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ChER PR AT T

DI RSENT (MNNG) JBasgb B ANEFTEE AS1.358, KB EEREMET (Me) HEH,
MG F—# Bays gt EREhRELBRHFEE, BEELKFEE,H K73 HFE (Mer™),
£ 5% GEES DL-SEEREMEN 75mg/l HFHET,HBBR 3.5mg/ml L-J5HE,

FIBELL MNNG BBt B RITE €. crematum AS1.542, RIGH «-HE-6-RE

[REE (AHV) 2AE¥R 1770 B, Hirh 6% BERES B RL RRER,

FEEE <lmg/ml,

s LR-1458 g™ k-

WHZBARSELE, B—HRE Sme/mt ARV FR R R G TN E A

(AHV', Met™) LRA-96, H L-FEMPRSERLETHEBRE,K 3.5mg/ml, EEFHE
WIS REEN AT, B RHEHK 0-85(AHV', Me), RAERFEPHR 13mg/ml L
FER, AREF,EEFELALLT L-FERBIESRTRTRZ —

L-HEBRAKSH G LTEAE
Br—, CATREHNEAEEREHEY.
FEANEDRBEE L-REBREA A
DRI, (6 P R LB T A
FiRE. BRENSFERETTEZERM
fe2E ARk, HARY N HERNIL KRG
%, WEBKARRY L-ki g, BEFR
IRk B = L- BB R, R
RARERETHEAE EENE AH
o AXMERATEEFE, £HTE
FGRME R SHUR MR N ERERR, AN
WECE S R, BBEHE R EER
FhrEE £ BN L-HEBRNER.

MM E T B

(—) RRRERRERHER

L gEiA gk JERIT B C pekinense
AS1.299, BEBFEE"; KRBT E E ool
AS1,358: PSS A scrogemes AS 1.489,

2. BTN WHEEN (MNNG),
3'%%%1 m—«i 1 4—1 L, 2, 3, 5 %%%Ea

1L REMABESEERTROME: 2R
EHMFEEGFH—PBHTT.

(=) a-HE-5-BEKR (AHY) His
WER

1R PugEEFE C. crenatum AS
1.542, BEBTEE"

2T WHEN (MNNG), mE_Z
Kt (DES),

3EHKE: WMF L1, 2,4 55RE,

4. ANV VEEENEE: BEEERTT,
NEEHRELSTELRRE, B 0.1ml RHTES
EERI ARV 4 SRS B, 30°C 554 5—10
F, PR EWMBEE WA AUV EK, B
ERHHE L EXE—F L L-RERPER
HRH,

(=) L-¥aARr-EEEL

EEFEOEER, POERRERERER
FIpl AHY REROMEIERY, BE—HES
sml 7 B 8 SHFEMREH(2 x20em),30C
PRI 72 AN, R AT 0 R B

AT 1980 3 A1 HIgEL
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=1 ENXEHE Composition of Media

h B Medium
ro| ez 3 4 5 6 “ *g
Bt Component ’

(%)

#HEE Glucose 2 0.1 0.5 2.0 1.0 10.0 5.0
(NH,),S0, ’ 0.1 0.15 0.3 3 1.5
(NH,),HPO, 0.2 0.2

KH,PO, 0.05 0.2 a.1 0.03 0.1 0.13 0.2
K,HPO, 0.7 0.3
MgsSo, - 7H,O 0.04 0.01 0.01 0.04 0.05 0.04 0.05
MnS0, - 4H, O 0.065 0.005 G.001 0.605 0.001 0,001 0.001
FeSO, - TH,O 0.005 0.005 0.001 0.005 0.001 0.001 0.001
Bictin 4?“; Vml) 3 0 3 3 3 20 3
Thinmin® Lol g fml) 30 10 30 20 30 20
P Meat extract 1.0
BB} Yeast extract 0.5 B
EBQ 5 Peptone 1.0
NaCl 0.5
Caseinlﬁfﬁiﬁ(\ﬁﬁinhee‘ 0.5
CaCO, 3.0 1.5
a PEIE Agar 2.0 2.0 2.0 2.0 2.0

0 i TR A e DR T AR L O R B L-PRGRRE BB, TERE R B B A 0 200pg/ml DL-REEA
150pg/m! L-S AR 0.4% S5 K.

Screening uf Met™ or Ile~ strains for L-threonine fermentation, 200pug /m! DL-methionine or 150 pg/mb
L- isoleucine or 0.4% soybean cake hydrolysate was added.

“ HEFLHERRREEE, RN Omg/l & L-HEM&,

Various L-amino acids {10mg/l) were added for the identification of amino acid auxotrophs.
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Bl ASIl BARKEEEMNE L-SERER

Fig. 1 Auxanographic method for L-Threonine
determination

2, 4, 6 L-HFEBREE
2,4,67 L-Threanine content (mg/ml)

R AR, BULLSEIR TSR R

ZEAERE A891 (The™) AW RE, B4 KA H
BT P SR Y L-FR B, FE IR ST
FEBNASE,

LK BRI RS

(1) ETHE:ER K=4:1:1

(2) 2% THE:ETE:K = 2:10:10:5

(3) TH: ET B K&K K= 3:5:1:1

...
o', @
L]

°

L=}
T

-

L-—ijﬂﬁ I.-tbxeoninn('mg/ml)

1 1

, 25 30 ‘
4K EH % Diameter of growth zone (mm)
2 HEREEERSH L-REERIREiE

Fig. 2 Typical standard curve of L-thronine
determination by auxanographic method

2. B REWESN L-FERR
BR7E 1 SHkEsEE bA K 16—18 JhREY

| sl pmskin (IR 10° 4 /mD) Sml, B

ISR i, SR T BhOK Bk 2 WK, FRATRT 2mise
BiAd, 1% BB 6 SEEER
GEEE#) 45°C) RS, BlEAR (9em B3 MAHA
ISml B5%3), RERKKHBER0.5on K
PR . FBEESBR Sul BB EMTE
Brbs 3L 2me/ml L-3R MR 07 R,
B 30°C B53% 16 /NN, TREE B4R 1 T 3L A9l

| EREE D), BRI L

&, MBAERBENER,SREES (E2),

Y DS RMESRENSE, WD -AERAR

7 1—6mg/ml FEN, £ REHERTLRE L-
TR BRI, : :

CAERR LS ERS R AERE BN
B RBERE Q) K LB B
BENE",

¢ *

(—) SERERREEZE K NE
g .
P E A EE SRS T 2R A Bk R 7B
L-HEBRNRCERDBATSY, BN
MUARFERMEZ MNNG B35, KEEH
HEBRBMER A, ERIE 2
B B LB BRI B A3 A T I 3
To KEFMERER, REEHEHREE
BRI BILLE &, kBT EEsE
W St B TR0 vh, 78 S BRI T 2 A R 1 30 %
XKERAMBERRTHRAT K% L-5
S o |
(=) ABFEZERRRERT
K-73 =4 L-#&8 _
JA 114 78 S B GRS B Z 2 D I i
B — Rk AWFFE Bas (Mer™), 7E& DL-

EER 100pg/m! BFEAREIR L-

HEB. RBERERK. KEFNASE
EH, By HRER-HEEBIMHESR
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;2 MNNG #gtEn#anepd
Table -2 Auxotrophic Mutants Obtained by MNNG Treatment
3 BB | SRS b)) 2SEEL FREE | EEMRBEGR) | EXEBEI/ER
Growth in medium |y (11*) di Amino actd auxotroph A ﬁﬁﬁﬁ!(?) i
Starting strains . No growth in medium ] mino acid /iota
No. 1 (strain) No. 2 (strain) (strain) auxotrophs
C. P pese 3965 672 42 6.3
i 3313 3126 381 2.1
e 3736 634 63 10.0
F3 SERBBERBAURERSEF
Table 3 Distribution of Amino Acid Auxetrophic Mutants
H R TR
Starting strains C, pekinense E. colr A. arrogenes
HEMER AS 1.299 AS 1.338 AS 1.489
Amino acid requirement = \_
ERE Methionine 4 114 8
B 1soleucine — 7 3
BB Leucine 3 11 6
ﬁﬁ& Argine 5 41 8
40 8 Histiding 13 159 14
#44# Threonine 3 3 1
B Z B Tyrosine - 1 1
B Lysine 3 2 1
FEEH M Aspartic acid — - 1
FA R Asparogine -_ 3 1
i &% Proline —_ 14 7
44 E B Serine 1 4 e
B 22 5B Homoserine -_ 1 1
BE#(E Cystine - 17 3
% & E Glutamic acid — ! -
& & Trytophane 1 3 2
HEE: Alanine _ -— 2
A E Valine — — 1
F R HEE Pheavlalanine 3 — -
HE M Glycine — - 1
¥ Unknown 1 — 1
fait Total 42 381 63

RAEE. REBRNSERK. RNLFE
EmhiER A9l BERRARKEIEERIE, &
Bl hiEfE L-F Elo

Bl Bus EHRESIHE,HEILRESR
¥£,5618 5 % L-HEEBmERE, B K-

73 BEHRRERLR 3.5mg/ml L-RE B, &
BALERMTRNE, fHHEABRREL
Zediiko WSS R AT, EHBEBRRE
Baedrik, N L-FERARAEEREH
WrEFAERRARK, MITRREABRNR
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ZE B BER R IR R a2 KRR R
EeRYPHE/E R, A TR R L- TR EEk.
Ki-73 BREFERWHE 3.

[z:L:3 L- R
Strain L-Thronine (mg/ml)
E. coli AS1.358 0
l MNNG 2mg/ml
Biay {Met™) (8
MNNG1mg/ml Trace
Bigsa-60 (Met-) <1
MNNG 1mg/m!
K,-73(Met™) 3.5

B3 K,-73 Bk EigR
Fig. 3 Genealogy of L-Threonine
producers in E. ecoli

(Z) in AHV RTHKHERS

AHV #&ifgEEAE ASL542 AR
RIROHI I A e YWY, X R ME1E H 7T
FHEBRBOIRE . ERIALIELE, AHV
HMRIE MG eI Sk E. BT
AHV RLEROEBENSHR AL b2
HEBSRAELY, EHEHR ARV R
PRA R RETR R A EEY, BRAICIE B
HE C. cremarum AS 1.542 4B R E#,
% MNNG #%35,3148 1770 83t AHV =
Ak, TEEEREAE 106 EHKE R BEEH
HRRLEHEEE, Hp LR-1458 (AHV
6mg/ml} BREXRBEHDTHELT lmg/ml
HFEE, (EXE&iT AHV sefE#rdila
20% L EWEMERERFEEE,

(HE) ZHHXF L-nEBBOREKE

1. AHV itk FiE EM e N E R
% LRA-359 i@

i AHV 2358 LR-1458 BB/ E
BB, R B E N, — H R
AHX AHV B, AR ET AEER
MR, LRA-96 BEMER{LAEIT Smg/
ml AHV, [t XEBEEBRERE, B> E
B LR-1458(AHV") X ERF-RAHEMH
B8, HA4EKN 4 TR, LRA-96 HFE

(ARV', Met™) ROIRFIREA, BURL H
I, g R Bk T8 I G BB A
HRA A BRI — BN, RS L-FER
FRARMT B %5 XLl LRA-96 BKH
HAF, 3K 300 BkHL 10mg/ml AHV Z3
¥ro XX EHWRET L-HERELBERR,
FHRWE 4 FrRo RERLIFAE™ BT

Ser
x LRA-96
N
K
&
w
a
3
£
=]
z
&2
¥ LRA-359
®
1 1 i
¢ 1 3 5 7
L-FEs

L-Threonine accumulated (mg/ml)

B4 %E LRA-96 #1300 Boe diiy™ -
TR B AR ST TSR
Fig. 4 Distribution of L-Threonine accumulated
by 300 mutaunts derived from strain LRA-96

420-23

BPk % Number of Strains

L-FrElBg
L-Threonine accumulated (mg/ml)

B d20-23 sedr RSB S MR ER
7= L-FRE B KCE bR

Fig. 5 Distribution of L-Threonine accumulated

by those strains single colony isolated from

mutant d20-23

B5
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E.HARES L. EMAEEHMGLLEST
{1 [yzE 4 fk , H LRA-359( AHV', Met™)
RERBHRTHR 6.5mg/ml L-FEBo.

LETLHESRERSBHEAET
- S B = R

M LRA-359 BEESEBBE
LRA-359-66 Zedstk, = L-HEMAF
E5%# LRA-359 18R, BEEITEHE
iR ARk, GEE. S2EARFUR
FEHRAL. ML EKELSEE, &5
d20-23 (AHV® 20mg/ml, Met™), FPER/K
ik 9mg/ml, XH4F d20-23 BAREESFT &
20mg/ml AHV 53 b, Ht i M5y
B, B 81 Bk X E TR ENE
5 T BEFBEREGE, BTARY
YRR E , 50 % BAAKERIET
VR, 37 % BibkEEIE Rk, HEBRBES
8% (10 #k)o B LIRRFEXRIEM, &
HETHEESHBEE SEmE, BES
HERBEFERTRBRR.

3. C. crenarnm L-FHEEELEEHAEDS
W& &

et g #EATE C. crenarum AS 1.542

itk LT
Stratn L-Threoninc{ mg/mi)
C. eremarum AS 1.542 o
| NG
LR-1455( AHV', 6mg/ml) <1
| Mang
LRA-96f AFHV', 8mg/ml, Met~) 3.3
MNNG

LRA-359(AHV‘, 10/ml, Met™) 6.3
BT E Single colony

1solation
LRA-359-66 7.0
DES
d20-23( AHV' 20mg/ml, Met~} 9.0
l$$$ﬁ§ Single colony

isolation
m-85( AHV?, Met) 13.0
Bl C. crenarum L-HERM=HEATHRR
Fig. 6 Genealogy of L-Threonine producers
in C., crenattum

EEEAE L-REBREENETIERAY
& 6o
el W

1. Kase®? } Hirakawa®? 373N K
SREFHERRRE L-HE8. R
HUK B Baw (Mer™) #ITHE L,
8 Mer—, He~ M 7 ¥k, Met™, Lys™
fi 15 Bk, Met™, Val™ JEE 4 #, Met, a-
ST R EARER 10 ¥k, DR
2 ,{045 L, Bk (Met™, Lys™) = L-JX&
M, DEPEBERELEHR Ba UK
B, Had o bR L= L-7R a2 BRAY
B ho W KB B R A B AT LA
EeeE A0, FURMERETHRERS
P BRI AR, MO JBOFE S B AT 1 R

2. WA B I AHV ARk Rk ™=
L-HE 8 RS REE IR 6mg/ml
AHV [z Rk 1770 ¥k, HH{L 6% Bk
WA EM, HE 0% EMRER O H
B, WHERSEEXREMAR. RS
ANV itk fUBHEY LRSS 2R
e it S g f 25 2 R AN S 9 BRI IR 1
R, RSB ETRSSERNTEARS
RITAZET, BRRERESVEKIER
REATKAREROER, "THEXER
B ko e I A R B B R R R Bt
G AREOR, BEEER S RNEYkEE
MO EBRIH R

3LEHHR—EREMEE (Ma™)
FRIAT 3k (AHVY) BRRERER
FIFRE, MRMNNVRBEREFIES B
RMERSER, #d—HEE, EEFRKE
MERRBIRATXHEREETR—BE
HE, PFEREAVEE S, W LRA-9%
(AHVT, Met™) BH¥k, #4k8E1%E LRA-96
B, L-HEBARFEERST,. RA
SEIE MR AR B A . AR RS L,
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PR MR, ERREKFTLLEST
ARRTH;EE-RBIREN, ARIE
ELEEBEINIA 50 % , BT EREEE S 0% 5Bo
HHEZSESBTEELATI G TS
. BRAENKTERENESEHEAK
Nakamori, S. #REAY"Y (Nakamori, S. ##
B ERR BBM-21 PEREE J1R 18g/1),{H
AREFREN. RBERBEE, ME
FEREIR G, BN E R IR, HifD
fEdE TERER L ARB KBTI
o

4. m-85 HERMRBEBD, BREM L-
AHEBRIME —EBHER. DRRKL
B AT O E B kMR, il L-ER
BRI, AaBuEi RN EY
RAHABREHOB RSO, FEEEA
REAEFIRS.
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BREEDING OF L-THREONINE PRODUCING MUTANTS

Huang Horung Li Lingge Wang Xiuling
Li Zhiming Gue Yongfu Chen Qi
(Institute of Microbiology, Academia Sinica, Beijing)

One hundred and fourteen strains of
methionine auxotrophic mutants were de-
rived from E. coli AS 1.385 by N-methyl-
N-nitrosoguanidine (MNNG) treatment,
among them a mutant Bus, can aceumulate
small amount of L-threonine. By using Baas:
as a starting strain for treatment, a
threonine producing mutant K,-73 (Met™)
was obtained with stepwise induetion,
3.52/1 of L-threonine was accumulated in
a medium contaming 59% glucose and
75 mg/1 methionine.

By the same way, 1770 strains of a-
amino-8-hydroxy valerie acid (AHV) re-
sistant mutant derived from C. crenatum
AS 1542 were cobtained, L-threonine was
produced by about 6% of those organisms,

strain LR-1458 acecumulated less than 1 g/1
of Li-threonine.

Using LR-1458 as a starting strain for
stepwise induction, an AHV resistant and
methionine auxotrophic mutant (AHVT,
Met™) LRA-96 was obtained, which can
accumulate 3.5 g/l of L-threonine in the
cultural broth. This yield is a four-fold
inerease compared with the starting strain
LR-1458 (AHV").

A potent L-threonine producing mut-
ant m-85 (AHV*, Met™) was obtained from
LRA-96 by stepwise induction and single
coleny isolation. This strain produced 13
g/t of L-threonine. It hasbeen proved that
stepwise induction is effective artifice for
breeding potent L-threonine producer.
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