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REM BT ORAE i

(RiBET R, Kid)

PRI AE R RS A, ZE AR R BRAUETIA ZRIFATIE T » IKEHIE R BT e TG-866
SRR W By MRERARTAS, RERFARKREFER —ARMoKR, FREN

BT F263 I F288,

BRRE T PR BRI GE & HERB S ORERN. ERENT, REEEEKSESY
7E 99.99% L b, AR RIN 23% B 28%, BAFRKBEEN 3.2x107° EREITEERE

&, F263 B F28s S s E o5y 1l 8.48/dl Fr 8.03g/dl,
Zllizaae TR Wil AFRE0NE AR E.

X@BiE FEEHAREL ;5858
PEUTEE AT BY FOK 3 AF B T613
EREEERLE TV FSEER M, B
HEAERNE R, AR RERBREL K E
S, RN, AXE, EBYETES
i T6l3 Wk, AL B &
PR S (8.0g/dl L E)M TG-866 2938k,
WEFERERAEA, RIHESE L
taiME R (S BY B, B (8.44g/
dl) fRh & T F263 55 F283, I TREIK

i T613 tHRE 2—3%, FLIE s

+45 1%,
I

(—) ##

1. Bifk. KEGiFE(Brevibacterium
tianjinese )TG-866 (R ZEHEFHEA), e
FRIC S (BRI FHlEHE (Co-
rynebacterium crenatum) B9 (Hibs= &
T E D, BERIL L (EEERE),

2 XERNF: EEEEE (RERY
REMHBEF RREART ™R #F
ER GRS ™=5M); RO &
6000 LA — I P24 ) s B R (O

B ELL 10 RIEH AT,

EARBZET R BBRESE(NEX
AT F4h); DNase (SIGMA {bZ4
al/eih)s TZERCREBEN kAR —
i) R IR R (RS Z4).

ERR T [ o

(1) Wik E(%): WEHE L4
WE 1, EEE, BEEE 0.5, NaClo.s,
pH7.0—7.2,

(2) BElkEEFFE, Rk dn
A 2% HIENE.

(3) FAERE (L): EEKERKE
i AT —E%h 135g, MgCl, 2g, EDTA
1.9g, DNase 5mg (KEEIMA),

(4) mBHEFE, EFEEFRERN
AHEE 7Su/ml f1E 8 & 120u/m! (K
HEMA ).

() MFrBRRBRERE(%):. @5
6, K,HPO,0.16, MgSO,+7H,0 0.06,
ERK 0.6, BEK3, REL2Z(BHAEK
B), Fe't\Mn** 2ppm, pH6.7—7.0,

(6) AP Z(%): BWHMES3,

HLT1989F 5 B 21 BEcE.
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2 5
K;HPOq 0.16, Mgs()q'?HgO 0-06, 3&){6
# 3.0, R¥& 0.5, pH7.0—7.2,
(7) EMEBRERE (%) |AEH

16, K,HPO, 0.16, MgSO,-7H,0 0.06,
Fe*, Mn*t 2ppm, R 0.8, FH3F 0.8,
pH7.0,

4. HREHE:

(1) & (L): T Z & %1 135g,
MgCl, 2g, EDTA 1.9g, DNase 5mg (K
#EEMA), pH7.0,

(2) FEMESRK : K,HPOO 54g,
CaCi,»H,0 29.4g, 4y BT 100ml 7K 4y
BIKE, A SR BT S,

(3) PEG AH: EERBWPINA 40%
B PEG 6000, pH7.0,

(4) BERGEEBER: 1eEFEE
BmE 100ml KB REE F, G2 E3+
Tk, 4°Cc R,

(5) PEBMBRERE K., 1008 K
B BENF 90ml /KFT 10ml LE:-2 88
WEMR T,

(6) TEe- M #E: 11.8ml 3k
B, 27.2g ZEWAY RIS T 100ml K,
Ke, Bt SHEEHE S,

(7) EHEGCHEBEH. ¥EEFECG
#iL (40 JTERAL) BRRR 40u/mlE K, G2
B, 4°C REL

(=) F&

L HudEARiCRME ¥, BT Bh AL IR 1L
L, R TG-866 HEB Rk, BIAN
EEELME (LEMRRERVIRPHR
BEMEELE),

. ERESE AN E, BEEE
BT EHENEEAEEFME XD,

.S BFHEMEIR T
30ml @ik B R, FRCEE X
(96r/min) 24 /N, B 0.5ml%EE T
30ml iR KESRE T, B LREEEIE 2.5 /M

B, MAFEER (TG-866 25 0.4u/ml, BY
25 0.9u/ml), #REHEIT 2 /MM,

4. FUETRAO%] & B IRBEIKEE IR
# % 5ml, 4000r/min BE.0s 10 4358k, FFE
A HRBEE 2 JGCETEEBER Y, M
ABEE SR (TG-866 24 Img/ml, BI
2 0.8mg/ml), T 34—36C iz 15—17
ANBE, #REG, 4000r/min B0, 10 438k, 3F
EZLHE ARBHEE 2 K ETEBRP&
Ho

5 RAERGEAREERRITHE, 8K
BHEARKSD T FERMDILE.
(1) ATEKELTHRE, BA TR
R E, 32°C B 24 NEMG, TR
%%, AR R R EFRAEE (R B),
(2) AeBHEEUER, AREERERT
BB R ETR L, 32°C B3 48 /NS,
THEEE T, HERMSEAERKSKRERE
A RAE R EBZ F(ERES C).

i A NEEELEITER

o A—B
TR ="

C—B
A—B
6. FARKMES: WEARARKE
& 2.5ml &, 4000r/min BI.Lx 10 435,
#Fk F#EL, A 4.8ml 9 35% PEG #HK,
HiA 0.2ml REFEBBRSERE, B4l
47, 36°C fRiE 30 290, BO.HEB RN
#FR, B 0.iml ARBEEREFRTES L
BEFEFR L, 327C B3 3K,

7. RETHRY:, BTZEBEBE
FREFE L RENOERBEEAFEFE
ELHBUR, 32C B, FIHBRMMR
PHEET AR (S B EHYNEET,
B,

8. FEBMREB(E): W1 HBIEH4L,
BRETT 20ml M REEREFRE D, T

X 100%

X 100%

FER=
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31 &

32°C #EI5EEFE (96r/min) 48 /N, X EF
TR LS e
9. nEBERBER) BR1IKEEL
Rudh & F F 30ml FhFEFEEdg, T 32°¢
RS (96c/min) 10 /NG, AT, 1A
2.5% Ko FhEE THR R R A iR, =
HigiEE T, 8 e H EAMERNFENEE,
$E 40 AL MH P EBRER,
10. ARER BAEN, SHEBHE,
AESHRMERRRESE: CRBENE, B

2P IE; OD EllsE, /A 751 G B4y et
ESIF e ODess pH B, FEE sH
REE (pHE.4—8.0)0

R R
(—) BHEERBOBRSEE
L EBRKEORE: HE L TUE
m,%%ﬁ?ﬁﬁﬁmmhﬂﬁ,KLﬁ
TG-866 Btk K RUAIMBINEAL, 10 B if
BE4R T B R PR SRR, R ML

0.2 0.4

L L i A
0.6 0.8 1.9

H % & W B Penicillin (/m})
B FEERESEERNERE

Fig. 1 Penicillin concentration and lysozyme sensitivity

. TC-866 BfRH ODyo
. TG-866 FiiE)E Oy
. B9 Es@E] OD.,
. B BGRETG 0Dy

F VR -

HEETCIENBEREN 040/ml, &
FREERE,EF D EFHERLHENR
B 0.9u/ml,

L EERERNRE, BE2ELED,
WESTRRL % Img/ml I, TG-866 KIJF £
BT g 5003k 99.9% , i BEEED
23.1%, B, 3 1mg/ml BRSNS TG~
866 B ENKIT . BY WA ERK
B34 0.8mg/mle

5. ERIBE AT, RMERRESFR
BEEBREERENTEERNXRDE L

TG-866 HREMMERED 34°C, B

OD,,, of TG-866 Strain before enzyme dissolving:
OD,, of TG-866 strain after cozyme disselving;
OD,.. of B9 strain before enzyme dissolving;

OD,; of BY strain after enzyme disselviag

B EE B TIR BE 2 36%C,

4 BRI E: HE3ITLHER
tH, TG-866 HHEIEAEREAR AT (/] 24 L7 /N
R, BY BHOBEEERNT RIS 15 /i,

(=) RERAEHMSE

EREENAHSHNZITEELR
20

i 2 A7), TG-366 5 BY E AR
hEh & B BEERE H: 35% 1 PEG, Co™*
R EESH 50mmol/L, 7E 36°C B4 30 4yih,
AR oH 2 105, EREHT . RER
AR 3.2 X 107, B4 FoREHHE
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z 83 EHIES: PRERAMBESHARTSEREH 1m

¢ 9.25 0.5 0.75 1.0 1.23

s Lysozyme (mg/ml)

B4 4i¢ 1l 1 Formation{Regeneratron) rate{% )
£

B2 MAESERENTEENAR
Fig- 2 Relations between cozyme concentration,
formation rate and regeneration rate

- TG-866 BHFAEREBERE

Protoplast formation rate of TG-866 strain;

2. TG-866 R{HEMKBEER

Protoplast regeneration rates of TG-866 strain;

3. BY HiRAERAGERKE

Protoplast formation rates of BY strain;
4. BY WHIRAEFAlkEEE
Protoplast regeneration rates of BY strain
T BT A R AR & R Bl
() BeFHRHBEY
%% PEG BRI ENERRERE
ARBBESF TR BEEREFHESR, 32C
BRERHEE, EaliE EAwE
oMl HRTERRE T SES 10K
B, EERRFELERDRETIU

100

501

FRCR (B4 Formation (Regeneration) rat-(%)

4 l B . 12 16 ‘ 20
1414 Time b)

B3 ERNRSERFNFEENRR
Fig. 3 Rekarions between enzyme dissolving
time, formatien and regeneration

1. TG-866 BHEERAEE RS

Protoplast formation rates of TG-866 strain;

1. TG-866 BEEREEES

Protoplast regeneration rates of TG-B486 strain;

3. BY WFARARHEES

Protoplast formation rates of B9 strain;

4. B9 BFAERKFES

Protoplast regeneration rates of B9 strain
B TE B0
X ENETHRRENRATE
A B, v A RA R RE9(S B HHIEDE#
AT .. SR, ksdl 310 gRAEN
AR S TFo

1 BRAESERRAFEEMHER

Table 1 Relation among enzyme dissolving temperature, formation and regeneration
32°C 34C 36°C 3rc 2.3 of 40°C 12°C 44C
FRR(%) 93.7 | 99.9 | 9.9 | 99.9 | s9.9 | 99.9 | o9 | so.9
. Formation
TG-866 e
FE (%) 36.5 3.9 14.7 4.1 8.0 4.9 4,5 1.5
Regeneration
TEELHR(Z6) 93.5 97.6 99,9 99.9 29,9 99.9 99,9 99.9
Formation
B9
THER(%) 36.8 | 31.0 | 2709 | 2402 | 1906 | 9.8 § 5.6 | 1.0
Regeneration
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E2 FAERHBEEHTY

Table 2 The effects of facrors on fusion rates

PEG RE(9)
PEG concentration i0 20 30 35 40 50
= Fed- 2 3 n-t < s . - o -
pogo® 7.1%10 2.5%10 1.3%10 3.2%10 0.5% 10 5.1%10
R R34 0
Time tmiiy 19 20 25 30 35 40
Mam L 3w10- | B.6%107% | 2.0%1677 | 3.2%10°* | 1.4%107 | 6.5%10=
Fusion rate r . . v . . .
Ca** (mmol/L) 5 10 59 75 100 200
HeR - 1 s s " -
A <10 1.8%10 3.2%10 9.6% 10 3.1%10 3.7%10
HECT) 32 34 36 7 - 33 40
Temperature
BAR s s - - s |- _r
poE®m 8% 10 1.5%10 3.1%10 1.9%10 5.2 10 6.5%10
pH 6.5 7.0 8.0 9.0 10,5 12.0
REE I <107 4 1.3%107 0 5.1%1077 | 2.7%107 | 3.2%10- <10-*
Fusion rate X ,

0.75x2.0um, B TG-866 & (0.6—0.7X
1.2—1.5pm), fE5BIHY (0.6—0.76X
1.67—2.0pm), {HHX5 B9 @R AR, BY
BEA—mEXRIER, MENRREREER
. BERATFHEREERARTFTG-
866, M ART BY, {AHEKIIF St
il T N N

(m) ¥

X RSHT 310 BER A FRATT ¥,
FIH LA ERFERER 0 3,

Rh&T F263 & F288 G -ME &,
R4 2.75g/dl B 2.63g/dl, ERiLxtH Bt
TTER.

(R) EBERBEMARST

4 TG-866 F1 BY MELRERS

Fig. 4 Protoplast fusion between TG-866
and BY strains

k@A THhaREEsnHE S,
B 5 TEUEY, SRS T AR
EHFTE, RRAE, To8. EANN

1. —4 /T RBETE: ME TR
A5 ODesos pH YK F 5 10 /N4 F263
— G FRREMER, F188 80— & fF
BiE R IR G 10 INET,

LR ERNTRE: EWEREX
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2 B A% ARERKUASBREFTFERETE 13

Hs HELAESFHRER
Fig. 5 Cell merphoisgy of parents and fusion hybrids
1. TG-866 B§( X1000) TG-856 straim (X 8000);
2. E9 BB(%X8000) B9 strain (X 8000};
3. g4 F263 (X12000) F263 fusion hybrid (X12000);
4. B & T F288 (%10000) F288 fusion hybrid (X18000)

£3 BETIRAR

Table 3 Initial selection results of fusion hybrid

I Glu = (g/dl) [=: G Glu 4 (gfdl)}] ®B 5 Glu = (gfdl)
Strain No. Glu (g/dl) Strain No. Glu {g/ch Strain No. Glu yield

F5 0 TG-866 2.53 B9 1.59

F38 [} ran 2.0 F160 0.16

F268 G.12 F253 2.73 F220 [}

F309 Q.46 i F288 2.63 . F300 0.06

#4 BHBSFRRER
Table 4 Stability of objeciive fusion hybrid

RO Glu a5 (g/il) | e 307%)
Glutzmate yieid Conversion cfficienc

Y | y

Generations F163 288 ! 203 p—
Wik i

1st generation 8.3 8.03 : 51.88 50.2
E2H i

2nd generation B.18 8.1 | 51.1 50,6
|

For 8.09 8.0 ; 50.6 50.0
9th generation i
Al i

10th generation 8.41 7.94 | 52.6 49.6
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ii4

3 B

12%13%15% . 16% . 18% H&AET I
ITRERER, ZB F263 1 F288 39L) 16%
PR RN S BRI TR, ER
FEL 5% 8.3g/dl & 8.03g/dl,

.EAEN BTN, EEXEN
0.6%., 0.7%. 0.8%., 1.0%, 1.2% &#H
THTEPFRR, R EREANTS K
F288 =84k 8.0g/dl, Fo 3 250.8¢ Bt
F263 frEisk 8.44g/dl,

4REX R K% R 3 F263 K
V288 R BERR ST T, RHHE
EEET (34—40C) FBERB TN,
Ui BA LT DU e 38, B H i e =

(R) BHRES TFEAEEHRE

% EHIE S F F263 K F288 40 iR
AL 10 R, MR REs, SR
% 4o

h# 4 B, @ET F263 R F288 1y

BERREN, EanPN e
qu

g ER—RAIEE, RETAET
KR FRERTESREN, BaT F163
R F288 [RIbp I T HRHRAGIL R (%
AR, REARERERARSGEARALES
R RREEREEE TR,

g X X W
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BREEDING OF EASY-EXTRACTED HIGH PRODUCING GLUTA-
MATE STRAIN USING THE PROTOPLAST
FUSION TECHNIQUE

Zhang Kexu  Chen Ning

Zhang Yongzhi

Liz Yongsheng Chang Jiachun

(Tianjin Institute of Light Indusiry, Tianjin)

Using the protoplasts fusion technique,
Brevibacterium tienjinese T'G-866 and Coryne-
bacterium crenarum B9 were successfully fus-
ed. Fusion hybrids F288 and F263 were ob-
tained which contained hereditary properties
of the parents i.e. big size and high acid
productivity-

The best condition for protoplast forma-
tion, regenecration and fusion were found.
Under these conditions, the rate of obtained
protoplast was more than 99.9%, the rate of
regeneration was respectively 23% and 28%,

the rate of protoplast’s fusion was 3.2X107%
The best condition of flask-shaking fermenta-
ticn of F263 and FZ88 was found. The pro-
ducing of gleramic acid was  respectively
8.4¢/dl and 8.02g/dl. afier 10 generations
in the shaking-flask, they keep the original

characteristics and have high applied vaiue.

Key words

Protoplast fusion; Glutamic acid
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