B AR B RS T
FERVE AW 7 s BEAT S 7 MR I B E 4 L
R —AEBWIFE T, R T 22 R I 0 A0 R R
Xt G R 2 £ BUAF AR 3 22 (Rt 4N 7 15 0Bt | FE B
Py BAAT T e TR A TR ERAE ., B
HIHFH ) 220K O S D AL B 545 CTAB 3255 &
AR 108 R R B 1A I B T Uk e A T AR
PR 2 R T S 0 A R 1) A R) A IS ok kR R
e B — S P HE A 7 3 WNER R A CTAB 35181279
VEL atEm . R EPEER DNA 205t it — 20 4
W BRI LAAM B R R T — S U vk a0 Bk vk
814 VR R E N SRS BITE UM et
ol {8 {6 1 1 AT e (R AR 2 il A DT |
Ve WG4 MES, R AT 2
h, TR B R AR A R RAR K, B
FEAE TR PR 2 B — LE BRI

ITS & E & rDNA ' 18S rDNA .5.8S rDNA Al
28S rDNA LR [ F 351, A B RUT 5 AR LR,
T E A A E T we—1a A we—10P =

A7 18 I P A AZ MR BE TR s ergA Py = A6 A7 PR
o —Fh 52 N 2R A R AR AR G Y A 4
TG ] 5 carB™ Ry )\ S 7 i 21 25 I I G i 2
PRl B SEOi e T S ) — A o i DR 2 R 2
FLH 2 NaOH, 2R J5 X+ NaOH ¥ B 2 9 i [i) B 3 [A]
2R R (T W s A B S B ) SEAT T Ak i e
SO I i S PR 2 1 e Pk DA RSORS00y | iU
SIS B R HEAT T BRI, B, N 0 A A
At 35 PRRD LA 220K BB 1TS JP 0B AS 5 T i AT T
S DR 2 PRl 8 B A 3E M B e M B T — R 2
ol 22 MR B EL A B A 38 M A 3 R P AR B
Tk

1 s S

1.1 ##
1L1.1 B AW NN =10 PL 5 (Blakeslea
i W NRRL2896., & B & % (Mucor
2z fil WO W
i % (Aspergillus
Sfumigatus ) ¥+ W5 (Aspergillus terreus) - FI B4 1)
Y2 i B (Aspergillus tubingensi) JHURE B 40 1) 52 H
M8 (Aspergillus candidus ) :VE35 T 7E S50 2 A9
112 314 ABHERTHTIYILE 1,
113 2Rk

1) PDA. % J + 5 200 o/L, #i % B 20 o/L, B
BH1 20 o/L;pH A%,

2) PP EOKB 30 ¢/, #E M 50 ¢/L,
KH,PO, 1.5 ¢/L,MgSO,-TH,0 0.5 ¢/L;pH 6.5,

trispora)
circinelloides MU 244,

(Penicillium chrysogenum) |
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Table 1 Primes used in this study

514 4 B

ITS1 TCCGTAGGTGAACCTGCGG

500~750"
ITS4  TCCTCCGCTTATTGATATGC
we—la=F ATGTCTCAGCAATATCAGCAAC
we—la—R  TTACACTGTGACAGACGAATTTTC 2280
we—1b-F ATGGATCCCTTTCAATCGTTC
we—I1b—R TTATGATTGTTGAGTGGCTAAAGT 240
crgA-F  GTGCAAAGCATACAACAACATAAAC
crgA-R TTAAGAAATGCAACAAGTAACAGGT 530
carB-F  ATGTCTGATCAAAAGAAGCATATTG | 058

carB-R TTAAATGCGAATATCGTTGCTG
T ANFEPFY TS KA E A
114 XA BXA & NaCl .NaOH % KH,PO,,
MgSO,+THO ;W [5] 24 52 A Al 235 7 B2 ] 5 2
Rapid Taq Master Mix: I T F 50 i fEBE 2R W) RHE A
FRZ> A 5 QuickCut Kpnl, T 5 HEAYH AR (db
)R BRO ) R A B AT R T
HERFEYPHCA RA R A W T 8T R
WA BRAS A 5 P DNA 77 Wy gl 450 & A
SN DNA 12 B0 & 50xTris— £ R 22 1k« 1
TR AL AE YR AT R B OISR W AR T
A TR (L) ey A7 FR 2\ 3R B« W T K
KECEVBEARARAF L5 TR B EF . W
TAH T
1.2 7Fi%
121 Hrm=fafzFRRARRAR XA F
& 0f % PEFERWE 30 min, Il 20 mmol/L NaOH #
30 min 273 W (0.6 mol/L NaCl) Bt il 69 & & B
(2 o/dL ¥ EER/G+3 o/dL T 4t Z i +3 o/dL 1% 2 il )2
% 30 min, &4 B B A% 30 min f5 2 ¥ 30 min
S 4 Fh 7 AP Boarispora NRRL2896 T# & , LAAL B
Jo BB R IR, X ergAd #E4T PCR 4734, 74
F19 (crgA-F Fl ergA -R)JFHI L3 1, PCR 4 &
FIREFP WL 35 2~3,

# 2 2xRapid Taq Master Mix PCR & &
Table 2 PCR components of 2xRapid Taq Master Mix

2xRapid Taq Master Mix 10 pL
5197 (10 pmol/L) 0.8 L
AR 40~400 ng
ddH0 FhFE R 20 pL

2145751 (5'—3")

% 3 2xRapid Taq Master Mix PCR &5
Table 3 PCR protocol of 2xRapid Taq Master Mix

HLEE/C P (8]
95 3 min
95 15s
52 15s
72 15s
72 5 min

T A F2 PR J IR BE S5 E SRR ) LA TTS S, H ft i PR
KAFE R T,-5, T, 9751 0 i T B, 40 o o i) AR 4% 3 PR < o
i 5 L S E K 15 s/kb, 4 0E 2~4 T 35 AR
1.2.2 NaOH R E | A ¥k o8 Z AR B 20 R *+ 28 B 40
RBAR G FH 0 EEEAF N NaOH W E A [E
b S 18] A [ A 36 DR 4 VR (A BRS B9) 1  l E E
W) X TS #E47 PCR ¥734 , ¥ 345149 (1TS1 A1
ITS4) 7% W.3% 1,PCR & R I F UL 1.2.1,PCR %5
TR HEAT Bh i W R G P UK B T
123 RBERGARMABLEMNZT Y 25 mm?
() = #4557 % NRRL2896 1 & T 50 wL ¥k 20,
30.40.50 mmol/L. NaOH *,6 °C5¥ 25 CHi'E , 57 3
FAS IR A 0] s BORE I dsDNA S v B R 4 | O
FH Origin8.0 2l Jit it vk B AR b i £, B 25 CHr
60 h [FE S L IE R, 975 b TS, I8 o Bl i A e fie
HL K S IE 5 43591 A NaOH Ab 3 5 35 B 42 B (R 41 5
) B BRI S P A A AR HE AT PCR 934, i@ 1o
Byl W R G PR VK B IE
1.2.4 NaOH &2 x5 4l 5 | B 5 ) % h
B2 25 mm® B & T 50 pL ¥ F & 40 mmol/L
NaOH 1, # & 10 min, B [ 35 W b 56 4108, PCR
P38 bI TS, H PR DNA 9y 2lifb a0 & alifk , b
ek A I, AR AR s S R AT A S
B, BEEL A SR U) A7 A5 0 R a4 o DD i aE A T D
B N 5 i v VK S IE il DR R L 4
*4 EBUKE
Table 4 Components of QuickCut Kpnl digestion

10xQuickCut (Green) Buffer 1~3 pL
DNA <02 pg
QuickCut Kpnl 1 pL
ddH,0 #hF7E & 10~30 pL

125 A RAHSRRIGELSER > NP HEE
— PR B AN [] 35 PRLRDAS ] AR B9 1TS AN 5 TR k4 7
e PR 2H Pl 3ok 5 IO 5@ M 4 T
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1) Fl—FERARZERE B2 25 mm? =4 br
HHE ST 50 pL ¥ E 4 40 mmol/L NaOH w1, # &
10 min, HCE VW 56 AL IR Y ' A2 AR FE T e —
lawe—1b ., ZFEHAE b F A BT K G i 5
crgA FNE T LR A i HE A carB,PCR 77
VAT BN R i LUK S IE

2) AFEHKITS WA RERKER, EH
5 AR BTl s e A i e SO
24k, BZT 50 pL WA 40 mmol/L NaOH 1, &
B 10 min, B EIE W O SE R AR, 5739 1TS, PCR 7=
VAT BN O A R T T
1.2.6 #®zit PrAmIYER 3 K, R SPSS
20.0 FEATECHGE T M, 45 S LAV Y 4 U I 22
TR,

2 &5 sie I

21 FM=AGHEERNARINXERE
VEFEAN[R) T v 0 = fil A b B e 7 #E AT A3 L
Qb B S B T R 3 DA VR T VR I B PCR R A
R RY B crgA , R B 6 W5 BE I FL UK HEA T 40 4T
ZESR LI 1, RN 20 mmol/L NaOH # ¥ 30 min
(R 77 TR AL BT & AT 3 0 AR T Y ergd BT
Bty R AR 2R AT AT A B A A AT 0 — A AR

oo DL 4 A Wl Ak BRS 60 T O AR DY AR R £y
PCR, RYIGH AR, ATRERE i T FC 3 4h g BE
JEE, PRl p) P RS T VA 2R 8 SE D 41 DNAPY, B fi vk
2T T A T 22 R & A BT vk 22— ) LA A Ak P
JE R B R EAT PCR, R H 9400, 7]
RE e Hhy T T A7k I [R5 0, O A ORS8RI
I SE N 2L 2% 18 5 S Tl i ) 4 DL 2 Joi s -3
YRCHE DA A T 5 I TR ) LR 6% B, AN [ R X
Tl F) ol 24 0 T 0 S SR X 5 v U PR I A X R A
LT HE— 2B 0T 5T = F0 A1 47 % BT % X 2 (A i B
RWAFAE—E R, FHREEIR 5~6 d 9B & B
BT FE R R (20 d) BEBUBOR W] AR 2% 5K
Mg ) S5 T L T A Y R O3 AR A [ AR K B B AT ]
A FE AR R LT BUZR M A BRE P
JZ MR LT BZ R A BUZ R E A
JEANBUZ I IRMEIZ 4 JEAR 0, DAL P B T 22 1
S S DR R PR EASBIE T AR AT 14 T e B
& LA AL S AR S BE DN 4L IR AT PCR 37
W RRE TR B AR, AT RE S T R R )
KSBORER A AL ZIT, MRS A
OB Y TR BN, H IR A kA
T AR R AR, DA A% b A BE 26 F R 2 AT ARTFPCR 7
Z/IRIERCR e (Y AL N1 8216 S

8 9 10 11 12 13 14

M:DL2000 DNA marker;1~2,9~10: & 3 30 min;3~4,11~12:7E 20 mmol/L NaOH " & # 30 min;5~6,13~14 . £ 35 W B il 19 1R &
B (2 of/dL ¥ BERG+3 of/dL, 21 4 Z B +3 o/dL W5 25 Bt ) il A 30 min;7~8,15~16. 1 & B B A% 30 min J5 26 30 min; 1~8 1 9~
16 925 7 R R AN [F], 1~8 M B H B IR [ 29 20 d, 1 9~16 55 5205 8] R 6 d.

Bl ¥W=mANEEFRARNXEEZNHE

Fig. 1 Screening of key factors affecting the release of Blakeslea trispora genome

22 ERARBMAFENRIE NaOH KE, RiHH
16 e B B 48 15 19 8 KE

— MR AT AN V% PCR I, B PR 5 4E h
BEDILH R, e 2 IR P T T R AT TR R
PCR,, 5 210 1o 35 0l i R il ks A7 B BE AR L 80
b WS HEAT PCR 973 220K B0 X 4 $ JROR

22 L DR A i B i A U2 T A P R R IR Y
FE TR IR A 5E 1 R R X 19 Fh 2R B S T
BEQL IS, B0 BB AR S S D 2 R AT PCR.,
L RTURZNE R 1 D (O R = S A I (R P = S B S
HAPEHTT PCR, 7E& H 20 mmol/L NaOH Z il 4k
MR EJE, W a5 A& IR KRB T NaOH 3L, I
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BF, TR o %) 2 DN R S R B BT BRI A
JEaz ey BE £ 55 B — 2D e

L 20 mmol/L. NaOH ZbFE £ & 10 min, LAALBE
Je BB &N SE N ALIRY 1S crgAd J5 BA H &A1
Zefy W 0 B A B AT AT AL . AR R
Fif (] NaOH ¥ 5 S 5 PR A U 7 a8 5 (b 3 ok el A
JE R & AT TR . AN [R50 TR A S A
50 WL ATE ¥ BE ) NaOH i, L2y 25 mm? 1 & T
BSOS A 0 N 8] 08 B R] S 4 ) B 3 RORD Ah B
JE B & L AL P bUTS, 45 R LK 2, Y4
NaOH ¥ 4 0.5 .10 mmol/L B, FFAE r A 45414
ALY HG Y BUTS, AT BEJE HH T NaOH ¥ B2 8% (IR T
20 mmol/L) B, X & 22 (AR i R AN T 5% o BLAR 215
Py H Y S5 5 2800 B[R] G 1E AH € 5 2 NaOH
BE 3K F] 20 mmol/L J& , LA L5 Wk JE 4L V5, ¥y m i

B bUTS, 1 PAAL BRS (0 58 &5 k36 AR, 1GR3
FESHREY 1S B btITS, 7T g /& T 20 mmol/L DA - A9
NaOH %A FRER & J5 , TR — w i L N Al
&R I E PCR b B b BUAR R i 10 W)
o FEDNALUE Y Rr B H A Al i DA B Y
DA B O DR 2L IR TR R A S R T R R 4
TREET PCRIKZR T FE AR E, 15 PCRIAZR
Al 4 55 R R 3 DR A A Ak A7 B DL i A
T B &, Ak, 24 NaOH ¥ 5 1) 3k 20
mmol/L B, DA Fh & 306 S5 R B & 5 RO IS N
FLR YR, Sl § 3 B & Ry RO 5 &
s B[] [R) A S IE A G 8 i 20~40 mmol/L NaOH
B 0 min BB TP R H W44, nTEE R T
&2 A NaOH J& 21 W B WY F %0, 35843 20 i B
S =9 dnE SR

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

750 bp
500 bp

750 bp
500 bp

750 bp
500 bp

1 23 4 5 6 7 8 9 10 11 12 M 13 14 15 16 17 18 19 20 21 22 23 24

750 bp
500 bp

C

M :DL2000 DNA Marker;0.5.10.20.30.40 .50 : A [l # £ ) NaOH (mmol/L) ;S 58 L. DL b 35 sk i3 & R JE R ALJE  AF — 41k 38 b
B BT (1~8,9~16 Fl 17~24 5 ACE —41) AR ACE A R & 3 B ] (K ¥k 0.10.20.30.,40 .50 .60 .90 min)
B2 RE&ENaOH RE . E#RERERARNHE

Fig. 2 Determination of the optimal concentration of NaOH and the time of boiling and the source of genome

23 REEMERAREEDHT

B B E T NaOH ¥ W0 21, B AT gl o) 2
I FE PR {8 ) T B R B NaOH 23 fff DNA R fi# |
JC i € 20~50 mmol/L NaOH %5 K i [a] 77 7 i J&
A o0t 5 A R M AR R AR 2 A AN [
Fif (B DNA J 6 vk B 5 4l 5 DL ) PCR 9734 H i 5t
PRI, 38 38 0 i 5 e miL ik L 258 L 2y 1) o Mok

1 5 2 PR A R R 1

A2y 25 mm? B & T 20~50 mmol/L. NaOH
W6 CERrE, I T AR SR DNA R 5 vk
JE S A 2 vk AR A 2k WKL 3(a) o MR
H 108 h J5 ,DNA J v BEAK TH B A B S 1 B
B 2l B T (ODag/ODsgy 1.8~2.0) , A AE 5 iR FE 4
A&, W2 25 mm® @ & T 20~50 mmol/L. NaOH

AE 5 d i £ 210 2021 40 £ E 10 )
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H1,25 CHPE 60 h HURE, 2 i o e i AR T il 28
UL 3(h) .60 h B, 5T R EEAR SR AT T B R 3 AR
P DNA JT W B A8 fb i 42, 4% i & 12 A 20~50
mmol/L, NaOH /5 ,DNA Jt i ¥ il B, JF7EZ
5 min J& b TFE BV ,10~15 min J5 DNA J5i ik
FER B e, 2Rt DNA Jo v B = K5 B A
NaOH ¥ B - JE IEAH G, n] B8 240 B B & i R
/NANTE], {H DNA BT W B 27 150~350 ng/pL, 58
47 /2 PCR P73 2K |

250

200

—
wn
(=3

—_
(=3
=3

JRE R /(ng/uL)

—a—20 mmol/L
—&—30 mmol/L

50 —4—40 mmol/L
¥— 50 mmol/L
v 20 40 60 80 100 120
i a]/h
(a)6 C
400
350 W
¥
_300F —
=)
= o "
2250 P ~"
=< -
)
2 00
I@j 150
=
100 + —m— 20 mmol/L
—e— 30 mmol/L
50) —a— 40 mmol/L
v 50 mmol/L
0 10 20 30 0 30 60
IS a]/h
(b) 25 °C

B3 AEERETDNAREREEZWL
Fig. 3 Changing of DNA concentration at different
temperature
W25 Ci s 60 h /Y V8 WO B4 8 PCR
Y7 TS, B Bl e i L Uk 3k, WL 4, SR
B, A ERERAE D1t H Y 25, SR W M, A
R, 204 25 CHEE 60 h 5 6 “CHEE 108 h J&7,
BED AT AT ARG GE AR AE
R 20 40 22 R TR B DR A 4 RO 2 AR i R A

oy B AEAL DR AS SE PR A Y B BRI LE 4 °CHF
JEC6 AN AU (X S8 7 kAR LB, FE I, A i
T B HEAT — LB RR IR Ak B & SRR, B AT AR
—EWERE, R, MR SE R A 55K n] X A A4
T M 5 AR R 22 PR 2 G PR 2 AT — 5
I o S REAT AR % Ak 1 e R A T ol 2
S, ST i B PR 2 9 RIS P X S 38 I o R R R
M) T 55 6 1 | 22 4 1 R 28 35 AR X B Ohy Tl
e, AWFFEALIEAT T A i 0 ) R PR R E AT
R HEAT T I 18] A9 A5 PRI E

== -
-

M:DL2000 DNA Marker;1 ~3:20 mmol/. NaOH;4 ~6:30 mmol/L
NaOH ;7~9:40 mmol/L. NaOH ;10~12:50 mmol/L. NaOH ,
B4 WNaOH Bl 25 CHE 60 hLMEMEFRAE
HIEY IBH btITS
Fig. 4 DbtITS exemplified by the genome source that stand
in NaOH solutions at 25 °C for 60 h

2.4 NaOH 4b 32 3¢ £ [F A 52 22

NaOH Zb B & )5, A2 PCR M9 34 R0CR
Ry i — 2L B 7 NaOH Xl > B il D) 55 52 56 19 5% 1)
435 L NaOH 24 fift 412 B 56 PR 240 A A G2 T R T s
Ji 1R 5t B R R A S AR, 3 1S beI TS I T
P RR i 0O B 25 5, ELURBZ iy, WL 5. JAAL
LIRS JE 4] DNA SR 17 B, 19 305 1y —
58 4 B, UETIZ T AR A L K 41 DNA AN
pee-A i) s3I LR o WS e IS Nz R ae S E 321 R )
MBCRAR K, % R G R A EAR G 3 AR Ak,
IR R e 0 AT il U0 B B R g MRS I 4 2R
XF = AATHLAE DTS P47 BR e N ) il i 147 05 49
Br, 8 EA 5 A Kpnl X4k ) PCR 7= 4y it
FTEEY), B DR R4, WK 6, UiHH NaOH 4bBE A
X} 5 2 S5 AR SR, AT e S BT NaOH Ab 3R &
J&, TRF pH 35 NaOH % E A Fr bR A% (2 ad
pH R ZEAG IS8 E ) , 117 A PCR A 28 Hh (4455 i 2 42
B NaOH ¥ ¥ -0 B 50 15, HIG 223905 h X g
i T A AE D B NaOH 4 2 B sl PO Rs B | IR i oA
X PR 58 T 1 AR T
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M:DL2000 DNA Marker; 1~4: DA v 41 S 35 B 41 A 4R
PG bUTS; 5. LI A% G877 ik 32 HO Y 2 DX 26 S SRR 3 1 1Y
btITS,
B 5 WAREFERIAERESEDERY EHITS
Fig. 5 Amplification of btITS with genome extracted by
different methods

btITS dbtITS

e W
-

M:DL2000 DNA Marker; 1 ~3:btITS PCR 7= ¥ ;4~6.btITS [
Kpnl B8] 77 ¥)
El 6 bTSPCR 7= #1EG Y1 =4
Fig. 6 PCR product and the digestion product of btITS

we-la we-1b

- gy e S N

25 AEEEMESH

27 VR PO B MR L H e A
AT LR EE DT Z N, e FiE— e, &
LES B R BEAE 50 WL R JE S 40 mmol/L NaOH
510 min 1F R TR #5300 22 AR A R A1
251 HE—HARRABGEER TS XKAFHE
TAFEAZAEY T, B TR IE R K 2 b
G AGE 33X P G AT SR 43 BT {0 ITS X8, TS
AT I DNA AR 1) o 48 12 Rt X6 v 1 3
PR 0 T B T 2 SR AT 2P
UE B AR 5 SRR BENLS | P15 1T PCR, 4845 DNA
U B H T 0 X BRI 3k ) R R3S 1) o 4
PERERE M, AUk g6 A R L
fiby 4 B 5 35 K 1Y) kDR Sk B a1 BB Ak B i ke
b A S DR AR 11 3 A

FHl 40 mmol/L. NaOH &b P = 71 7 $7 % 11 15 10
min, ¥ 34 we—1a(2 286 bp) .we—1b(2 456 bp) .crgd
(1 836 bp) fil carB(1 958 bp), 24 K/NEIE#, H
FHYEZR R 100%, 15 T = fi A v 8 o HoAl 25 K Y
oyl UL 7,

"/

9 10 11 12 M 13 14 15 16
crgAd

- N

M:DL5000 DNA Marker; 1~4 :wc—1a;5~8 :we—1b;9~12:crgA ;13~16:carB.
7 WUBREEIRBNE R AN EEY M we—1a . we-1b .crgA A carB
Fig. 7 Amplification of we—1a,wc—1b,crgA and carB by template extracted by the rapid method

252 SRR HEMGEERE EHRAL N —K
I 22 AR 3 DA B TR 4R U YA S B AR A A —
14387 38 P, O B AR BIF 5 o At 22 R L 2
WAFAEIE FPE, B Ah 6 Fh 220k B E — 4 F
5%, 1 40 mmol/L. NaOH A FEEAL B 7= 8 5 % |
Mt a: S a2 i EE A 1 i A 10 min, B L
THWY W ITS, B BE 7w E % Ml & A 1
B PHVERI N 100%, (HI& 2 #8052 (i & P 1
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