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B2 % 4 RO, RSB OE S5/ R RS IR R PR LR 6.50% LL BB SR——04413,
Q4413 HETLAEBUT 1134 b0 HEE AR 3T 0%, BEHGFR,. THE, BTRER
BosF £t A LR R, Q4413 I AR AR, AEA AR MREELT 151 &,
i 1134 RIS 25 EEEE ., BE. EERATA, MR BB, BEAR, HRAR, 68
AR B, TR 1134 BRAIXE BIF 151 Bk Q4413 mREARKER . oH HETRZ
Q4413 HEFRBMSEHE [Rif, AEC Nal'); Hag DNA &5 GO L RaR
WEzh, TLEHBRNEEROASNFI—ENER.
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B @k, UERAHAERESER
BERBH 1976 FFHRRIIHH#IT T H
RS AR ATk, ABRRRT
TR, AR R R AR IR R R
R A SHOSHRES T BEF
JE=g Dok gmk: -t 3 R=d L 3= SRS 1)
BF T A NRE RS F A R E.
A TR R A R R R A R R
Rz R , DLIRSR & SR BRI RAER,
REFBRS, BREFEABRBVGRAR
AR TTE R,

OB Ao &

() ¥8

L ##k: JbmE H & (Corynebacse.
rium pekinense) 1134 {7 4 #k [Hser™,
Bio™, Nal', AEC']; RBHBELEH T
BFHR (itpg 1134 #k [Hser™, Bio™, AEC'],

EFFRRMUES EPRMEDTRE
2 UVETE, HSEFMEHRS T Nab
BB ERRICCCh R 1134), KEFME
¥F @ (Bacillus subtilis) BR151 §7 4 ¥
{Met™, Trp~, Rif'] BihER B &
A o1 0F %% BT B4R 49 BRIS1 #& [Met™,
Trp~, Lys"] XA UVEERES
BB SF [ 2B T A T SRR ] #R 2%
150,

LEER: LRSEHENEAR
BIEs(FerEH 20 10 000u/g),

3. B

(1) CM #itk, BElkRse: HXR
(9% #lo

(2) ®Ery DM, Bk, HHEEEF
#. & Chang™ SFEHRIAGMAE &
PAMEEEH.
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() BE, M RSHEEEHRL: (A)
EARRE MMUL): ¥% %52, 54
B W lg. KHPO, 6g, K,HPO, ldg,
MgSO, 0.2a, (NH,)), SO, 2g, pH7.0;
(B) #7885 %: % MM BMFENR=
A RATHEHERER: (C) EkE
FHE: 4 CM InE X,

4 AR,

(1) MEpy AM Gi&5a: mewir,
813t Fodor'™ fy HM il uBH , X HG
MAZRAMBSES (ST HM Bism
AN i 3 1385 HM),

(2) HMD #: HM #jn DNase, {E
IR 10 g/ ml,

(3) RELHEREEK: HHME
B 10 mmol /L F1 0.5 mg/ml Fgi-3E,

(4) PEG = i#: F HMD % B B
40% B9 PEG (MW6000) i,

(5) HaefiseR™ #: H lmol/L
N20OH F5 10mg/ml pot-# .,

5. HIEES M. MR 150 S8
B 1134 HREEREN, 2Nk
g‘o

(D) A%

LRERESH& 5EE: 151 &
1134 BRI AE FRAR AT S1& Heul S0 o0y it
Bl & 6B R A A g MR,

LRERGKRES: SDIE DM, &2
HFRIB4RE D1 REERE & el g
FRe, BUOlkBEARK, H H0.2mi
HMD #% 8%, BA L8ml &4 PEG
Yo#, e, uE KF~2 RERERE D,
£ 4C [RIBAE 1—2 58, Bl A 3 G
hHH HMD %R, BLFErBE 5
DM, & B#F. MREIA S EL Rl
BHET DM, USRI -, 32°C e 48—
72 -’.I\H‘j'o

3G FROR: REEI81MH Ik,

M SREERI FMILkE ZET A S
Hy S0 CM M L, fA /5 I E1%R
E—RVMEREME, 2 32°C 835 ¢
N, EEER 4k, BEEERETS
E,2HE TR ERS S,

A x &

BiEE (%)==_D__x 100%
E
o X 160%

A

A—FEHBE AT L A EEY

B—U BB RPN &
FH;

C— L HRIR PR

D—F sk RBEE RN HEN

E—HErMsE 75

4 REEES TRRE: BERRER
e TFEMRBICIH R EEE N
REFREA, BITIEERERBER, 120G
REt:H=FHEAEE L-Lys > B
ESEREMAE, BERE LR SR
. IR ER e,

5. AT Q4413 WEMEATME 5
R 18—22] 3% o

6 RaT Q43 KN, £WE,
DNA § &7 4 F GC R EH T #
[15,16,23,2473% 47,

&2 £ M it b
(=) BEFHEE. BLEEE5HE
S
ZHERME 1o M—&&ryEN
EHRBREE R, SEEET 409 R ES
BAGSAE T, 36 W, HohigsiW

*RERECYhEEMAHEN 0 pg/iml; £ BN
A 4pg/wml; Nak Rif %3 % 30ug/mi; AEC
Jmg/ml,
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Tablel Results of proieplast preparation, regeneration and fusion
I !
an  [enralY memsw mewewsw  Hew 5 T
bef - I Preparation | Regeneration (M ml) =g 4
Strains enz 'e g]resis Regeneration rates Fusion rate
1 (cngs,'gll) | colonies/ml (X45)% (%) Fusants/ml
151 §74: ¥ |
Derivative 1,25% 107 | L.i35%i0 99.99-4-0.8 90.8
from 151 !
2.97xX10? 3.9 10
1134 frg ik
Derivative 35710 7.6X 100 99.98+1.0 21.3
from 1134 '

EHREERAES T 8 [Met™, Trp®,
Hser™, Biot, Nal*, Rif’, AEC*], [Met™,
Trp~, Hser™, Bio~, Nal', Rif', AEC]
1B, HEA TR 2.69%; HAN
EEm MR B & T IE398 KK, 5
97.3v%, HFMERHHS FHED 7R
# 2,

ALBAOMERE & FE HK3IX
107, AR T RATREFMFEETE
H%&., BEREFEREEAFRARKREM
GitAERy PEG 4B, B/ THEEEH, M
MR T RAERENELE SHEX, #fi
RETHEMEE, SIEHAREREKEE
BMEmHE TWHAEDEMN, £AERERE
BEsy: 0P

(Z) MEFHBESBETE

AR AR AR T A =EMER,
PR EBAIN=/MER, ED &3

(2) MEFHFBERSREN

SrrBATEFELEFEHRE
SMBET, Xga—FPRESEHELEE
5, BT —HRLFHREES NS
PEAT Q4413, EEIX ERATA#RAKR
BRI 6.56%, mEN 7.13%,
AL REEEAPERAEY 6.52%, HER
BN 40.25%, HEBKRARERE
ER(1134 IR, FEmER 3.7%) £
&ET771.3%, HHLERRARGESRET

TIRAIBE A To

fROFRE IR CRERL E)IEN & &
FHEERES,

(M) BEFHE

HTEMIGEHS R LA IEER
B, XELEBEFRERIDNRAER
e BMIEAEREXIMAT DNase, HHEET
BATEHRES . HEAL.BE, BREHRWY
gk, WAL HER T BEdiE—F%
B8 2 =L Gt . 5, MR ID
B B RIS R, D T R AR AR,
BN e T 5.

(R) £B44ERE8

AR R Q4413 AKX B
im Q4413 1Y W &
(10% A9 NaCl), AEST IR B8 ™ &
(=R, BERLT 151 ¥R, 5 1134 #keg
BERKEBHE(). MBRAELF
AR (=) MR RB(+H), BEKERE
(=) HEKR(—) BREKF()HH
WA (-)SHRUT 1134 % @ X
FTF 151 #; HEREERRE(30—321C),
BEAK o HE (7275 BHETAE 2
o

(G3) BEFHOHE

WEFEP IR EA: Q4413 FREAXHI
TRENEETF. EERRARFRMN=8"
b ¥ [Hsert, Bio*, Try*, Met", Rif,
AECT, Nal'l; SN DNA ¥ &
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AEC: 5-(2-HZE)-L¥HaEL;

Rif: [EE
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Table 2 The quantity distribution ot different types ot recombipants
- TRET
It
Be EATHER # B R Proportion | /hit
Numbe- 10 the sum |Total
No Recombinants Phenot ypes Its of (%)
| l recombina
_ : lubtaiced(9p)
1| mamEsss | Mert | Tep* | Hser™ | Bio®| Nal'| AEC l Rifr 1 4 ‘ 4.95
FICHEAT |
Recombinants | !
with the genetic : i
markers : |
2 |ot paremts Met- Trp~ | Hser— | Bio™ | Nal’ AEC’ ‘ LT 7 1.71 2.6%
3 5O W Mett Trpt | Hsert Bio+| Nalt| AECT & .if° | 6 L. 47
L’ |
s | Wole Met- | Trp- | Hser- | Bio~ | Nal'| AEC* | Rif 1 4 0.98
o AT e o g
5 i Met~ Trp- | Hser | Bio™ | Nal’ AEC* | Rif* 1 .24
6 [ Mett | Trp® | Hser* | Biot| Nai-| ABC | Rift | 3 5,73
7 Mett | Trp* | Hser* | Bio*| Nal' | AEC Riff | 4 0.93
8 Met+ | Tro® i Huert | Bio+| Nal* | AEC' | Rif? | 5 1.22 97.31
9 Met Tea- | Hsers @ Bio= | Nal'i AEC . Rif ) 0.49
10 Mer* Trp* | Hser* | Bio*| Nal"i AEC R 2 0.49
11 Met~ Trp- | Hser~ | Bio™ | Nal’ AEC’ Rif" 3 0.73
{2 Met* Trp* | Hser™ Bio* | Nalt| AEC' Rit 9 2,20
13 Met~ Trp~ | Hser [ Bio~ | Nal* AEC Riff [ 1.47
4 Met- Trp~ | Hser~ | Bio™| Nal” AECT | uf 3 1.22
5 ]Recomh:nants Me: Trp* | Hserr | Bi0* Nal* | AEC Auff 8 1.96
16 With the partiai| peo | Trpr | Hsert | Bio* | Nall AECT | Rif? b 0.49
genetic markers
17 |of paremts Met— Trp* | Hser* Bio Nal®| AEC" | Riff 4 .98
18 Meat+ Trp~ | Hser™ | Bro Nalf} AEC i waif ! 3 0.73
19 Met* | Trp* | Hser* | Bio™ | Nal*) AECS Rif | L7 4.16
20 Mer~ Trp~ | Hser™ Bio*! Naj*| AEC Rifr 14 3.42
21 Mert | Trpt | Hsert | Bio™ | Nal AEC | 12 1.93
22 Mert ' Trp* | Hser* | Bio MNalr! AEC’ Riff 19 1.44
23 Met* | Trp* | Hser” Bio~ | Nal*l AEC* | Laf 13 4.40
24 Met- l Tep- | Hsert | Bio* | Nal*| AEC* | Riff| 20 4.89
15 Mer+ Trp* | Hser~ | Bio™ | Nal® AEC: AfT bl 2.20
b ! 1
26 Mei- | Trp® | Hser~ | Bio- | Nalt| AECT | &:f 1 2 5.13
27 Met* ! Trp~ | Heer™ | Bio™ Mal*| AEC | Raf 26 L 36
28 Met* ! Trp~ | Hser— | Bie~ | Malf| AECS i Rif* . 24 5.87
9 Met ) Trp* | Hserr | Bio*| Nal*| AEC 1 Rif” | 20 4.89
i Mei* | Trpt | Hser* | Bio~ | Nal* AEC* i Rif* ' 17 4.16
3 Mert E Trpt | Hser | Bio*| Nal’ AECT [ Rif i 23 5.62
32 Mer~ % Trep~ | Hser™ | Bio~ | Nal*| AEC® CRifF ] 20 4.89
F
33 Merr | Tept | Hser™ | Bao™| Nol'| AECt iRif"l 27 6.60
34 Met™ i Trp~ | Hsert Biot | MNalT| AEC: ; Rifr ‘ 21 5.13
15 Met* | Trp+ | Hser~ | Bio™| Nal'| AEC* ~ Rif* . 19 +.65
36 | Merm | Trp” | Hsert | Bio® Nal'! AECS DR |13 | 30
* Heer: MM#fE; Mety ®igas Tre: &% Lys: @Els; Bio 4 B K Nal; Gl
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Table 3 Colony and cell morphology of the fusants
RETHD BEBE HAEE
Types of fusants Colony morphology Cell morphology
151 tvos R, NRIGE SN, aEF . @t
P R UL AR
fEL 1134 Bfafen ﬂﬁ’é I A8 Bl = lmm), BANINFE R BRI
1134 tygpe ﬂ%ﬁﬁ:&ﬂ:ﬁﬂtﬁ:ﬂﬁafﬁﬁ%
chia) 2 ENHO A BE.hEX N, HE B TR Eﬁtﬁﬂ‘ﬁﬂ‘#‘ﬁ/\$
S R A R ST, flak ol EAEIE N ELIELET ™A
Intermediate type E,EERA-BTREHER EHEERMNEK TS, Lﬁ?ﬁ“.ﬁﬂ’]
HT&E

¥4 AFUET QU3 ST Kyy AR DNA SRHER

Table 4 Comparison of lysine output and DNA content between

fusant Q4413 and its parents

& B TR ONa &g G+ CmsrFaat
S‘”inrf“ QOuiput of lysine DMA conteuls G + C coatent in DNA
! ' () (gfcell) (molgs
Q441i g -3
Fusam Q4413 6.56 2.6%10 58.56
EE L34 AR
Parent strain derived 3.7 2.3x 1" 68.3
from 1134
SHR 151 b
Parent strain derived 0 s.1x10°" 42.7
from 151
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STUDIES ON THE BREEDING OF HIGH-YIELD LISINE PRODU-
CING STRAIN BY PROTOPLAST FUSION

Zhou Dongpo  Ping Wenxiang

Hong Jianzhong

Jia Shubijao
Hong Yan

Song Xiujuan Lu Guirong
Gua Dedong

(Biology Depariment of Qigihar Teachers' College, Q4 gihar)

Liu Guiging Sun Bo

Wei Fengtong

Zhang Zhi

Liang Jinzhong

Hao Fanglan  Shen Ruie

Wang Jianhua

(Heilongjiang Institwte of Light Indusiry, Harbin)

The fusion strain Q4413 which used sugar
beer molasses with high output of above 6.3%
lysine in shake flask and small fermenrer was
obtained through the protoplast fusion betwe-
en Bacillus subiilis BRI51 derivative and Co-
rynebacterium pekinense 1134 derivative. The
of the

was similar to €. pekinense 1134, but the cell

morphology coleny of this strain
appearance was different from either parent’s.
It looked like a short rod, with sparse pili and
withour flagellum. The physiolegical and bi-
ochemical characteristics of the strain resemb-
led B. subiilis BRIS1 in some tests, e.g. halo-
tolerance and alkali production of litmus
milk tests, and looked like C. pekimense 1134

in other tests, e. g. dextrin and citrate utiliza-

tion tests, and casein, gelatin and pectin hy-
drolysis tests as well as litmus milk reduction
and MR tests, etc The optimum growth tem-
perature and pH of Q4413 were between the
two parents’. Q4413 was a complete prototroph
with Rif', AEC' znd Nal, and irs DNA
content and GC ratio were 1o between of iu
parents’. The results of biomass measurment

varied from that of the two parents.

Key words

Bacillus subtilis; Corynebacterium pekin-
ense; Proroplast fusion; High-yield strain of
lysine
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