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SUEH BRI E SCB329 ERAMN K /MG EMMTR
HXE PR

(TEB2E R EEAFRFREREBE TRHAT Y B 200233)

# EWEHSECPFLEEEATENMBITE Cluonobacter oxydons SCB329 B £ ¥ 3¢ 3 £
WA, R AR ERG &8O, FR A B D0 R &I Py U0 B 0K 3 ik
FARD SCBI20 A REE A AT T 43, Spe [ (5’ -ACTAGT)S A& 24 T H B, H K /hA 10kb B
320kb, Fi§ Xba I (5'-TCTAGA)ERHIF= 4 40 4 H B, K/ M 4kb £ 200kb, 28 & P 7 R ] 5 5§
U1 B B A R N gE B, SCB329 AL 4 K /b3 2 700kb, SCB329 R [E 2H By — #& 2 500kb Ry B 4
R il — > 245kb SR L. G R R BT ORE R | R 81 BRSNS AL U B A S W DK E
S SCB329 B 3 5 4 Fil I 0L B 36 Fh 2 45 R 259 0 FRR .

LW . SRR T, REAER. bk, RiEd

RESES.Q8 CRARIRGG A L EMR S :0001-6209 (2001) 05-0530-06

WAEERAHRER VEA" Y A EZEENMAYHNIF LA TRSERER
m. EAMERXEATE R, BERTRAEYWE XN AR, 2 /A5 T
R TEERT S  RIERR T S RBE"PEENTRE - g848R
FE SCB329 M4k Es 38 )5 , 76 3R I K o 3% M2 3k (Pusled-Field Gel Electrophoresis ) 32 A %f H &
R FIT T AR AR L, 35— R FR A 8 Y160 R 09 BR &1 o r3 L1 88 ok im0
o THBEFRANF/N, RHAD ARSI R [ f s LB E RN T
FHEW B TREMNEE. IWBEFMPTIE LIEAHIT,

1 MRF &

1.1 #H#

1.1.1 E . Gluconobacter oxydans SCB329, Bacillus thuringiensis SCB933 M A LR = (R 7T
1.1.2 T ARHRF :Pulse Marker 0.1 ~ 200kb 24 Sigma O E] P gL, Yeast chromosomal DNA
Marker &3 E Promega 2> Al 4 7=, H. winge DNA size Marker {55 s SR i 9 Wk v 3% B Uk H
IS 2 Bio-Rad 2> 7)™ 1, DNase | (RNase free) .Proteinase K JEBEE LW T AR =M,
S1 BEEMETAE ARG, NS 6 ~ 8 MR IR & N IR R H & TakaRa 2 717 &
1.1.3 HBFHHE:RSEHEIS].

1.2 A&

1.2.1 Gluconobacter oxydans SCB329 B 4its 3% . &8 UMk (8 | 7%

" EF B SRR S PR H (39970024)  EEAR W IR AE A 2k A ELRL S TR MR

EEMM LB O1972- ), B W EHHEA PEHHEEE B THRER D CBRELTHRE. FLITMHA
WA 4L M . BE AR RIS (021 - 64700892 — 358, Email; glyin @ srch. ac. on

I 8 B 8 :2000-10-25 , # B B H : 2001-01-18
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1.2.2 R EIEEHI4 SCB320 St ik Ik e S . 2% k(8 18 T

1.2.3 Wk &M - BX@mS Iy EHAER. FHERIET EHAR,RH 0.5
TBE,1.0% BAE 8, 6V/iem, 14°C, f1E 1200, F it (7] 24s B 200s, Lk 24h f7 [T BBk, A
TE10 ¥ — K, B A TES0( 10mmol/L Tris- HCL, 50mmol/L EDTA, pH8 .0) LR F T 4°C.
1.2.4  Re3REEAD . BURT B R (2mm x Smm x (0mm) 9 1/2 1 56 TE10 1mL %K 30min, %
% B 1] buffer JEH K, B X 30min, EH N & A K EFY buffer 31 M £ 30 ~ S0U &5, &
TR RS N R N B ) SR BE SR B UM, B0 Iml TE10 2k S # 30min,

1.2.5 LERMALTBAL: Hik 1B MIUER 918077 2 HME B8 RITE KT R A (2mm
X Smm x 10mm) # 1/2 F 1.5mL & Eppendorf B, I lmL 10 mmol/L Tris-Cl{pH8 .0} 7£ 37C
PP R R 15min, TE 4°C R 1mL S1 #%EE B§ buffer’ SO mmol/L NaCl, 30 mmol/L Sodium Acetate
(pH4.5).5 mmol/L ZnS0, ] E BT M3 10min, F B PRI, I A 200mL B ELEE S1 buffer F f
U S KEBGRG , B F 37CH M 5.10,15.20.25min, AT G I0A ImL ES (0.5 mol/L ED-
TA 1% SDS, pH7.5)Y4 1L K 7 30min. 3% 2.5 BESCAR[ 10T A 27 ¥ JF 1R 4B 24, WU B Tk Y
H B B (2mm x Smm x 10mm) &4 1/2 F 1.5mL # Eppendod & 4, Al 1mL TE10 £ 37°C it
10rain, 7£ 4°C Fi & 4 BH & F # DNasel buffer (40 mmol/L Trs-Cl, 10 mmel/L NaCl) #H & %
HEE 15 min, FET®K, EF K, WA 200mL X =41 IR & T # DNasel buffer #1 2U #
DNase I B F 4°C 10min, T A 12pL 10 mmol/L. # MnCY, , 57 Bff & F 37°C KAz 2.8 #1 12Zmin, 3
IS A tml ES(0.5mol/L EDTA, 1 % SDS,pH7.5)% (b 55 30min,

1.2.6 Briimu vk &2 3CR(8 1, f# A CHEF MAPPER 3 & (Bio-Rad 2 &) ) #E1T 87K,
Bk ST EG  BERE AR 24T A R e 8 30 min J& L A 181000 R R RO X BERHTHRY . RA
PO 4% TR RLHR Marker 22 RLRITHERI RS T BEB X THRE.

2 HEXAitk

2.1 BAEBGSOREATIEEAER

SWYE A EEERIEEEHERIT A SCB329 # CC H B8R (57.9% )M
HLERRS ATHE SV AYMW Cle ] Dral Not T PshB 1. Sp 1 . Xba [ . Spe
[ . Swa | %5288 P IR FEATERY), Bk KIS BB Cla L \Dra ] \Not [ . PshB L .Sy 1 i
B Bk E, B/ T 50kb, Xba | It Spe [ BOBET 4 EXAH AT 880>, 948 100kb . TE
K AW H M EEH A CTAGTEFI R E AR, Xba T 85 ULRFF 3 4" TCTAGA™ | Spe |
BB E T “ACTAGT ™, B Xba | FI Spe | Q@D K BeFIST B0 SR RIER 6 15 N 1 B8 Xba
[ Spe I ERTLGHEYSEENYEEE.
2.2 SCB329 BERAXNMIWE

Xba | 30 Spe T 0OTSE0 R BX 4 P18 100kb 2oy BT LAS UK 120 T R A R
AEHES—MEBUABRMEFELSN BHERANKE, BECHE S ] BIA
24 A E(E 1,2,3), BRE N 2720kb(F 1), Xba | BRI 40 DB (BN 1,2,3), B KIE
F 2675kb(E 1), 54 W M AGRE I B B S 1 00 S I 5 R, SCB329 ER K /D I 2 700kb.
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532 m &2 #B ¥ #® 41 &
kb
48.5kb
340.0 -
i 23.0kb
-
194.0
- 142.5kb
s
97.0kb
97.0
48.5kb
48.5P
1 > 200kb = K3 (1 ~ 50
B BUEKEG0M) g, mmnE s . B3 EIEKE-500)
Fig.1 The electrophesis of digested 145kb) Fig.3 The electrophesis of digested
DNA DNA
Fig.2 The electrophesie of digested
Pulse time: 2.9 ~ 21.7s; Run time: DNA Pulse time: 0.05 ~ 0.92s; Run time:

27h.
1. Marker;2 . Digested DNA with Spe I ;
3. Digested DNA with Xba I .

Pulse time: 3. 51 ~ 12, 48s; Run time:
27h; 1. §. cerevisiece marker; 2, 5. Di-
gested DNA with Spe I ;3,4. Digested
DNA with Xba I ;6. Pulse marker.

14h,
1,3. Digested DNA with Xba I ;2,4.
Digested DNA with Spe I ;5. Marker.

¥ 1 FANEWRTE SCB329 EEARMRBERT L BN
Table 1 Restriction fragments and sizes of the genome of Gluconobacter oxydans SCB329
Fragment size after digestion with
Spe 1 Xba 1
Band Size/kb band Size/kh Band Size/kb Band Size/kb
A 304 P 64" A 208 P 48
B 257 Q 49 B 193 Q u”
c 201 R 30 C 174 R 39°*
D 180 5 24 D 165 S 36
E 161 T 20 E 160" T 33"
F 154 U 10 F 151 U i
G 141° G 109 v 25
H 126 H 101 w 19°"
3 116 I 86 X 15
I 107° I 80" " Y 12"
K 103 K 75 z 10
L 100 L 68" a 8
M 95 M 62 b 6"
N 92 N 53* ¢ 4
0 80 0 50
Total 2729 2675

#* Indicates doublets;

% % Indicates triplet
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2.3 SCB329 B ELHAIEX

2.3.1 DNase I ALEF K-S MK R RMYUMNBERRSF LERKERERREME
H L0 LA E SCBI29 PR R R, (R s 3K BE b JLF WA BEfa] 7 sl BB &%
MR SCERRE, KI5 JL Mb IR DNA KA FRER S B, BN
SCB329 P o (kR M2 MR IR, DNase [ 7 Mg’ F7ERT, BEFE X 4% DNA L FELHL ™=
Y10, TIZE Mn®* 7276 T BEOK XLE% DNA [ 40, 4 DNA A Be46™ . S9HESE SCB329 B
BAREH HERRFHRURERFEOFBNEEEANREKRE, EM FETH
DNase T 4b 3B ja 5 i e B, % AR AT AL Mb BBk v e 3k R F ik (N 4), &R E
7R Ji] DNase 1 4b B2 B9 4% 5 8 B 407 &3¢ , ™ F DNase [ 4L 28 2.8, 12min #9350 ¥ 33 (9 B2 Bk
ME2AAMEAFLAEHRNAW BEEAREAONEK, FHREFHBEER , FANEA
&M BEW AR, 1IF5L SCB329 P EAMEHEARE .

1Bl 30 AC5,.6

e S e Btk £ el e

kb

4 2J¥ DNA kB

Fig.4 The electrophoresis of linear
chromosome

Pulse time: 6. 73 ~ 17. 58, 1% agar-
ase, 120°,6v/cm,24h.

1. Pulse marker; 2, 3. SCB329 DNA,
undigested;4,5,6.SCB329 DNA, di-
gested with DNase [ for 2,8, 12min,

respectively.

B 5 £ DNA B3kE

Fig.5 The electrophoresis of linear
chromosome

Pulse time: 12s ~ 45s, 1% agarase,
120°,6v/em,24h.

L. $. cerevisine marker; 2. SCB329
DNA, undigested;
3,4,5,6,7.5CB329 DNA, digested
with nuclease S1 for 5, 10, 15, 20,

25min, respectively.

Ee Se®RikdikE

Fig.6 The electrophoresis of intact chro-
mosome

Block 1: 2v/em, 0. 8% agarase, 106°,
Pulse time 20min ~ 27min, 72h; block 2,
6v/em, 0. 8% agarase, 120°, pulse time:
1.3~ 2.5min, 7h. 1. §. cerervisiage mark-
ers2,8. H. wingei marker;3,4.SCB329
DNA, undigested; 5,6, 7. SCB329 DNA,
digested with S1 nuclease for Smin,
15min, 25min, respectively .

2.3.2 S1 ZRREE AL BT e pk T 0 B BR - S1 B BREE T LA P9 U] S 5% DNA #0 RNA fH FEM A
BE S-BBMARNTY. EREEHLT, L8 N DNA FRERER, ESENHEK
BT PRl — 8 WO BT (8], AT SRR U T 58 9 R T . B BRIE SCB329 RIS H , i e SR T
Bk R ERENFBACREANREEES,F S| R EF TSR, XA
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PAMLIL- Mb B bk o el ik S 0 e ok CA0EEL 5) L BRALEE 5. 10min RS AT AL FE 15,20 A0
25min BIRE G TS W1 S50 4550, BE & o ) A9 A 1S, o B RY AT A B o, (MY Bef 3 8 0 SR iiF
BTG, HE5 R 5H DNase | APFERIRE R 52 & — 4, 3 — B RS 1 SCB329 R FM¥ 5
HRFRE

2.3.3 SRR R OF) 5 44T 2 IE S SCB329 A 4~ K KL, 200 ~ 300kb i HE 5 i 270kb
He SR B9 6 vk A7 BN B o L B AR AL TR AL . T AU DRI Ko T ARERE
FEETL, T AR BB LRI R TR AR K AT B L R T 4 I e KR KR T K o Ik TR] 17
BB 4 T 0 25 Bk e 1) AR 3610l I O SR B &5 4 2 ORI, S DNase 1 81
B e R BE G AT A B Bk (BT 4,5) . BRT SR 4K &8 S, TE 200 ~ 300kb L F B
B %4 o iR Marker 270kb #9524 5 0 4h PR AE O 2 e vk 07 B AR [R) , R R 04 R AR R TE
i, B — WA E S 245kb i TR - B, A EBERIEAN A, KE R 245k A4,
o S A 1P A T A — AR e

2.3.4 BB R aKd K. e BRIk AN, R A Rk (A 6)
SR MK F Macker HEEETT 1, SCB329 B Bk KK JE H 2500kb, 5 Xba I | Spe 1 BG4
HRE--BW.

3 &b

AW JE 8 1A SCB320 ML E Al — it A — 4 KR AR, H AW KK
2 700kbZ= A7 , HU R £ 0 118 /IS 2 500kb, S i B9 K/ 245kb 22 AT, Bt £ 06 D DR B9 3R $h
LegE MR ERR 9 M SCB329 AY R S F MU T IR IRAE .

“HEEREETRRBESAMHA T L 70 mFLME A LH. E45IERHER
b R R AR DA AR CRTR -2 - A - L - W REM R,
AT K% SCB329 fE X HBAMHIR NS, EAEEEME NN, —FEFEN Tl iME
0 A 0 A T T B R TR e, T LA T R A AT B A A TR AN ) 2 AR R B
TR, N —MAASHERRAE FA KB MEFMED, TREFAR
BFECFT M RAL B R TR A S R I R AR B — T A B LR ok F R
HEf g ERAHE LR AN FER A L, vkt A E CETFTZRE.
YER B FEHBTIT A AT LA, 78 SCB329 A MK/ S5, NI ATEE SCB329 &R
GMRFIT T T HAL . AL Xba T . Spe 1 B4 B 6l 0T L)% 42 H A7 %5 % 78 69 SCB329 %)
MERE, — R E A, D - R AT R A, T e B R AR I
Y PR E PSR R A] RS AR AR A 2R A S AT e A, (R A R LR R RTY .

R TS T P R BN K SR BEAT A AL AT L o X SCB329 M 4r FAE M FEER MK
fIE B PERE . KT 100kb BB R A B S8R R A R KA 0 P R4, #E0
“L-ILBER SRR X B TR AR R E . ALREE 480 LI AFIRA
B, FTEHEE LM ok e LI AR aAmEE" HE Y scB329 ¥ 5 F A BT 4
B, Al PR P e 2-E -1 BRI R R S R A X R, R I BN TS
B M g R AT A RS R R R '
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STUDLES ON THE GENOME SIZE AND STRUCTURE OF
GLUCONOBACTER OXYDANS SCB329

Lin Wenchu  Yin Guanglin
( Shanghai Research Center of Biotechnology . Shanghai Institutes for Biological Sciences,
Chinese Academy of Scienee , Shanghai 200233, China)

Abstract; In the “Two-step fermentation” of Vilamin C synthesis, Gluconobacter oxydans SCB329
is responsible for the production of 2-keto-L-gulonic acid (2-KLG) , which is an important precuror
of vitamin C synlhesis. The intact chromosome was prepared from logarithmic phase cells by agarase-
embedded method and was analysized by restriction endonucleases and contour-clamped homoge-
neous electric field pulsed-field gel electrophoresis (PFGE) . Spe | {5-ACTAGT) produced 24 frag-
ments, ranging in size from 10 to 320 kilobases (kb) . Xba 1 (5-TCTAGA) yielded 40 fragments (4
to 200kb} . A total genome size of approximately 2 700kb was determined by summing the fragment
length . Analysis of the entire genome of SCB329 by PFGE revealed that the genome of SCB329 con-
sist of a chromosome which is 2 500 Kb in length and a large plasmid which is 245kb. After linear-
ization of the DNA by DNase | and ST nuclease, in contrast with the band which can not be viewed,
the band of chromosome and plasmid were appeared, this suggest that structure of the chromosome
and the plastid were circular.

Key words: Gluconobacter oxydans , Genome size, Pulsed-field gel electrophoresis, Linearization
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