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TR EG (Cephalos porium acremonium)
FRAERFBHEHAR

s KAWL E A

ChmEs L. L#

EAAAEN TR EERA R ERGITTARNER EANERA RGBT R #
Dk, BESHRRBEIHRENEKNS. CRRENERERS, HES THCPCHM
RIS AR AP G RIS, ARE T AEFTEHKSTC- 2B ERA S Z AR ERR
TR RAER, PRTRNE. CPCHNTENTIERER,

*@ia. T Rse, FERKRE.

LW ECCPO) FFAH—TILM
58 (Cephalosporium acremonium) 2
B R EME, FRACTEEREE
RPN ERRE, REFAERER SHAKAK
HEETREHR Y,

F R T BRCPCT= AL TE Fl—#RAN ™
CPCRI=AFAEW AT IR AE Rk &,
H RO T AR IR, DiAEE AR
ik AT LR ER, MR B AT TR A AT
15 R A AR

AR Ao B

(=) ERRERRBIE

1, C.,acremonium STC-2B; i
HETEMAERIRREA, OETHMR
fAF, BFTIRE Agors v, Aguer™w,
Agten ™ A gLys"17Y

2, C.acremonium C-15. LFigE=
MET AR EE, THAERRET, &
BEKGA, 7,

© hERF

3, C.acremonium 3,4003, hE
EHEFAEERSAREER, BHreaf
BAIET, LBETREA iR,

(Z) 5%

1. BEAKESFFIE(MM). RICHER (10,

2. SEAEFECM), BICHEC2),

3. BRI IEIL (PM)  EFE2%0
LA 2.35% s B BB Bc0.45% KEHNT
pH6,8—7.2, 121°C KE20min,

4, FAIEFIE (RM): BEAKSE
SR NMA NaCl, R0 TMEEE

fam s

5. B, B EEFERREREM,
Miwk €27,

(=) &

1. T4 £, DBRAENR
FITH e RIRAFEATEER,

2. Zymolyase 5000 = Zymolyase
60000: F AR B R #R & H &,

3. IIKIREE, R AR BN

F T 1984 10 19 B L,
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I - 30°CH T . MERFEEEHY
HEH R H&F.

4. Onzuka R-10£F#: 36,
HAELRFERATHT.

LRESIE A 0.7M NaCl pH5.8 47
R BR S THIEES i, 0.45nm 5
FLIER SRR,

(A) = HE®W (Dithiothreitol
DTT)

FIpH7.3 1T MR S 4R il
Bl % 0,005M DTT, 0.45um $3F, B
Ho

A7

(B FXHER

F0.005M DTT FALE A $4E KR
BB 284k, L1 % RPN EEBER 0.1%
Zymolyase 5000 B3 ffinkee sk 3 R ARk,
BUAERRTE pH6.4 0,7M NaCl Frgght |-
i, BAERERESHEARIE (3] .

ZA2 T RO E 37 B (AR BT $R 7E28°C %

oz 1

ol

%, BEEEEEMM HRERE, B

ROBR<107, KRBT R ETHEE

IR A AL T, MR T HI
Ho

() DNAZ BRI E

MICERC 4D, 05 ), EMEARFN.

£y EKBHERNE

ILCHERCB Jo

(J\) CPCxmrlE

BLSCRRCT Jo

&

(=) BRELERESER
Tk S e AR BRI B, 2B,
EEEMLERI-1—4,
T v A R TR £ B Al R AT AR R A
O /ST S
fh# 1 i Zymolyase 5000

St omy &

E A

£ 1 LA RSN R EF RS R

Table 1 Effect of different commercial enzyme for release of protoplasts

100 I 2 )5 4 % /ml

B oH R LU 104 x Protoplast y1e1d/m1 (mean + 5.,d}
Enzyme Conz.of enzvme. — pTT mpm DTT Kibm
a Pretrcatment with DTT, No pretreatment
Onzuka R-10 z | 3.69% 1,83 0,125+0.2
I
- _ - i
xR # &% % ﬁ ' ! "
Dong—Feng Celiulase I 1 §8.0£28.35 i 1.94£1.2
ERE I . 7 | | o N ‘
Achatinase | 1 i 10,5+9,7 : 1.5£0,2
f e B
Zymolyase 5000 ‘ 0.1 | 204+ 137 ; 20.7+4.3
| | |
1 \
Zymolyase 60009 0,1 ! 102+ 98 ‘ —

28 CEM® 2h Release for 2h at 28T

HFRERFEILEE AR DTTH M T
KSR E LM, RNV 2hAE L
ZHRELKBRR AR AEERI -1 —
3) o MX TP BGRVES B R RS R IR O

© PEMF

FHT L 50-—80%% 1Y LA AR BE R S
1 h)G3EMRY (& 1), BT MR, J
A RE MR B, 15 Zymolyase

5000 5 ZR AT 4EREERL L TG, TBAR
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BB EE Protoplast yield/ml
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Wi % TELIE R (Cephalosporium acremeninm) FLA R @A BT

EANATHREZR (EH1) .

(Z) Bt iEs RInd R R R A
B B IR

B2k Hy AR BLIR R R E R AE B TE
HRBHNEEREZ . FHEFR
B2 AR NERRERRE, £4OH
B EZ L., 18h 1 TELTRBHE
“hFAERERRERA, 72h HEEE
FAERARHBEER®M), SFawcettt?
W RAER,

() RiZEHEE

BYEl (h)

1 FAERERER MK
Fig.1 The course of protoplast release
1, 0,1% Zymolyase 5000
2. 1 %Dong-Feng celiulase
3. 0.1% Zymolyase 5000+ 1% Dong-Feng
cellulase (1:1)
o.005M DTTHE 4 =
Pretreatment with 0.005M DTT

100 —107 % sF ERRE M AR B <F
BiEG, SPEGIHE A BT HEN MM
F, 28CHFFE 4 —5 K, WAEHRE MM
FREEAOBERBREEE, BXERE
REITET BT CM Lk sy B R B R
A E,

JAZ AR R 5 R B R ES A R S AR
(% 2) WILIRAEHR3. 100815 R YT 5%

£ EHEUNEHRAEDERANBEE

Table 2 Fusion frequency beiween various auxotrophs

g R oW B :

Fusien combination

BOA

Fusion frequency (%) i"

B & ®
i Fusion frequency (%)

WA R OW OB

Fusion combination

’i A”Lyl-L-YannCyl-Y! 3.57% 103

e S,
POA BiemRx A LysTLoY 1,04

A“Biu“R;(AJMet-w 2,6% 1076

A Cre-wy A Met-w 5,19x 1473
AMet-wy A Leu-w 2,36x 1073
AsLeu-wyx A Lys-L-Y 1.67% 1073

BRIERL A, P T AR EARBIR,
FRrEHY STC-2B ¥ J2 FOE 35 ik e 2 9] i Rl
w, R EHENHERE, XWERS
FRERESRBATEMERETRE L
FRH. R BRMTE R % & £ 35
Mo

EANTE A BT RE A g B T
FEESRMEERR, BRI
1) STC-2B % & W08 Fr5h 6 BY 48 ok Mk (R 2

© PEMFRHEMARMATIKSHET htto

A B, B, BESEN SR
GFERSTC-2BEHI BN ER (AR T -5).
HERRB R A7 T 5STC-2B1Y
S GRE BRRE A T BN W % R IRl STC
2Bl B EM A E A E MK
3.4008 53 P £ STC-2B BYE Fe 8 T ik
SRR REEEE A 2 a R
F, BEGEHES, BREE, SRaE
HIEASAR (ERI-6—8),
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(W) REZHEDHERELRERE

B 10" R A BRI RN RT 4
BT MM AR E, BROBNEER
%, WX SR AR E LR RRE S HE
MM R CM 4R L, I F R o, —
MM 5 CM i FAEREEE—HW, &
MABRENEFAR, B5—MRFBRENE
FR, ARERREFRHBERTTINA M
T AT YR RN S RERHEE,

MMMLEE%E{J AEMit-w//ASDCys‘Y
SRR ERYIMH 51 #4% T MM I
CM¥Afe b, &I 9 AT TR ESR,
Hop a8 R AR R SR EE MM
EREEAER, TECM B4 BB ris
FAEMEERR (Met"w, Cys™y), EfE

B, FoME AR EREFEE MM
TR RS, 7ECM ERAER
FAEEAR, TIME X EERATES
Reafgmen g R, HitEee
T X R & e Hamlyn 11 FNilesh®’ §Y
BEPAE ER, HHTCkRSEE R
WOEME A AT, —EMRENE,

Tk BEENRE ZEEESLEEE
#y, {HIFREMEENEARNE RS EG
2, IRIB R NS EODNAGE B R4
RERNEERIEE (K3 . B3
B D,s\ Dy BB ERTREA, ©
41 DNA & B#E T, #HBEEhi
R BB AT A E R R
&5 45 I L,

F 3 OFHEEMNBRE
Table 3 Estimate of hybrid ploidy

. % BERTFRS | BE/RERK DNA/SICEER| DNAMK | o g
Size of conidium| Na, of nuclei l #HDNA Per 1077 DNA Per
Strain ; ' Ploidy
(pm} Per Protoplast } Protoplast (ug) | nuclens (ug)
| _
ﬁi’?xi?}‘zc’ e 2,8x4.45 1 0.15 0. 15x 1077 ! n
Er’iﬁsz\sm‘" 2.7x 4,2 1 9.24 0.24x 1077 | n
i
I—%Igyhfiﬁl Dz; 3,3x5,5 1 0,34 0,34% 1077 ! on
Eﬁﬁﬁf*‘“““"’ 3.0% 4.7 1 0,18 0.18x 1977 n
%ﬁi?A”Lvs‘L~Y 2.9x% 4,4 1 6.225 0.225% 1077 n
Eﬁ'brﬁi Dy 3.4%5.0 1 0,38 0,38%x 1077 2n
%iﬁﬂfyﬁﬂc‘m 3.0x4.6 1 0.24 0.24% 1077 J n

(H) #EZHBHED,,, D, H&EE
¥
L. AT BHED,,, D, M %
RAREE
B THEED, . Dy Py ETR TN
RERTE CM iR R B R R BRI AR
FEERBTERRNLFE 5 KSTC-2B

© HERFRHEDHRMATIKSHEELD http

w4
2, REEERSBETHEER
kRS EEREE EROYIER
&, BAFUENRERHEERREERE
%*ikﬂﬂlx‘?:l:tﬁﬁﬁﬂﬁ, Dysa DH?%&WN’E
BRa e ARt #T, RAfEd
FIPFASL B IS P AR E B R EA
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® 4 ZfEEWED:s. D. i EERS
Table 4 Property of diploid strain D:s: and D17
" % WER 0D | g o g Sty ik | BRI
mm
Strain Per-cent Soorulation Growth rate on Growth rate in
germination P i CM solid medium submergEd cu[ture

Ei:ﬁ;fnfﬁ\zc“" 36,24 5.0 10¢ 0,031 16,45
HERE A e o 64.86 1.6 10° 0.032 17.4
%iﬁoiﬁiD“ 73,18 5.8% 107 0,051 19,57
ﬁ}fffnTA Leuw 44,64 6.0 104 0,024 10,96
Bk STLTRR 12.9  41x103 0,018 £.84
g
Diploid D417 76,2 1,26% 10° £.056 18,6
IR i #A STC-2B :
Wide type | 85.0 | 7.0x 10 0,044 14.4

a, ECMBEAERE L23CHERdh, 20T ESFTHME

Average of germination in CM solution of 200 spores 24h,

inesbation at 28T,

b, CMTH EEFZEHR, EIEETHRTX

No, of spores per coloay on CM plate after cultivation 3weeks at 28%C,

Tilﬂ&&ﬁﬁ:\‘" FUER L —9),
B¢ BE M HFEISIL T Do _au sy

Dy yrogo0 MISETEHR

RAAMFEMNR 4 & (253nm 30cm
1, ¥, 5') HE STC-2B R AR 4L
PDss 4o+ Dirrozoe, STC-2BHYAIE
L EERE TR, EXRIMREER
ERAAEZEERER. SEMNZIHERE
FRNFENERMP S, ZEEERSAN
AT R R STC-2B 1§, LR

5 ZHEEEENERMENREER

Table 5 Mutation frequency of
diploid after UV radiation

@ % | Ean reo | swsaEn
Normal Abnormal
Strain (%) [§79) Pet;tes (/}
STC-2B 33,686 ‘ 26,75 1.56
|
Dz z4-2 61,46 26,75 11,78
Dirrozog 75.75 17,35 ‘ 6,9

1

UV (253nm) 30cm 3min radiation

© hERHE

/N VE B 52 A F L STC-2B oV B
(F£5) o HTITRIRALLBREGEERE

SRR, HARERBEREEANER
By AT TR IEARAT R BRI AL P o

2l

SRR R TSR B E B R
e EAE L IMNIFUEFER &6
BT Rk, HRlaBREARRE
RIERTR (R2) .

MEATHFENE RS, ERE
FOI AR IRENSITERR GR6) &
Bl A BLCPCHY [FLIA TR 4% 3. 400805 Fr X4
A, ﬂ%?ﬁ’ﬂ STC-2B ﬁ??iﬁ’ﬁ’é?%’%ﬁ%ﬂ%
ROA, B TR, REBREFRTEFE
K a iy, BACPC, R ARE
C-15 R IE S5 AAIA, SR HE T
STC-2B FIE JRERFEEL A . BE, TERRY

%% A 4 STC-2B, H CPCFRATT
ek

#

journa
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Table 6§ CPC Production of hybrid
i} % FoH M I
Strain _ I J I 1 ﬁmean (pg/zil)r , Per—cent (%) .
%ﬁ?gpﬂ%&% 00 5364 5484 100
%ﬁfffmh '-w 5582 4730 5156 93.9
%ﬁi’fﬁ\,"e tow 3842 4968 4405 80.35
:Diﬁogng_“-z 6066 5181 6123,5 117.88
HEREA Lewy 4190 4652 1421 80.77
ﬁpﬁi’fﬂu Lys-L-y 2105 | 2515 2510 42,13
%iﬁogDu?—z-a 6539 | 5384 6123.5 111,68
i ;ﬁ,ﬁC—Is 1484 1336 1410 100
HBEREAoor-y 605 470 537.5 38.12
ABRREp Ly -y 2105 2515 2510 42,13
I—%ybﬁd Hizg0 648 528 580 47,30
Bn ﬂfy;ﬁs.ms o 0 0 -
HERFALRio R b o | 0 -
B RE Ao 5582 4730 | 5156 83.9
i
I?ybzﬁi Hiis 0 ¢ ; 0 -

PR E R AR EE R R C-15 BIK
¥, BERERGETRE K STC-2B K
Fo HITE R STC-2B BYE FE5k AR H 5k
e MR LR A K, CPCY
A BRI EA, MRILERER
STC-2B & 10—17% . FAH-HXFHEHE
H—FHEERENFEVTEBEH
R EEAGE R TRGRRETL
BB EENEITLEHERER
REWER, BrREE-GBERRERME
wr, BERMER

© FERERMEDARAATIKSHESD http

WA E R EREER M,
Mok, FERFERGERN, NMRERTE
MERER (MEREE. "R TER
), FNAERSBEERARANH
SRIENH R B #, FHRFEGERIRET
B A ELRE .

BESh, MR 6 B, REHEH
KEhlE L ERTHERRNER
—HtkL, HANFEERERE B AE #
REATHORE —ERmEE, e,
AERFHARTRTABEFT —ERER
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STUDIES ON THE PROTOPLASTIC FUSION IN
CEPHALOSPORIUM ACREMONIUM

Yang yanlin = Sung yuli Tung Tsun

(Shanghai Institute of Pharmaceutical Indusiry)

Balanced heterokaryons of C.acremonium were formed by fusion of nutri-
tionally complement protoplasts,

The fusion frequeneies were about 0,1--0,.001% and changed with different
lineal strains,

Heterozygotes were rarely recovered and were very unstable on CM pla-
tes, The results showed that diploidization in C,acremonium was transient and
often followed by rapid chromosome segregation, The antibiotic productivity
of the hybrid strain was associated with the parental nuclear markers and

production became increased due to the nuclear mutation,

Key Words

Cephalosporium acremonium; Protoplast fusion
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B R " W

1, M he FER G 2 BReidsx 12,5 o 2, Ml 2hey BRI (HEBMEHSx12.5) . 3. B
WA RAEREREE HEBME 453125 . 4. BA/5 16h(287) BRFHESHL AEEMEHB 12,5 .
5, Ajlbev-"mA Ly L-YHEMMEBRBRER, 6, AEXEAALBLoRECME, 7, ABEAFACTT
fECME, 8, REHACre-w//A Bio-REMME, 9, DixERHOIUPFA CMERE FESMNFET.
1. Protoplasts after 1h incubation of Zymolyase 5000 (phase-comirast microscopy 45x12,5),
2. Protoplasts after 2h incubation of Zymolyase 5000, (Phase-contrast micro scopy 45x 12,5,
3. Protoplast suspension before aggregation (phase-contrast microscopy 45x 12,5) 4, Heterokaryonic
hyphae after aggregation. (phase-contrest microscopy 45%12,5) 5, Heterokaryon on MM between
A, and A,;, 6. parent strain A,,Bic-® on CM, 7, Parent strain A,C7s~¥ on CM, 8, Heterok-
atyon A,Crys-w//A Bio-R oo MM, 9, Segregé.nts of Dy on CM containing 0,3% PFA,
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Yang Yanlin et al,:Studies on the protoplastic fusion in Cephalosporium

gcremonium
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