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FIREHEELARETIEEKRMEE"
BT EHE¥E E-A KIk

(FRETI¥REATRE XE 3002

W B’ LIRS B Bacillus subtilis) TF, %08, IR DNA #J5
AR, W REER o — ERBE RN EA R pBX% S AT =48 TF, .,
BRI N 5T x 107%, K8 —BRAELATER N8 B = I WL T TI40(pBX%), % T &
BT UER IR EEIEFE B RN 464 /L, B 2R MEERERER
0.78%. 3% 48h 5, LREERABLE o — RSN HZERERN 796G, A IEEKE
TI40(pBX96) 1 & B & AH 4 T K.

XA AT, HEFRAE. pBX%. RAMkH. RREEEM

BBV E, REBRNIEE~ERAREEMNAESE I, 8ETEAE™
L TSR M DR R SR R PR T K R, BRI . IRREE T LATER A
BEAEFMEFNE B &R BSRKRAERE, BREMRAE. Kty R, Bl
F H R0 BUE s b B, ST AN U (L& o — JEM RBIE B I BUOR pBX96 5| A
Bt TR W, EF E— BRI AR EFHRBIH 464g /L TEH B
TI40 (pBX96).

1 M FF

1.1 MR

111 SHE: S ¥ %AF i (Bacillus subtilis) TF,. i 4% #5710 % ade +his +
8—AG +6-MP +SD'+Km'. Kt T Lt Em S REEHM.

1.1.2 ik pBX96, 6.65kb, #14 B K ZFHFF & ( Bacillus megatherium) AS1.127 (¥
Amy #FEM Cm. KmHi#EEN. Amy BREEELY o EHE.

1.1.3 BEEEE: &/0FRFE(Bacillus pumilus) C172 (pBX96), Bigd IF A%
R R,

1.2 xR

1.2, PEEFE(%): WEE 1.0, HAMK 04, BEHH 1.0, 41 F 14, pHT.2,
0.1MPa X g 20min. :

1.22 BEBEFAEE(%): LHEF 1.0, EAEK 04 BERH 05 NaCl.25, pH7.2,
0.IMPa X @ 20min.,

* ERAMEICENRA.
& CF 194 3 H 7 Higca.
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1.2.3 #hFisaest(os): #ERE 2.0, ZEQM 1.0, BRI 1.5 EXkIHE 1.0, NaCl0.25,
FR#%0.2, pH7.2.

1.24 REEHFE(%): HEE 10, BRABSE 1.6, (NH)SO, 0.2, MgSO, - 2H.0
0.1, CaCO, 2.0, FRZ 0.3, pHT.0,

125 $eih FRBESFE: REEEFEPEHESCYTRERY. HAHR.

126 EEEFE(%):  HEE OS5 e 0.1, (NH) SO, 0.2, MgSO, - 2H,0
0.02, KH,PO, 0.6, pH7.0,

127 #%irEAERE EXEFREPEHEET Y 1% BEER EHEE
S0ug /ml, FAHIE.

1.2.8 LB(%): ZE{1Bk 1, NaCl 0.25, Besb# 0.5, pH7.2,

1.2.9 LBS:LB A 1% AIEEHES, FRFER Oug /ml, HAHE.

1.2.10 SMM. SMMP. PAB, 40%PEG6000. DM -3 FitE g3t I 3cwk[2].

1.3 HE

1.3.1 pBX96 FEaraiEB: W ICHR3.4].

132 JFAREER. BEREL: WICRRI2.5).

133 RERKEHRE. BERERHOAETE: SEEITERA RESRFEER
EEEETHECH B, DM -3 BAVFHREEIT BN C #4380 D, #&3eii6). R
£ HR =(A-B) [Bx100%, H4H% =(C-B) /(A-B) x100%, k4% =
D /(C-B) x 100%.

1.3.4 BN BEERR: WICHR(6].

1.35 #{ TREREEABL: L LBS+Km EiRi#Ea I,- K1 i Bk,

136 BUR «— EHENE HRE: RADNSED KiF BT XN AT &4
T, B8R B IS o Immol /LA REM BBy — 84,

1L.3.7 QlERH: X HLEEY B 751 -G 8o aE i #HiTHE.

1.3.8  RME: FhFE3RR A 250ml = A% 20ml #h IR, AE ALK 9% /min,
33C, 18h, ABXHEMNE 5%, S00ml =A% 20m AFiExE 2EAEFE
96— 110 — 120 r /min, 33— 34— 36T, 72h,

2 HEXA®w
2.1 ZEEEEEHFICREBRTEHNERE

Xt SR TF, Mt R0 1T 7 RiF, %8 TF, RF Ade. His XUE # 75 Bt 4%
ic. % 8- BEEEM(8-AG). 6-— FHEEE(6—MP)FIR ML SD) A BRI
R BEFE E(Km) R,

ZWE. REEHREEARERN RBIEFHEY, TF FHHREN 13.86g /L, #
AT B B A BER SR 0 b T BB AF 0.565g /L.
2.2 REBRGEER. Bi584%

WEEHFZEThH TF, HE%. =L, UL SMMP ¥k, BiF. A 2mg /ml S
B§. 37 C fEM2h, Hebl B s F e s e s ™.
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¥R 5 TE sh i ok pBX96 50ul 5% ABUK 2 x SMM Bl AE Tl IKE PR G
A 0.5ml B4 FRABIP . PoE A 1.5ml 40% PEG6000 %, 20ul CaCl, 7EiR%E
2B ES, 2min 5L Sml SMMP B8, Bl ¥%, EE7ZE lml SMMP &,
37 C 1842 W0min, HBBRHAE DM -3+Km BAFR b, REEF FRUEE®E A
#TF LBS+Km F48 b, # i AEE% Amy ' Km( @ 1. 2). 285, RERKERE
H 9%, HARN 0.20%, HALSIE R 5.7x1078,

TORYE

B 1 37T #f3F 2h LT B2 Rl SHAT W
Fig 1 Transformants after 24h incubation at 37°C (b SESET, TEaSEZER

Fig. 2 Comparison of recipient and transformants

{upper: transformants below: recipient)

2.3 BERRATESR AR RS EROTE

HEFHERERARANRETE
«ao} 90min 247, Ak SR BT % Bl iR,
T ol FRRE B ) B AL SRR A K
x EEa R gieloiR R o s NGk O
& 20r A ) R ] B % A SR R A, R B
10} 1.5ml B ¥ % % 1 5k 89 fh DNA A #%
0 ‘ N e FHEEAEEES. E5TxI107 M@
0 O i PO R 2SR S, WL R S R R
B3 BEATEERET R SR ER R &, SCBIREMEYS.
Fig. 3 Relation between incubation time before plating 2.4 ¥{¥FEHREARNNBSER
and transformation frequency M DM -3 ﬁi%ﬁt‘ﬁﬂj?g{t‘?

TF §:4{k85$ Transformation frequency.

HATIRM AR, K HEANE ] PR,

70 Bk, IR 47 Bk, DATEH A B IR
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®1 HEFEHEN W)

Table 1 Prnmary screening of transformants

45 PR [ FEFFEE A we o 12:1°9 54
Inosine Inosine Inosine
Strains production Strains production Strains praduction
g L g L /g L
TF, 0.458 N6 273 TIR 1.65
TIl 1.26 117 337+ TI33 133
12 104 s 231 TIX 1.75
TI3 1.67 Y 234 T135 210
TI4 1.57 120 3.56* TI% 1.67
115 1.04 TI21 2.9 I3 197
Ti6 1.21 T2 1.95 138 .50
T 1.00 pprx 225 TI3 2.03
IS 1.21 TI24 3.43* TI40 3,53+
TI9 1.3 TI2S 2.9 TH] 1.80
110 1% I2% 127 TI4) 1.56*
I 1.50 TI27 2.06 T143 2.62
TIi2 1.31 IR 3.37% Ti# 27
TH3 0% TI29 21 TI4 2.25
TI14 1.52 TI% 2.35 THd6 2.25
TILS 175 TI31 3.76% T4 343+

HITER AR HHE D IE | iR,

aLAE . B TFEBRASHEA, mTIBEEHERE, AERIJUFHEN
FAELIEE ABREMEFRETFHER T REE TE,. aln 47 S0 hEa 9k
P RTIB bR, IR TI17. TI20. TI24, TI26, TI28. TI31. TI40, TI42 1 TI47
- (RPEIE), BiX 9 pREskEIT BB Yot — BT eE HEGR A0 TI40(pBX96). £
H. SERERERG T EHBRAENY 460g /L
2.5 TiZ@EH TI4pBX96) BB E

%t T 140(pBX96) fystfabric RIEM B ATH LT T RIE, SRMFE 2H K. T4
(pBX96) {7 B T Z AR A E R0, HiEM T Km Hitkdric, EUEBR BB
BRI a— FEMRIEH. 3 TIO0EBX) B t#a TR, KRk
hF2adRRE FEAEFERER0.78%, A pBX%6 AHEE. 5 TFEHER
BEHR M. ‘
2.6 TF,5 TI40(pBX96) fB{L A o — M ERE 1L EE

FE DNS i, METABBALRH#HITE 24, 487 2h Bt RMEIE 5. X TF, 1
TIAXpBX96) 41 LB TEMRBE0IE F1E Tt F5R M 3 Fiw.

Mm% 3 Fr R, TI0(BX960) WEE hE X RD AKX E T TF. 48h iy TI40
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%2 IR#EH TIpBX%) BEHeENEE
Table 2 ldentil'_ncation of auxotroph of enginecring strain TI40

Bk ERHER " R **
Medium types Growth phenomenon Transsparent circle by using starch
MM +Km - N
MM +Ade +Km - N
MM 4+ His + Km - N
MM +Ade +His+ Km + Y

* + 4K Growths  — R4 No growth.
** N Liz# 8 No transsparent circle by using starch
Y 4 &8 B Transsparent circle by using starch.

%3 TIH0(pBX96) 0 TF, & Bl gy A&
Table 3 Comparison of activity of saccharifying type a—amylase between TI40(pBX96) and TF,

& ] TI4) (pBX96) &53E H . TF, fiE 7
t/h Activity of TI40 (pBX96) /u Activity of TF, ju
4 2.00 0.88
48 2.48 378
n 1141 1.90
(pBX96) 8§ 1& 113k 3] TF, 9 7.8
1.
27 T140(pBX96) fE i DNA B3R
PR BERE R K

Jyitt— 4 i 5 pBX96 C 8 %
A TEH, 53 HRBZKE TF. it
k& C172(pBX96) #1 %% 4k, F TI40
(pBX96) Bk, £ 0.8% Biifik i %
Bee ik, EBREFHHFHME 4
(32 PR B 22 D0 Y48 Bk AT Ha K B R
BRI, HRER). AEL
F TI40 (pBX96) # it 4k B C172
(pBX96) 14} 542 Ui ik DNA
WERTL—B WAL P

B4 LU R DNA (S0 R 0k BT MM A6,
d t ik T i fes e Bk
Fig 4 Agarose gel electrophoresis of plasmidEDNA extracted 28 M(pr%) &ﬁ%ﬁﬂ‘]?}]éﬁ'

from transformants and donor et
I. $#4kF0yFis DNA Plasmid DNA extracted from transformant; 3183
2 BLikEi e DNA Plasmid DNA extracted from donors MR/ K RA
3. ) DNA HindllI #i2% A DNA HindlIl marker. HERKESHIERMTE, 8
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TREESEFE P RIS, RN, EXREM Mg” B EHNEW. BN
W N 8%, MRS, BXRE A Mg BB 9% 1.2%. 1.0% 1 04% B =1
%528 /L.

BB T @ KRR TI40 (pBX96) f=#F iKW, K B 48h Z B 110r /min, 48h > 5
120r /min (R REGEH, WA= H % 4.582 /L.
2.9 pBX9% BN FIEME RN

¥ TI40 (pBX96) #ibk7E LB+Km i 54 1048, HBIMEF-HeEH, &0
PHEDRE2NAEARE. HEREE 64 LA, HURRNEERZREMN.
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THE CONSTRUCTION OF AN ENGINEERING STRAIN TO
PRODUCING INOSINE BY FERMENTATION STARCH

Chen Ning  Wang Yanping  Wang Yipeng  Zhang Kexu
(Tyjin Institute of Light Industry Department of Food Engineering, Tianjin 300222)

Abstract Inosine —producing strain Baciflus subtilis TF, was used as recipient. By
means of protoplast transformation, pBX96 containing saccharifying type a—amylase
gene was transformed to TF,, with frepuency of transformation was 5.7x107% An
engineering strain Ti40 (pBX96), which can utilize starch as the carbon source to pro-
duce inosine and accumulate an average of 4.64 g/L inosine, was obtained. After 92
generation, the frequency of plasmid —free cells was 0.78%. After 48 hours, the activi-
ty of the saccharifying type a —amylase of the transformant is 7.79 times more than
TF,. The condition of the fermentation of the transformant TF40 (pBX96) was
studied.

Key words Inosine, Bacillus subtilis, pBX96, Protoplast transformation, Fermentation

conditions
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