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(RBBTUER, B8

MWEE ™ £ W Brevibacterium lactofermentum XQ5121 HE%E L-HEBT 4R,
LIBHER = Z 88 (DES) P EBM A (EMS) B4R, Al o 8E-5-2H X% (AHV)
f1S-(2-VEZE) -L-EMEE (AEC) HYFREFEAMIEREE (SAM) ZRFHFE
%, RERB—HL-SEEEPEZT- 1 # (AHV® AEC? SAM: ), WASHNEEAE
THF6meg/ml L- 588K, RBEREFEN, FHUREEIM--RENTRERE (SAM)

AR BEESAM: ERUWSHL-FEEFHRREZES.
% AB, lactofermentum L- 3 BB P RSB AL Titid,

x| L-5ER RHBESEE

L-ZEBRIANGHEE L FE
HEE>-—, E&f. AV nER D%
JHEEBREMNE, HEAMEZ B
=) REEEER. FBEAETL-FE
MOMAEEALRE U7, ERBAK,
B2 BAFTIVIEFEL 200 M BB AT
WA, FEET1979EF BT LA~
L-AER, £F8 408, BRpERS
AR RIS A 1) 1982 £
T Corynebacterium crenatum L-7 & &
AR IR E, FUBRP13me/ml. ARNTE
ERL-HRBEEMBELIVATE 43 B
HH. AEBRBEMASERTY, BEHiHk
RERW L-HER“EE TSV E. &
P95 LAB, lactofermentum XQ5121 HHi %
Wi, 22 FTLEMAHV, AECH
WA B SAM VARUE R Ak, I H &
B L-GEERER ZT- 18 (AHV’
AEC'SAM?®), “Eik16mg/ml.
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1, HER#.: JLBEBETHE (Bre-
vibacterium lactofermentum XQ5121(Z4
THERS) -

2, BHFREBLS (U MFHEHE

(1) B&¥E 2, (NH,),S0,0.15,
KH,P0O,0.1,K,HPO,0,3, MgS0,«7H,0
0,01,MnS0O,-4H,0 0.001, FeSO,+7H,0
0,001, HMFE3ug, HEE 10ug, RE
0.15, HilE 2,

(2) #&Epo.5, FHELL, EH
B1.0, NaCl 0,5, FiE2.

(1) f1 (2) ¥LI20%NaOHEpH
7.0, 1lkg/em®*/EJ1F K 15min,

(3> #3jrE10, (NH,), SO, 3,
KH, PO, 0,15, MgSO, * TH,0 0,05,
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MnSO, *4H,00,001,FeSO,+7H, 00,001,
Yy #E20ug, EREE10ug, CaCO, 4,

(4) #EW 10, (NH,),S0,3,
KH,PO, 0,15, MgsSO,+-7TH,00,05, &
X3 1ml, CaCO,; 4,

(3) M (4) BHLl20%NaoHFpH
7.0, ZRWED 5ml/02,5% 25em i B
10m1/250ml = £ #H. 20mi1/500ml = £
s 1kg/em*EAT Kef10mine 3R
B3+ 1°C, EEREE (GRIE 6em, E
K120k /min) .

3., XFHERF: BB 2% (DES)
M EER R (EMS) B LEwiRAF—
Py e-FE-B-BRIXM(AHV) R i
FRHARAFT 5 S-(2-BEZE)-L-%
MEE (AEC) REED O™, Bk
P LR &M B A LA —
Crinsl) FEwAELMRITR (A%
#4) .

() Kk

1. BEHE: SHEEB9HET,

2. FEEEJT B

(1) ¥Rk

AHV" FRHEHKEG.: BOmERD
HF&HF—EE ALV 1 SEsH -,
SUCH % 2— 4 K, HliERMNEE,
JAHV E R,

AEC" ZR kiR, Wibeiw g
HTA&E—FERBAECKS AEC HEML-
HEBRE 1 SEHFE L, 31CHEH2—1¢
Fo R HAERMWEE, B VAEC TR,

SAM* ERHNKE: K1 5EnE
IR BB R 5 IR, WEE
IR (SAM)  BBEE RS T
SAM |, 31CH#s2—4RK, HBsg
MR RETE, EVSAMEE R,

ITRTRGHEEET 2 SR A EME
&, BB E A
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BEWR: B TPRGEESNERK
E—HTHA5ml 4 SEHENRE (2.5
x 25em) i, 31°CIRMHIE# 72h, F4LE
Wi Y B A TR L - R B

BMER: BHEEWHK S OL-%
KBTAERE N TES 20ml 453
EHI500mI= MM, 31°CIRFHEFT2h,
REERSE. R & EERREL-3R
E=q

3. S

(1) WEAR: BHEO0.2ml FEdhE
W B)5ml 0,25N HCHEW], BAENE
Asgronfte

(2) pH: RIE®pHIRE&MNE,

(3) WHREE FHRATRE .

(4) L-HEBREETE B, 4%
BEffrg 1o, ~

HREGH®

(—) BEXRTFREML-NEBRER

AHV' ER#. N XQ5121 Bk, %
TIRTAHV" TRk T4 B, SBEH
PR L-DEBRTEF 44k, FRBET
1mg/ml,

AHV’, AEC™ #: ERFL-HER
FAEERT-3 (AHVY) WHERSE, ##—5
ESAECH M, KBAECT #R 631 ¥k, H
FRBOEHE L-FEBRIRE A B &
BEem, RNEFRRL-BE®R. R#
HB7-8354MIIEE FF B 2. 5mg/ml,

AHV', AEC", SAM* % S, I
B7-8354 3k, HEREsAM: TRk
175%, EMNREETRSHHE 1R,
B R C2-1261RI{E B P B M6, 0mg/ml,

[ 2 AL-FERT AR ZT- 1 #hedk
BiR, bR ERRANBRERBEA
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s PR, TS, AR, BEBR
Kar i SEFEBATINE RS W H F‘ B® (A
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= BERY L-Threastae (mg ml)
B
M1 xpBr- 8354%175%SAM‘5¢E%¥MJL— = S L —
- L ki . 0 00 300 400 500 (g3
Fig, 1 Distribution of L-threonine yields by ) £BE Biotia
‘ -
175 SAM® maotants derived {rom B3 SEyEnEdiT-18gl-SEmEenmiEn

strain B7-8354

B L-%Em
Strain L-threcaine
‘ (mg/ml}
B.lactof ermentum XQs5121 ¢
1 DES '
R7~3 (AHV ) A
Trace
EMS
Br-8354 (AHV s AECT) 5.0
J{ EMS
C2-1261¢AHV*AEC*SAM®>  15.0
MEELE

b Single colony isolation
ZT-1 (AHV1AECrSAM®) 16.0

B.lactofermentum L&M=k

HEHFER
Fig, 2 Genealogy of L-threonine producers

in B,lactofermentum

A2

BT R R R E.

(D) ZT- 1 R L- S ERREEY

R

1. FMEFRYRAD BB %
ETEHE. RETRREERY 2T- 1
ERL-GREREBEN. &R KN,
Ay # A 2T- 1 W RAE R AP B AT —
BET, Bz, BERBERITR (B
3) . BINHTARREERIBLERYE

© P ERFRHEDFHRMATIRS

Fig. 8 Effect .of concentration of biotin on the
L-threonine fermentation with strain ZT=1
# 3SR R YRR R, R R Lom!/
250ml = fii, 31 CiRSHHFE2h,
Conpcentration of hiotin in medium 3 was changed,
ioml medium distributed in 250ml flask, shaken
=t 317 for 72h
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Fig.4 Effect of amino acids of asparagus on the
‘L-threonine fermentation with strain 2T-1
RS BRAINH. BREGRES,
The tasal medium was medium 3, Cultural
conditions were the same as in Fig, 3
1, Lz 142 # L-Aspartic acid 2. L-®2&
g% L-Homoserine 3, L~ &g L-Threonice
4, L-#iggmL-Lysine 5, L-% i g L-Methi-
onine 6, L~5 %Ak L-Isoleucine
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21 ZT-1NRL-REREBABERE
Takle 1 Optimal conditions for L-threonine fermentations with strain ZT-1
RN 7+ | |
R Component[ ﬁﬁﬁ Exg MgSO, - ! H 1
. (%) (NH;),50, |Corn steep KH,PO, 7 H.O CaCO, |pH
BHE T Glucose liquo Lt ! f The others
Medium el I quor I o ) i i St
i T i i
HFERE | # % 1gh
3.0 0.5 1.0 H A 0,03 1.9 7.¢
Seed medium : i ! Culture for 18h
ERERE . ﬁ%,ﬁgﬁlggogl =R
Fermentation 12,0 3.25 2.5 0,10 0,10 4,0 ‘7.2 Volwimlfl 0{: medmlm in 500
. m as 30m '
medium : | Volume of 'mocnh:m 694

2. ZT- 1 Bk L- B & B A 4 A
. NAETRREGSEETIERL
B4y Ry, BHBSEZHEEN ZT- 1
BRI, BRIMRIER BRI
FE 1, ERESHTHABIRRTHE S,

7 - .
:é' 6 K 1 /p
. BF 3
e L
12t § b %
~ 10F 51.6 &5 E
= 5 ] g
- 2 :
¥ 6F 212k £
'g ] 3 1,2 12 :
3 B M -
i § 0. H8  #
ool B
® o Pt
0.4 4 L
2[ -
e R PR T TR
R Rt Cultivation time (1)
Bs ZT-1@ul-Ssmizpds
Fig, 5 Time course of L-threonine fermentation

with strain ZT-1
1. oM, 2. Wk RGrowth,
3. ¥ BB Glucose, 4. L-#is g L-Threonine
(=) %FB.lactofermentum
L- AR WEWNEN T
FETRHERKNFEBRER, £&R7
T#2. ARVIABEAZRS BRI REER
RMFEEZDFR. HE AHV ERT
KL-SEBRRAE, AFEETL-HERE
BRXBE— LRI EBNL- 5 &
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BB, N TL-FERRRNE—
H 4%0O” . FMAECT #RiCHEN, &
THEBNERTATRBRNREEREEN
B EMH RSB MAR BRI F. BET
FL-FEBRBENEE “x0” . A&
2 AR, T AHV tRAEC #Ri)G,
HEBRSRYNERPBREH 8 & &k
MRS KRIE, N\ AHV, AEC WEH
P:#BT-8354 L H T BN SAM® R
Pk C2-1261% ZT- 1 tF, HERBRUAEE
BRARTHRIRLEBREEERARNE
ERE, BEMEREERERN, ST
B ML,

H.W, Doelle ' ' 5, JFig4ERE
&4 TR AW HE L& mE —
LR, AT &R, B
MedginERRfbRE& MEE (B
8) , HTAMRBMEER T TH# K
[, FrliX&BEHES SR T PEP
BB RIS, BLikR, PEP BR{LEE
PEARBEMEEARE 5+ & (SAM) L
ARk, RzNEg, Hit, TESAM L&
T o B SAMT ARk, TTREFEEE]
PEPR LB IS BE RS K, wE 7
FER, X PO bR 7E AR A O B IR R 3%
iy, HEREZBEMBNEERIR
RIGLRZ 8T, WERBRIKER ZB-CoA K
R T, HER, —HmEnTRE:
SEMARETEATIEC S 4R3EE0  http
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Table 2 Amino acids accumulated by verious strains
] Amino acids accumulated (mg/ml)
B Ok i &t id |
L-#8m L-mE® L-ygm | L-pEm L-BAEER
Strain (Genetic marker
L-Glutamic acid] L~Alanine | L-Threonine i L-Lysine L-Isoleucine
B&n { |
XQs5121 16.3 2.5 ) ¢ 0
Wild
w B
R7-3 AHVr 12.8 3.5 0 0
Trace
Br-8354 AHVrAECT 6.8 2,0 3.5 7.0 0.8
#® i ® B
Cz-1261| AHVsAEC:5AM: 6.3 10.5 1.5
Trace Trace
. X " B
ZT-1 | AHVrAECrSAM¢® 8.5 8.0 1.0
Trace Trace

131
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He
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WESEER
Fig. 6 Glyconeogenesis

(1) AMMMM Pyruvic acid kinase
[2) PEP#ik#; Phosphoenolpyruvate

carboxylase

() #BmM Malic enzyme

RALBERER, HE20ml/500mi=fi¥E, 31CHEHI2h,
20ml medium 4 distributed in 500ml flask, shaken at 317 for 72h,

RN, FARENT “ARR-RE
BR" R “EBE 2R + LB -CoA—iT iR
BRI, SBHAERMSERFR TR
EAERTBEBRARNSHER. Rk
RXfE, MSAM® R THFHMAFRER

W
i
¥
PEP
]
t
FRER--HER
|
(1) i
ZB-CoA
\ l
HREZR —>’
!
t ¥
KEHER i
7N |
¥ N \i
HER HER #ER
A7 PEPRAumMEmal-SaRE=nEw

Effect of phosphoenolpyruvate carboxylase
on the L-threonine production
(1) PEPg# iR Phosphoenolpyruvate
carboxylase
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THE BREEDING OF A L-THREONINE PRODUCING
STRAIN FROM BREVIBACTERIUM
LACTOFERMENTUM

Tan Yaohui Zhang Bingrong

(Wuxi Institute of Light Industry, Wuxi)

L-Threonine-overpreducing strains were derived from Brevibacterium

lactofermentum XQ5121, a glutamate producer, by means of mutations with

diethyl sulphate (DES) and ethyl methane sulphonate (EMS), The mutants .

were selected directionally and siepwisely on the agar plates containing
a-amino-f-hydroxy-valeric acid (AHV), S-(2-aminoethyl)-L-cysteine (AEC)
respectively, and succinic acid medium (SAM) plate, A new L-threonine-
overproducing strain ZT-1 (resisting to both AHV and AEC, and growing
auickly on SAM) obtained thereof can accumulate 16mg/ml L-threonine in
a medium containing 12% glucose under suitable conditions, Apparently
mutants capable of fast growth on SAM were able to produce higher-amo-
unts of L-threonine,

Based on the above results, the mechanism of the breeding of L-threo-
nine-producing strains from B.lactofermentum are discussed,
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