39k 2 B R RBR K FZR A AR RO Vol. 39 No. 2
2011 42 H Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2011

e — Ly 3
BERHE S /KEFTH AFLP AR &L
Eaw AENE MEE, HHLK,FTEXE
(PHALARARBL F K2 SR 2 5 TR 2 B B VE 4 AR 23 F A 2 RS0 =, BT #e 712100)
[# ZEI [EMY N DNA G F 7K -0 52 405 B AT 0 5 H 26 i oK R 75 48 J5 BT A 58 A8 dk 9 22 5 IR Ak A 57 T 38
A RENEREAT A 0 AFLP SRR R WA LR 4E R 7™ A4 T 1 i #oK IR 75 A2 B R AL EOR 3% . D07 kY DL 1 Bk A il g
oA MR B A TR ZF 4 FE A T T M2 R K R 5 AR R AR B0 0 15 7 AN TR 2T 4 2K 28 AR BR Muss A RE X IR
HOFR P (5 ) R ZR HEAT 430 OO Ak g ST R R S AT I 0 AFLP B U1K 3 L O X 3@ G B0 IS T TR S R AR AT S 25 A
WIS G AT . (85T BRI B DNA Hl i 600 ng, B UIETA] 8 h, i 4 R BB AR T 10 by, g 38 ™
I 3 W BT RO 500 £% . A 24 XF AFLP SEBEME 8514 & h ik T E-T/M-G i & i 0 B AT 8 = 1 K 15
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Establishment of AFLP reaction in a mutated Gluconacetobacter sp.
induced by high hydrostatic pressure treatment
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Molecular Biology for Agriculture ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The study intended to research the diversity for Gluconacetobacter and the mu-
tated strain induced by high hydrostatic pressure treatment on molecular level. An AFLP reaction system
suitable for Gluconacetobacter was optimized and established in the paper,which could provide a technical
support for mutation breeding of bacterial cellulose producing strain by high hydrostatic pressure treat-
ment. [Method] With a bacterial cellulose producing strain isolated from homemade vinegar and its muta-
ted strain with higher yield bacterial cellulose induced by high hydrostatic pressure treatment as materials,
the main factors of selective amplification processes were analyzed. The reaction system of digestion was
optimized and established. Then the screening of primer pairs suitable for Gluconacetobacter sp. and its mu-
tated strain were carried out. [Result) 600 ng genomic DNA was served as template in the digestion system
with 8 hours reaction,overnight ligation (the ligation time was more than 10 hours),500 times of dilution
for the products of pre-amplification for selective amplification,and 1 pair of primers (E-T/M-G) was se-
lected from 24 pairs of primer combination for the AFLP reaction system of bacteria. There was only 1 di-

versity locus between the two strains, which was 213 bp and had 99% identity with 24 917—24 723 bp in
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the genome sequence of Gluconacetobacter hansenii ATCC23769 GXY0064. [Conclusion) Results showed

that it was feasible to use the reaction system constructed by the study to conduct the AFLP analysis of

Gluconacetobacter sp. and its mutated strain.

Key words : Gluconacetobacter ;mutated strain; AFLP;screening of primer pairs
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L1.2 &R 4005 N 4 52 OG0 & (TaKa-
Ra ,Japan) ; Msel fll EcoRI3:3k .51 ¥ (% AFLP A-
nalysis System for Microorganisms AFLP Microorgan-
ism Primer Kit (Invitrogen,2004) 1t B 1) , i TaKa-
Ra & 1 JP 91 L3 1; Msel #1 EcoRTRR 104 P4 VI . T4
DNA %% i, ¥ 3 NEB /A # ; Tag DNA & 4 il |
100 bp Ladder,J B MBI 23 &) ; B g B, ) B Invitro-
gen A ], HAE B 28 S [ A pr Al
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Table 1 Adapters and primers sequences used in the AFLP analysis of Gluconacetobacter
I H Item Mse | EcoR 1
23k gt 5'-GACGATGAGTCCTGAG-3' 5'-CTCGTAGACTGCGTACC-3'
Adapters 5 -TACTCAGGACTCAT-3' 5'-AATTGGTACGCAGTC-3'

B 5431 4 7 51

Preamplification primers

EPEPEY 3519 7 51

Selective amplification primers

M, :5'-GATGAGTCCTGAGTAA-3’

M, :5'-GATGAGTCCTGAGTAA-3’

M-A.:5-GATGAGTCCTGAGTAAA-3'
M-C:5-GATGAGTCCTGAGTAAC-3'
M-G:5'-GATGAGTCCTGAGTAAG-3’
M-T.5'-GATGAGTCCTGAGTAAT-3’

Eo:5-GACTGCGTACCAATTC-3'

E):5-GACTGCGTACCAATTC-3'

E-A:5-GACTGCGTACCAATTCA-3'
E-C:5-GACTGCGTACCAATTCC-3'
E-G:5-GACTGCGTACCAATTCG-3'
E-T.5-GACTGCGTACCAATTCT-3'

1.1.3 2&ME FTEMNHASGEEGLAZ LML
(Eppendorf, £ &) | #% &8 & 11 % Ml {£ (NanoDrop,
ND-1000) . PCR 4% (Bio-Rad, 2 H ) . % & % 14 X

(Bio-Rad, 38 [#) . 3 141 i It i 35 JC Hl ok A% 42 3¢
(Bio-Rad. Je[#) | Hayk Al I 1 s 9k R CIE 0 32
JY-SC26) .
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1.2 HEH DNA R EEN

P — B IR DR A7 1 A A 10 mL A
fRFh F R A 0.7 g, BEREF 0.1 g,
K, HPO, 0.05 g,MgSO, « 7TH,0 0. 15 g, G/K 4 &
0.2 mL) ik H,30 C.150 r/min 3§ % 5 5518~
24 h, BE M AR B X HO . W T M Mg B9
T4, SR FH 20 R e R) 2 i IR ) A 4 B T, A ML R [
4 DNA, HU S5 pL $2ECA A4 DNA 5 2 uL
loading buffer ¥ &, 1 15 g/1 35t ¥ BE e JE 47 8
VK I AR AR R I SR ) 56 PR 24H DNA fY 4 Ji
1.3 AFLP Rk REEIR AL

1 Vos S5 1 i 52 Sk aik 1, 2% NEB 1] 2
] P& AL ) BB AR & 1 T4 DNA % 32 il i ] 45
LI & AFLP Analysis System for Microorganisms
AFLP Microorganism Primer Kit
2004) Yi B T k47 1085 . 57 AFLP K& I X)
HER o BT Ak
13,1 Bk & 944 BRI T, BT M
REE 20 DNA FE N AFLP K0 B 1 Mse |
M EcoR T 2 FERGIE N VIEETE 37 C 444 T AUl )
6 hy LA [ AR i % AFLP il P 4k & (9 52 0
B YIAR 2& h . BSA 0. 25 pL,Bufferd 2.5 pL, Mse [
(10 U/pl) 2 uL,EcoR T (10 U/pul) 0.5 pL, 4k
(200 ng/pl) H & 435k 100, 200, 300, 400, 500,
600,700,800 ng 8 ™, #b 0 ddH.O %= 25 uL.
R T AT A E ST B R 20 DNA UG ) 1) A
JS R[] B 500 ng AR 2547 XL ) o i DI i E] 5 53]
M 2,4.6,8.10 h, BEVISE M. F 65 CK{E 20
min, i 5 uL BV =5 2 L loading buffer BE,
FH 15 g/ L 35 W &8 Ji vl Dk AG 0 R U0 8801 . XUl
YIr=4F—20 CIRAE,
1.3.2 % #  EEHCREER T EENE
FEm (], ek S U0 R Be i AN o 4 L i YT
B 5 B 3G R B s 3 4 I [ 3 SR i 1 56 AR
it NEB A7) T4 DNA JERHG ™ i Ul 9 45, 78 25 pL
filg O] 7= ¥y v i oA 10 pL 3% 42 520 i 43, BE ddH, O
3.5 pl, T4 Buffer 3.5 plL, Mse | adapter 1 uL,
EcoR 1 adapter 1 L, T4 ligase (400 U/uL) 1 uL,
R (KT 10 h) W TE 16~22 Cillf7. 451
Ji 65 CKiE 20 min, #HZY T —20 CIRE.
1.3.3 Ay ¥ WY WHRNAER K EETY 1
pL s M, (10 pmol/pL) 1 pL,E, (10 pmol/pl) 1 pL,
MgCl, (50 mmol/L) 3 pL., Tag DNA polymeras (5

( Invitrogen,

U/pl) 1 pL,dNTPs (2 mmol/L) 1 pL,10X PCR
Buffer 5 pL,ddH,O 12 uL. Hy HEF K94 CH
P 2 min; 94 CZ8E 30 5,65 CiBk 40 5,72 CHE
fift 40 5,30 MFFF ;72 CHEAH 5 min J5 R 4
C, RMWEHRE S pL Wy ™5 2 pL load-
ing buffer 18 1 15 g/ L 35t i # B it v Uk A i) 93
PRI . WY BT —20 CLRAAE .
1.3.4 #BBRIKAGEAL N 10 FiEBFEHEY
BSI A s 24 XEI A A b (E /M, 44 B
AP AREE 1 X GX Bk E-G/M-G) 75 R 0 b % %
PEY HR RS WX, AT R B 1S, MY
B R 2R R AN ) B B A % (1,5, 10,20, 30,50, 100,
200,500,1 000 £) B H #8724 1 uL.Mse | prim-
er (10 pmol/pl) 1 ul, EcoR I primer (10
pmol/pL) 1 pL, MgCL (50mmol/L) 1.5 L, Tag
DNA polymeras(5 U/ull) 0.5 pLL,10 X PCR Buffer
2.5 pL,dNTPs (2 mmol/L) 0.5 pL,ddH,0O 17
pLo PGP R :94 CHIUZEYE 2 min; 94 CAEPE 30
$.65 CiBk 30 s (MR TR 0.7 C),72 CHE
1 1 min, 13 PME#H ;94 C7A5 30 5,56 CiB k 30
s,72 ‘CHEMH 1 min, 23 MG ;72 CIE H 5 min J5
MEEREZE 4 C, RWETHRIE S pL EPEpEy 3™
Y5 2 uL loading buffer I8 &, H 15 g/L Bifis b &
JE LUK R DU S BEPE I RO . EEMNY YT
—20 CIRAF,
1.3.5 RAMBREERKR B KALLE B 70 mL 60
g/ L BT 45 W i . i 400 pL 100g/L APS, 100 L
TEMED #lf, B4 1 h YL fEE R 250 V fid
¥k 30 min, FEIEEEPEY WA 10 pL Load-
ing Buffer,J&5)J5TF 95 CA81E 5 min, 4% J5 57 B vk
o WS pL AR PR 00 R S SR T s Tk e 6 I A5
FEALHE E LK 250 V FHLTK 3.5 h,

2 M8 Bassam %Y 1Y 5 1k I s VE ol it R AT 4R
Yo, HAAACGDBRANTE < 58 5 i Dk Al B U L ZE 1R K
EEVE 2 KBR300 s8R JE T 250 mL [ E W (R
S 10 Y% I TEK LB IR R4 41 0. 50 %6 I vk & TR
HE 2 20 min, ZEIRKIRGE 30 s; AR YL (0.6 g
AgNO; fin A F| 500 mL H,O th) i & 4% 3 15
min; Z8 1K EEUE 2 U RO L 10 s 5 57 RIBCA i
WM (7.5 g /KBRS T 500 mL 7K, 4
CHive . BRZE 5 mL B350 37 % HEE)
8, 2 A U T
1.3.6 AFLP 3149 fmik  F 10 Lk B9 4 51
PR H) 24 X514 A (E /M, 46 bR 2847 3%
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2.1 HEEH DNA REWHN

1o I e 3 P 2 DNA B AFLP 2 B i
R, & 1 AT, R My 136 [ 4 DNA 2%
HHEFE  JOYREL sUREFL BRI JC i B 90 50 0, TR i 1
IRFIHT B AT G5 X, 3R B BE R 41 DNA 58 4% H DNA
Al RE L WA AR B A 2 i R BRI . G RNA 5%
Mo ZWE ], A1 Mg B ZH DNA OD.go / ODys 43

5 M

1 Jo A1 Myss ZE B2 DNA 1) 3¢ B8 W5 588 J5¢ Fi ik 485 21
Fig. 1 Result of agarose gel electrophoresis of

genomic DNA of J, and M,y

F1 3 AR S R (] g OURE D) AN FE 4 S
N7 8 h DL b WD) ROCR Fe e B DD 7 W 43 1 BORUDN
FEHL UK P B OREOCIR 1 W3 N 41 DNA B )i 1

I M
1 2 3 4 5 M 1 2 3 4 5 M

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

&3 ] By Bisf ) XF AFLP g4 S i 1) 52 i
M. DNA Marker DL2000;1~5. 435 R i) 2,4.6.8,10 h {1374
Fig. 3 Effect of EcoR] and Mse | with
different reaction time on the digestion products of DNA
M. DNA Marker DLL2000;1—5. Digestion products
of reaction 2,4,6,8,10 h

WIS 1. 98N 1. 96, i H vk JiE 43 B K 203. 1 1 209. 6
ng/p L UL T, Il Mg 19 35 P 41 DNA ¥ J6 B i . G
RNA J5 4% B¢ S 34 5), 0 i R 4F, o) 58 40l /& AFLP
SV X5 v 40 R 2 DNA 9 223K

2.2 AFIPEZEZRMHL

2.2.1 Bk F o ASIRVBE AR B K XU B B fE]
W XUV AN ) . B A R St 2o 20 7= 2R 1 B
fits U] i B b i e R R IR 2 AR a2
XUBGY) S AN 58 4= R B 2 BT 0, A R AR oA
100~500 ng Bf. AFLP Xf # #it DNA [ ] & A fif
JE AR F il 600~800 ng B, BR il 4 g I S g 181
IS il 0 7™ 0y A Al k1 154 o i 4

J, M5
1 2345678 M12345%6728M

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

2 I, #l Muyss A DNA #4R H] 4 %) AFLP
it 41 52 1N 64 5% Wil
M. DNA Marker DL2000;1~8. 4352 100.200,300,400,
500,600,700,800 ng DNA [ fif ] 7= 4
Fig. 2 Effect of EcoR | /Mse ] with different

concentrations on the digestion products of DNA
M. DNA Marker DL2000;1—8. Digestion products of
genomic DNA of 100,200,300,400,500,600,700,800 ng
I o U0 RO 2% PR 8 7€ R BEHR 600 ng. 37 C g
Y] 8 h.,

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

Bl 4 Jo Al Muss SEZH DNA T4 38 7™ 119
TR W G vl vk 2 SR
M. DNA Marker DL2000;1,2. 43518 J. #1
Mg #EH2 10 h =¥y Ty 19 7= 1)
Fig. 4 Result of agarose gel electrophoresis of
pre-amplification products
M. DNA Marker DL2000;1,2. Pre-amplifications of

ligation products for 10 h of J, and Mysg , respectively
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2.2.2 WY MTEYWEHTHNSIYAN A ®
BEVETRIL | DR TG 1 1) 16 M 25 L B W O R Pl T
G ) B A A 3 B — R

AT v ) TR ) B R
100~750 bp ([l 4) , BlP HI RO B 4F, Ry k£ 1
PEAE T BEAR AR L AL U B A 5T T DNA 42 1 il
Y1 V845 & AFLP 4% REEK
2.2.3 RFWYIAKZ WYY EEA
REUEATIEBEVEY 1. &l 5 mTH, WUP RGP Y R
1~ 20 7%, 2 PR D™ 14 09 2500 R HLARL, A Y 5 ™
i TGP YRR 30~ 100 4%, M B VE Y M RUR 8

U ARAE R BT A R O s T3 7 W0 B 200~
EFEPEY I HOR e by R YT R A0

1

1 000 1%

AERL . PRI R T P MR RS 500 A5 097 L i E
R TEY G AR .
2.2.4 AFLP st #H Wy 33l Mmeyifik HwHEEY
RS T, F Mg B934 45 28 (18 6) K B, 24 X 5]
PIxt Jo FI Mg BT 58 007 s 850 A R i 4R
M HA S 23 %5144 & (E- T/M G) 7E 200 ~
300 bp AHELETEY 1Y 22 R AL, &R E WAL, E-
T/M-G BEFEPEDY 1 45 RAF A 7 8 BT it 5 L o JF %
o LA EPE KA B AR o (I 7) R T 0 ML Y 3
?ﬂiffi‘%#u A 1A 5 E-T/M-G
4 W T R DA v R K R 35 AR 1 IS TR R AFLP 43
B Py 3 519 .

5 447 A () A 500k 1B 6 P B 4% 9 52 iy
M. DNA Marker DL2000;1~10. 435 R #4847~ ¥ # #¢ 1,5,10,20,30,50,100, 200,500, 1 000 45 () ik £t 14 7= 4
Fig. 5 Effect of dilution pre-amplification products of different times on the selective amplification reaction

M. DNA Marker DL.2000;1—10. Results of dilution pre-amplification products byl,5,10,20,30,50,100,200,500,

1 000 times on the selective amplification reaction

13 14 15 16 17 18 19 20 21 22 23 24

E 6 J. f Mﬂsgléﬂ DNA j ?*fi?fi‘“ﬁﬂ’]«’éﬁ %%

M. 100 bp Ladder;1~24. 4351 A5 #1%t Eo/M-A E, /M-C

JEo/M-G.E;/M-T.E-A/M, .E-A/M-A [E-A/M-C
E-C/M,.E-C/M-A E-C/M-C.E-C/M-G.E-C/M-T E-G/M, .E-G/M-A .E-G/M-C

E-A/M-G.E-A/M-T,
E-G/M-G.E-G/M-T E-T/M, .E-T/M-A,

E-T/M-C.E-T/M-G E-T/M-T 45 By g £ VLY 85 7= Wik GE X - A 0 KB 7600 T, DNA BEEVEY I8 ¥ . 7 9 Mugs DNA b #1958 7= 4

Fig. 6 Silver-staining result of selective amplification reaction of J, and M,ss

M. 100 bp Ladder;1—24. Results of selective amplification reaction of Myss and J2 by the primer pairs E,/M-A,
E,/M-C,E,/M-G.E,/M-T.E-A/M, ,E-A/M-A,E-A/M-C,E-A/M-G,E-A/M-T,E-C/M, , E-C/M-A,E-C/M-C,E-C/M-G,
E-C/M-T,.E-G/M, .E-G/M-A,E-G/M-C,E-G/M-G,E-G/M-T,E-T/M, ,E-T/M-A,E-T/M-C,E-T/M-G and E-T/M-T,respectively.

The left band in each pair is the result of J»”,and the right one is that of Myss”

2 7 (Invitrogen 24 &), A1 J, A Mg B 3£
PP 2= R B Be K 213 bp, JFAIWLE 8. K ixF
Y32 GenBank #t 17 Blast b X, H 5 Gluconace

tobacter hansenit ATCC23769 GXY0064 (GenBank

2. ADTV 01000064. 1) L F 4 JF 5] B 24 917 ~

24 723 bp Fr BOAHLE N 99 % AHH I REA A .
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1

M

1500 bp
1000 bp

500 bp
400 bp

300 bp
200 bp

100 bp
7 GEEEHIA E-T/M-G 5 Yk B Y1 A AR Y 45 R
M. 100 bp ladder;1.2. 43 5] Myss Fll ], 3K 41 DNA (14" 58 47
Fig. 7 Silver-staining result of selective amplification
reaction by 1 pair of screened primers

M. 100 bp ladder;1 and 2. Results of amplification

reaction of Myss and J, . respectively

3 1 ik

AFLP Jz i of #2 52 2%, 52 ) R 2, iR
DNA {142 BB ER G , B A I8 95 AR 20 7™ 45 BEoR . 1y
JiT e L 20 DNA J& AFLP 2 AR 2 B ) @ 57 19 1l
POBA BRI 4 DNA, AFLP J2 i 5t A fig
WA HE47 A5 B A Z5 R AT 2% . I A
WF5E e 3 W B2 v 5% 1 TakaRa 40 78 5 B 20 42 0
Ffr R4S T m B R DNA, il b0 42 4 T B
AR .

FLH 4 DNA (1Y) & o g ~r AFLP i {
R, AFLP 2 N AR & 2 X g U0 5 i 3 4 1
DNA F Bof ik £ P4 1, 27 B U I 8] 2o %0, 00 g
VIR 58 4 S XE DL I 432 5 5 g U IS I [R] 2ok 4, ) &
A I AE K HLRg U)W R B /N L 5 e g 22
B R AT o T LAY SN B 8] ) 0 4 AR E L

5 TR T P 5 1 B e X AR AT i A B R T
WA T BB, AR YRR R AgNO, v B
15> AT AE Y 4 e (0 B ) 5 A R AgNO; 5 TR B
AR B 00 7 35 24 K Y e B[], ) AL R R G g
0,5 58 8 A R [, 7 G €8, 25 RIS A V5 O I R] A A ik
10 s 4R g By HI A9 128 590 e 4 90 T B0 D AS ‘i 0 R
ff.

A X0 T, I Mg AFLP SR AR &R 1 45
IR HEAT 7 R4k s i) 8 57 1 A I T A K R
VAR B JR AR 22 5 19 AFLP 52 W AR 2 « WU B A% A
DNA Fl#} 600 ng., 1 B} [0] 8 h, % 2 ) W i 7%
HY 34 7= YA B 500 5 H T e PR pE Y- BN, & &
RS A &R E-T/M-G, &2 R EZ RGN, %

]S A Y R SO A Gt — T

AGGCAATGCATGTCGGGAGCT
CATTAGCTTTGGCCTTCTGTCT
CTGGCTATGAAGTCACTGCCG
TTGGGAACGGCTTACACTGTC
TGGACAGGAATAGGCGCGGTT
GGGGCATTCCTGGTTGGGATAG
TTATCCTGGGGGAAGCGTTCAC
GCTGKACCCGAGCTTTAGCTGC
CATCTTCATTGTTTGTGGTCTCG
TCTTACTCAGGACTCATCA

B8 Jo Rl Mugs MY BEREPEY 38 22 55 i By I 91
Fig. 8 Sequence of diversity gene for selective

amplification reaction of J, and M,

TR &R HA B R e v BT 2 OF AL i) AFLP
PR 2 L REAE T AL A0 I AT 31 83K R 5 AL i) AFLP
3 M e 2 S i — A BIE T R K X AR W 4 1
VR I B AR W ) o K 5 8 B85 T Al
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