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1. LSRR FTEE( Corynebacterinm pekinense)
AS51.299;

2. BEIRATEY (Coryrebacterinm sp. 075) i%
EHBCHEBRBERE No. 139

3. SUtHEEIRFFEE (Corynebacterium crenatum)
AS>. 542;

4. BRNERBER P11, HA RSB ERE
#lo

(=) ERE

1. ELBEFEMERI%), Balk!, B8
0.5, MEE 0.3, ik o.s, R EE.BE
2, pl 7.2,

2. APhIEFEAR (%) W2,
{NH,),50, 0.2, K,HPO, 0.1, KH,;O, 0.1,
MgS0, » FH,00.04, FeS0, « 7H,0 0. 2mg, MnS0,
+ 41,0 0.2mg, £ Spg, VB, 20pe, 55 2,
rHY Cy ZEEZK R

3. KRR (%) WML,
(NH,),80, 2, KH,PQ, 0.05, K,HPO, 0.05,
MgS0, » 7H,0 0.G25, VB, 20pg, 4 % 3pg,
Fe$0, « 7H,0lmg, MnSO, » 4H,0 1mg, &Kt
Eo2(LLTBE), CaCo,2, ply.2,

G B REAR (%) BE M 12,
(NH,),50, 3, KH,PO, 0.05, K,HPO, 0.05,
MaSO,-7H,0 0.025, FeSO,-713,0 1mg, MaSO,.
4H,0 Img, SHEKME#E 0.2, EXHE 0.5, CaCo,
2, pHY.2,

(Z) ETH=E

Mt 3 24 AN AT ASL.299 £3Tk: 3% 4 —
W EATHAEREK, B 2—3 &, Hit
EHRE A S Img/ml NTG {5 pH 6.0 {5 Tris
maleate ZEMUR R, SMREEX 100 Jo45,
BERTEMED, 28°C 48 30 min, 45

AT 1982 4 11 A 22 HUEH.
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EHEIRERLHRT R REKENK, hE
NTG fG, AEBHK T, AR AERRER
Py, i =8y E3#T.

1. RO R ERNS BE: B NIG
LFT AR 0. 1ml, HH B & RE R ED
6FT (R Rt , T 30C EFREHFAERXR, K
BRI L, SE 6 FT 1Y
ZEdERR,

7. SEANFETRS SR ¥NTC GEY
PIEBRMEE 107, Ro.Iml RERE B F
FOTAR £, P SRR AR TR,

3. HEBEREE: ¥ NG LHENEE
T 1ml, RS BRI TR S AR A B0
Hrh, B 30C B, BORBRHEALE
frRgkh, R OCIBEERTIANEDA
2000 pr/ml HEFEEE 16 /M, BOW BRGH
B, e TR ERRBRIREK,

(M) FREHE

1. PRSERERIEIE: TS 9EE R
TER PR R B A Sml Z IR AR 3 BRI
oh, BB HE R FEER, 30°CIREIR 120 /10, REEH
W R RTRED A, UEMEENEE
& F R, P AR R, BIFETRN.

2. PEELEEEHRAER: BYERErE
SR AmmiE RN BER 5w REREE
FeHog 250ml = iR, B BESURE, 30CH
Fr 120 NEF , g BRIET Lo IROH AR R IR R
HRGER S, T 72 84 R, 600am B
TmisE R L B SR A B EE R R L E R B
HHw eSO eR, £ KEENBES, &
R B NE S T — i ENL K,

(R) $MAE

1. EkEREARE: BRIn 2, N
4ml 2NHC| 35§ CaCO,, FIAKBRZE 10 ml, 72
MG B it s 6200m PR T 5SLEE Lem, JUHIRK
FEETREEKE,

2. {DE R B5E

(1) B¥E:: 8 & B B0 BUR BURBIEAR
B b, ALT B vkEER K =411 {FAlA&
g LITER, B TEES—EAREERE
o, SEEaEEk R EY R,

(2) Wi BRERRAL A 18 NRS0,

2.5ml, L 2NHS0, EAHY 3% e TR E
EEFEEREE 0.5 ml, MAAMAR O B B,
1B EEAE 10 fRM T 85 29 03 NaNO, ¥, 1E
53 30 min F 72 A HRET, YL 600nm,
FR 0. 5em FfTH G, B ESERITHFHAR
BRERBEEENGE,

3. pH g5 A plIs.5—9. 0 S A
E

(7R) BENSELELS

EAE R, N-FAE-N- R -N- WA
(NIG), PFEEMFEN .

HEEE AL DL-5-H 3 & & E(DL-
5-Methyl-Trypophan, 5MT), hEMY kLR
R ERAR 5 DL-4- B EHER (4-Fle-
oro-DL-g-phe nylalanine, 4FP), BDH 7= ; DL-
6-% -1t & f (DL.-6- Fluoro-Tryptophan, 6FT},
SIGMA =0,

% X

(—) § MT. 6 FT 3 P11,AS 1.299,
AS 1.542 B 5% EER

RAOEFEREEEREE P11, JbIR
FOR FFE AS 1.299, St BRKFF R AS
1.542, MU Wk 5L BRI T 46 5B P 36,
BT A B KB B iR, WEkprI4i
SR SEMEFRERA IR F & P11
EEMEREPREDNTENEE,

I SMT #0 6FT /D N A AR KI5
hils, 30°C MFEEE, 24 SHAMEEHY
B, A EESLEMARD 10 mg/ml 455
Bl A IR AL B, SUAR R 37 32 /NEP IR SR H A
AR, HRILE L

RIEE &R, JHRRERERE -5
#7T 6 FT % AS 1.299 FHEuliFi 5k &
o T BB Fr R ARSI R EERY OF T,
FEFNEE DY ASL299 B 0.1 mi{E 20 A
4H, BHAKRIEREIF®RTIA ASE R
6FT SR BRI IT 500 pg/ml FUEEM. &
REZREEW 0.1 ml, AL B ZHEEE
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#x 1 SMT, 6FT MENHODHSHENEE
Tahlr . Growth inhibition by S5MT and
6FT and 1t’s reversion by L-Tryv. gxwl e . o " =B
e n | BEEs |2pmar | BOEER % w
f%\.dﬂ?{ growth for { alded L- 5 &0
Steain: 11':iuggacid 24h Try, growth ¢ ;
’ ior 3Zh = L
| [EETEE e L T,
i l‘libiLi —_ 1 I 1 A 1 1 1 ] i I‘:‘r 1
6FT nzmlc 0 | pe growth E‘ 4] 100 200 300 ane 00 1000
SMT i+ AR 3 i
AS1,299 1 pries ditte good srowth 6FT W97k EE Concentration of 6FET (pg/ml)
‘ B 1 OFT & AS1.299 EEeYIIHIS L-am
~ SMT Ar | kEsk A DR
ASj542 4FT die e h A AT EIk o9 I B3
Fig. 1 The growth inhibition of AS 1.299

30°C WEEE AR L3R 20 NS, A 72 &
DI (620 nm F BT 0.5 cm)
EBCEE itREHEH AR, SHLE 1,

ME L B MA GBS 2 LY,
AS1.299 kG 6F T B F &, HUEI I 3s , /o
Y8 6FT iR iin @ & MR AS1.299 £ KR
Zimgl, HERIIEE AS1.299 ¥ a
FREY 48 W R B MR

(=) ™ L-E8HRTEENSDH

JeTREIRAT B AS1.299 RBEREE
HLERFER T AFHASERK(EL NTG
BEAERREEREGE Y oFT #7424

strain by 6FT and its relief by L-tryptophan
A, fptaydhzE Curve of inhibiton
B. {RE M4 Curve of recover

R, MA 900 DIEEMPKG T RHEE
HEE SO, £ TRITEEHE R NTG
B, HATEEERESE, M 1000 #
EETT BRI 00 M, Hop 15 Mg
ERigNE TR17 BAFES.FRAEEE
0.4g/1, #EH TRI7-4 HHEREATHIT
NTG #4¢, XH 3500 MeEchik s 320 £
RIEAE, SEEHEEAM _HEEERE
REEReE, BUSE 46 - G E@ENE, i
g 9 ¥RPCEEFE 0.4-0.6 g/1, 3 TR 17-4-7

R 2 LEERAEY ASL299 B NTG #BSafRALENHE
Table 2 Distcibution of L-Tryptophan-producing mutaats by derivation of NTG
from C.pekinense ASE.249

~ BB Akt aemem F‘Eewéz&& L-# &g =8 (Yidd of L-Try. g/1)
ﬁﬁ&ﬁ{ Pickedup] resistant] Apxor- [Try-pro-
ting 5 Lo . . ducing :ﬁa
walns § stralos roph | o iins D.i—f(lJ. U.4—1.0{1.0—2.012.0—4.0[4.0—6.0/6.0--8 0)3.0 LI
) 500 | 900 50 o
2 looo 90 15 15
3 3300 320 16 9
4 700 &7 29
5 00 130 24
8 350 51 21
7 700 o3 14 s
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#EE FI NTG 148, M 700 B2 132 29 £
P EEETE 1—2 g/l, % TR 53 Efff NTG
A, BA 300 BREE AR 25 ¥R TERIK 48/l
BLL TR272 HE4k4EH NTG H4E, M 350
PRETHEH 21, GEBR= Rk 6g/1,
RS TR3-44 3178 LR iE
A5, M 700 BRIF S H P B E RS A
TR, —H# - BRYE 6—8 g/, BB 10 g/l
Pllo BREFFARERRSHEILE 2

M AS1.299 HEfjERiFEEFR Y, B
NTG {FEFERTLIFTRE AS 1.299 ERYIE
WEEBAHNEIRIER, SREOEEN
WEAHE, ANbELA NTG EExtE
— R, B AEF AR EITIH
T, AR R ARTIEM, 253 )Lk iE
T, KE T a s e, R D E
10 g/ls

EHEANA TR 3-44 G % ##E4T
NTG FHAEFHE 700 ¥RE, £ B %% 2g/1
LIPS R B S, 102 BRI A5 #R i 45
SHWAE 2,

B 2 WRARH, E5E P ERE AW
FEFEEPABNT 6—7 g/14b, r=f
e NS B BB #L /D

L8 [*)
T L]

Ry * Rate of mutation (%)

L-aEE g
Yield of L-Try (g/1D

B2 TR 3.4 B NTG BB HE
Fig. 2 Distribution of mutants derived from TR
3.44 with respect to their L-Try production

(Z) FEEREERNEREKR

RACHERBRER LML R & &,
IMBEERRRBESREHLHEEBY
REEE LA R E R, T T s
RERNE FER, i*%)u% 36

MFE3FIBLE, & NTG Lk
ﬁﬁ*{%f‘x@ﬁ@ﬁl&ﬁ?ﬁﬁﬁﬁ CG 45 HAYE 3
TREHAE AS1.299 BERLRE, R
BEMERAREEERK, LRANTER

¥3 FONBEERNERER

Table 3 Growth factors for preducing-Tryptophan mutants

o AL L AT E suwgs | SHIRLY BEA
i Conr edim | (Do mcdiom) | cpmss | e | SRR

Steaing otin) (B) (B <+ Lys.) Arg.+Ura) Ura.)

AS1.259 = +i+ +++ +++ +++

TR 17 - F +H+ +++ e

TRIT-4 — + FHt ++ —

TR 17-4-7 - - - e +

TR53 - - - EN e

TR272 - - - i -+

TR3-44 - - - +E i+

CG 43 - - - H+ F

— SHEE mo growth  +++ A E5F good growth
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Table 4 The resistante to analogues of atomatic amiao acids in Tryptophan-producing mutaats

ftin gﬁirjfcim AS1.299 TRI7 TRI7-4 [ TRI7-4-7| TR272 TR3-44 CGis
Analogues T
sMT -— ++ ++ ++ + - ++
iFP - - - - - - ++
&FT — +4 [ ++ =+ ++ ++
3] 2 L-Eassa(%H/)
Strato yield of Try. {g/1}.
ASL.299
§ NTG. -
TRI17 (6FT*.5MT*) ma
v NTG
TRIT-4 (6FT . SMT . Tys ™) 0.4
v NTG HBERKSE
TR17-4-7 (6FT".5MT".Lys~. Arg~. Ura™.) 0.6
4 NTG
TR33 (BFT".5MT". Arg :Ura .) z.0
¢ NTG
TR272 (6FT .5MT* Arg~.Ura™.) 4.0
¥ NTG
TR3-44 (6FT . 5MT . Arg~.Ura™.) 6.0
¥ NTG
CG35 (6FTC.5MT* 4FPF Arg~. Ura™.) §.0
Bl regErEssi
Fig. 3 Geoealogy of L-Tryptophan-producieg mutanis.
BARREETENBEAAERE 4 K. LM EE R AR,
S E SMEIE R R A SRR AR J AR AU (&) & AS1.299 BFEBE™ L-&
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it NTG Lotk FFE AS1.299
EAEEE. BT L-E a8k R
FiEH, ERLE 3,

MiBETRERDTUEL, MEENR
BN, EMRERTRSMEROL L
FEEABETISE W, RAEE e
B THEFEEEREDOREZRMARA
3, MG 2R H B L (a s, B
IR MR, REGE R
e B B B

(R) EEEBEE

BR— 31 CG 45 S5 48 ¥r 3 il 4 70 3071 -F
B RS, BB RS 20 NS, B iml
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70 MR RIS E 15 ml REERS 35 3 49 250
N ' 1 ' oE mlBiHE, %ﬁf‘sﬁ_ﬁa‘%ﬁﬁ, 30°C #ITHIH
- 10 {oslso FERRAIARE . 102/hK B 1E 7.2g/1, B
REELELE 4
() P ipihif B
WEEENEBRL R RE®, =i
BREEENBRBRE, [EENEBRRLS
pH 2.5, BRELETE, BERES 61
KAHEETF (H 8) SHhs et R, £
L KBERE W58 pHE—13 XIEIRIRE %, B
° A W @ B oW o W IR RIS WIERET 60% [
i [E) (h) MBI L, R R E R
ot T SEERAE o BTN LGERRE
by mutant CG45 (\) FRBEE
L. pH 2. &KB44 Curve of growth LILEEXEE: B WZZ-1 REzhiER
e eneld of Toy 4. & BN, 7E 18%C B P S B e O B
[@]f = — 310 5 L-fa & @ e Y6 B ot i
[e]f = —32.0 #5557,
ZURENTONT: BUREERE L ER 104
ERE LSBT IET B vkEERe: k=411
P LIRSS LR, 14 RIBRT,
8 ENMRMITTEE TS, =N
KB, £ REESTEGAERER, e
%7 L‘éﬁ@a JILEI 50 .
¢ ' RRAHER AR | % BREBEVS W B Spd ASRE,

t

7.5

o
2]

=4
L-@8EPR Yield of Tra(g/)

1

5.04

Fi%#¥ Glucose(%) { o

2540

[~
~n

Ser The Leu Try Try Gln  val Tyr His
B B
2 &

&

o
5
i
%

B 5 &LENEiE
Fig. 5 Paperchromatography (JF T8 : 2%k # 6 L-Tryptophan L5b3GIEE
BEfE k=412 Fig. 6 1R spectrum purified product

(o-butyl alcohol: Acetic acid, glacial: and standard L-Try.

water == 411:1) —— RRRARS - HAROEATRR
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&R, AR,
3LTHNEBRES AT, B8, HBIR-27CH

AN ERBOEE, SREEARRE

DEATRFEHEERRT. LE 6.

4 AR SE: FBE e & R bk AT
No 139 fUHE 4 S ZE R = 2B & #ik
SEA, DL gt I A R A T L3
FERERBREERLEKE,

MUEL L SIERAP A L-BHEE.

o
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AS 1.299, #H&#IT NTG T, HEBT—
HHERELREEREEE S ERERESY
¥ OCG45, HLIATB N EBENERER
PFEEAE RO, ZRSOAREE
YD 2 A R IR AT B 1 3 PR LR N AR
BR Wbk £ B 2 B Px-115-97" 18
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HLEBHLERELER, REaEBEY
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AL RmEne R, SHEREESP=
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Gie At SRR M B DU B R TE R W

B g 2R 5 I R R U AR R A
FR I » 2% i 2 e U TSR AN AT R
TEEMRNBER, BETEPENLGES
RidE— Tt

Fi CG45 HEEARPE L-AER
EENR BN a6 SEEEHER
R LIELL B, AT BT LI OO R
PR AL PBRESE, ET Tl e,

5k AL BR8N E 5  » okt i
EER— BT TR B A TR
FRAFRIB L, B K R R AR A E o
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BREEDING OF L-TRYPTOPHAN-PRODUCING STRAINS

Zhanz Shuzhen Guan Jiafa Chen Qi

(Institut- of Microbiclogy, Academia Sinica, Beijing)

Several murants producinz a large amo-
un- of L-Tryptophan were derived from Co-
ryncbacterium pekinense AS 1.299 by stepwise
mutigenic treatmenis with N-methyl-N'-nitro-
N-nitrosoguanidine.

On: of them,

mutant CG45,

argunine and uracil as essential growth factor.

This

requires
mutan: 15 resistant to DL-5-methyl-
tryptophan, DL-6-fluoro-tryptophan and  4-
fluoro-DL-phenvlalanine. It produced about
8g/1 L-tryptophan in a medium containing
(55): glucose 12, (NH,)SO3, KH,PO,

0.05, K,HPO, 0.05, MgS0, - 71,0 0.025,
FeSO, - 7H,0 MnSO, - 4H,O
cron sieep liquor 0.5, soybean cake hydrolys-
ate 0.2, CaCO, 2, pH7.2, on rotation sha-
ker at 30°C for 5 days.

The product isolated from [fermentative

lmg, Img,

broth with jon exchange resin method was
identified as L-tryptophan by infrared absor
ption spectrum, specific rotation, bicassay and
paper chromatography.
Key words
L-tryptophan; Breeding
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