ot T8 2 4R 18 :38—47, 1988
chinese journal of Biotechnology

FEEERERGRS AR EERE
RAESRBIE AR AR

HEAR H2ZE Hin

CRILHP T B HTRER, FHEE

AN EB LR RENICT B R RAER E AR RS 3) 0.01—8,88%. HAERKE
FOMERS GRS, WEAETEIEREEN CM B ST, Rl RARTE RN
BETRBESERFRIETUHASEARFRSE X, REEAZRE OGRS aExm
EHZARTHEMEBRECARERIY. BB IHINETTEE T80 c4m HBF
HP7@- 1R R tb R R A BB B # T,

x®ia TEED BHARERE BETHE S4BT

R TUE R % AR BRI R & DA & (E RSB R BRI B BEHE 1, Pesti %
A, RRERR. RBELFRNE S BEEGAEHTRAESEER B 1
Fetho Lopez Nito % 19538, ¥ %37 MR A L2502 52 W BOME ¥ JuFh it B4
HEREFT A SE AR TR N & 2R TR Y ROEZ 1, Rk
UA B S BB R IR A B BRI 14 D AR B R 4 TR 2 & ISR R M4 45 BT AR T AR
BEEMR IR ASROERNEST, DERATHGE SR un.

I S R

(—> H#

A B s i MU PR ACE T 4 MR RS P ank T B, ek —ni
FlfaEmEFREBEEAEERS (F1)

(Z) ERE

BTRAEMOGET . H2FARKRE AR FEIT AR CME MM, 53
IR A RS, B R R BT &0 LINTIRR 100 sl 2 7R 38 & 1k

(Z) RERGER

EHOSHETEREREWAMIES HR R — 1 NS4, »I0.8M KCLiko.6M
NaClfgie % T RERN, 33—34CHREF 3 —5ht,

B F R RN R i A L MR, AT A AR I B e BT BT B 0 R
B CR, RN R, AR DRI A, RN, S R s s
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Table 1 genetic markers and origins of strains used in the protoplast fusion
B # & % ‘ ¥ OE & o&
Primitive patents ! Immediate parents
* W W % dF B | W % Wi MEREE | g
) i Reverse mutation
Origins E Strains ‘ Markers Strains Markers | frequency Origins
| 202 | yg Aul-22 | ye.pro <§x 1077 uy
. [ | _ S - o
At 1 _ Aulle ! w,nic <5,8x1077
i . mr e I S,
A ¥ Aul -25 E w,pro <1. 44x10 T A
Genealogy [ - . - o
Aul-28 f w,nic <4.3><10 7 !
48 ¥ | Auz-1  ythi NT {ouv
. X S R SR S —
AL Auz-7 w,hio <0,4%1075 1
204 - - _ - o — | uv
Genealogy | Auz 8 __ w,ace _ NT o |
Au2-9 w,thi < 4,82 1070 i
Aus-3 i gw,bio <5.8x1077 ' wTG
7k 55 e : Au3-g pi, lys <5.8x1077 ‘
- - . —
Genealogy I % %53 8 j gw,meth <_1__4X_1_0 uv
| Auz-14 P opiyvit <5,0%107¢ l
o S o R ‘
ZRN . DES+
6205 ¥ 74-10-11 ¥,xan L1X 1078
Cenealogy ¥ i uv

% F-x FH A0 S Eoglish signs in the paper.

#a 7 m 5 Conidium colour;

yg, Mg, w.B, ¥.H®, g K&, gw. RKE, piBia, dg . % £

%% B} nutritional requirement;

» DETRER, 2.8

pro i ¥, nic 58, thi.BigE#, bio #4: 4%, ade, g e, 1)’5;%?&&. meth, BH K, vit, ¥,

xan, ®FEEey, und, RKIE
H Eothers

UV ¥4t @, NTG TM&mmats, DES. ikt 2 Wi, NT.48,

(W) REBRERBE
IEAFRHRE 5

(B Bz

% fPeberdy TN 1T 1k,
(FRX) EnikE

R AR AT, AT EIERS0I.
(£) FHABELE
BEAFEHTE .
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BN A, BREN RS RBTEAB, . MRS RRE kL
RS ERRMRAEET, EEHURTNEERAN THEEBRXMERL00,0,

L OF 5 H B

(~) RERGHESESHE-_EEHAE

RERFARERGE (0,01—8.88%) SRar-WaElEiid Hamu T
FA (0,04—90% I L) BBEBA, BRBRSARENLRARMMTILR

SEIMREG_ERETARR, BER. RTHAEMN (WWEATHASHN
HE5E, MREEERBITHIGE) Sl CIEBRAGHENILREE, FHUHE
LHMEARAEE, EEAEEFESEEFREBRSEHALERE SRRV TS, &
AR ERAMGRARM S ET (LFES, £6) .

() RBAEFRRAS_BRANERE"R

AR T ABREER Aul- 15 BB B BE Aul-25 B W7, HIERSER S BIEN
HEERZ W RETHEE Aul-15/Aul-26 5 Aul-25/Aul-26 SR 2257 o X i A~ 0%
R EEETRESHGBERET (F2) .,

AT AL EE TR202 51 T4 RS R 2 A S B2 G 2%k F5O 5 Fa®
ELACGERR RS (K2) .

LREFR, BEREFERSFRHFEANSRIEEET, AMUTEFEGRARE80%,
SHESATR,F 2 BiFl Fi% N R FkAu3-3 5 Au3—6 MU= B (L, FIEHHE
F55009 Y. HEMNBEEINREGFENTERR L EERAN S, BI85 BT
TR EFRS5.

() RFErs _F¢W§S§Fl

A% D48 R HEL GRS (RAuS- 1N B H K™ 2 H 598 1 fk 202 09— 2P a0 Al
ET—¥. AW I EkK204F Er HiA202890%, 20409 AR S L Au2-9, Aul-TH]
Au2-8HI B4y BICN20208982,1 %, 20, 4% 2% KIT, {EAFE XM ERNMT, &
Bl 520200 R FAT S X Aul-225 S A3 B0 PUFR R & RN S I LHE £, #RY
HEmE A2 —FRERT—F (F3) .

ZIE W R ARSSAUB AL RT 1Y Aus-95 Aus-1d I B2 B2, FEERSEEN
GHfE R EEAESFM I AE 202 FIRBETBRK LS ZREENHERER, HERW
FREHBELRMET2026 (K3, 55 IEZRERIER Aul-3, Au3-650 Au3-9433l5
FIiE T BER Aul-26 e @R G AR BEESMBETET R T HAHRE1T4
BI— 3 RV IO 20500 BhFERIS 1R T4-10- 11 B E =B 32,3, 73 T 5o Aul-
2577 8 N116,2, PEMGE —EHAul-25/74-10- 11 = 8T M A70.7.

Aiﬁé,?mmmAmﬁ&Mﬁﬁmﬁ%$,&}% RA R BA L
P Rl SRR, TR T 4 1 T B Bl g ) # &

(M) EMACBRERBHESERYEN

WA TR, I HEERAu-225 Au3- 989 EUE BRiknY

3 / e
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Table 2 Penicillin productivity of heterodiploids from protoplast fusion
between the same genealogy strains
£ " ” ’ MERERER | THENRR et .
: ) Number of colonies.or ‘Average relative | Range of titer
Genealogy Strains shake flasks ‘titer !
B O% | B m ‘ ‘
. Colonies ‘Shake flasks ’
RETEHE | Aul-15/Aual-26 T ' 107.0 81.0—145.5
- P . i — ,
Heterodiploids ' Aul-25/Aul-24 ; 16 97,1 37.7—135,6
[, . . _ - |
Vo A A 174 Y O 100.0 §9.1—140,2
I | Primitive parent |
! —
| amms Aul-15 |,ﬁ 15 J/’ a4 49,6—124,4
Immediate Aul-25 44 { 116,2 70,8—145,2
| parents Aul-26 13 L 104,9 89.2—124.1
& T F5@ T | 1185 75.1—149.6
Heterodiploids Fs33& { 47 111.2 55.3—151,2
1 RaGFEE 202 23 100.0 66.6—115,0
Primitive parents 174 | 23 90.4 44,1—116.6
HiEEE Aul-22 7 83.3 77.8—03.3
Immediate ~ UL - = T T
parents | Aul-28 11 100,0 81,7—115.2
| maf Auz-3/Au3-6 | 19 = I <o
Heterodiploid ‘ {
i e | _— -0 ———— : - . I
I Rt R A 55 14 [ 100,90 83.5—124.5
Primitiveparent
HEHE Au3-3 16 b <78
immediate o ) | T ‘
parents Au3-6 ‘ 15 =8.3

CM EMAAERK AR BA 3 min, HAERMELS. 7%, W a8 B AT, HI5
min, FARERI%, BEEE IR,
ZF AT NREAREE CM L E SR NS EYS. ERTENES i,

AREFRREE LIRS HEAE, N2 MMBHAR A& MBIl e ~ ik
A%, BR LREFEMUEE Smin 5 HAORAERIKE CM LEAR 40 MR
L RIEP R T I T B TR R G 0G  TE  XPh A D B T AR SRR AT T,

2R, A Bl AT 160 ° 24(Aul-22/Au3-9)TF I 3 4> B I, MIE323 N B ok
Re—AFAR,; HANFEHNAEE, HHUT DHWREES BMNE, BHIT W
9%, WMITHREE GE6) o FRERIERIEN, P FARWN S paIb D X —
MoETHhmI (R6), WTIELTFI6Q S2di%a ZHRAR, R—SBLT5H
S A BN 2T I A M WE T (“KR”) 87, VEH VRAmR R 5 OB ik R
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Table 3 Penicillin productivity of heterodiploids from protfoplast
fusion between different genealogies strains

5] # Number of colonies A Ry Bl WA
J or shake__{lasks Average
Strains { F—_— 5 relative Range of
colonies | shak titre titre
o . B . flasks B o ) .
Bz 202 57 100.0 68.3—155.3
£ ] Primitive parent o B o I )
!
Genealogy ] HE#Y Aul-22 : 7 83.3 77,8—393.3
Immediate parent |
RiEE 48 3 3 ! 50,0 | 48,7—50,7
Primitive parents 204 5 | 80.0 83.9—97.1
. —. TRE —— i Wi N ® N
LS Auzt | TR g _ 54,9 63.5—67,4
Genealogy [ H&EXE | from - - ST
Immediate parents Au2-7 ! XﬁT‘, __3_ 29.4 25.6—34 .8
Auz-8 # 204 J 3 . <1.3
. A\ . _ —_—
Auz-p | from ‘ 3 |  82.1 76.0--85.7
Rig#4d I 55 22 t GB.1 39,2—92.6
#i I Primitive parent |
IR T O - —
. Aug- | L i (121,15
Gegealogy I HiEN B S N O Jo | ®*+Eexcept one21, by
Immediate parents Aus-14 3 56,9 | 43,0—63.0
Aul-22/Au2-1! 32 60.65 46,1—75.4
Aul-22/Au2-7 15 46,3 37.0—58.4
F N i Aul-22/Auz-8 11 58.4 30,4—81.7
Aul-22/Auz-9 19 | 64,4 34.7—99.9
Heterodiploids —— | NI R
Aul-22/Au3-9 146 43.9 25,2—T71,7
Aul-22/Au3-14 10 27.4 16,4—35.5
Aul-22/Auz-9%| 15 41.8 25.2—69.6
'Aul-22/Aud-o%% 30 | 16.9 12.0--23.1

A OSBRMKLMAEERERSE, Y AMMES K, v WCME S
After fusion of protoplasts treated by UV ,* was derived from MM ,**from CM,

WiE, WA REEERATERMMERRATEREITEAEN SRS 2%, HEaRHE
RIE W RA R MA B,
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Table 4 Efect of treatment of protoplasts of parents Aul-22
and Au3-9 on their fusion frequency

waknm ECMLR T %

: mO& %
. Regeneration frequency on CM | .
UV treatment — | Fusion {requency
% ‘ JFEX]‘{Ei Relatwe value ‘
3 min ! .74 | 1.3 ‘ 1.41%
§ min 0.177 3 1.0 R L3
$4b% nontreatment - 17,16 | 100,0 ! 1.74%

®5 OFEHFI6D_C 24(Aul-22/Au-N ERSESEIF BN
Table 5 Comparison between induced and spontaneous segregation
of hybrid F16T_C 24(Aul-22/Au3-9)

P oEE R ® & @ O MREH MEEE | MEEE
: Sum Parent form ’J&ﬁ;{kﬁ # Small Small’ Colonies
i m B I 1 olonies : :
of (iolo Acl-22 | Augz-s ke dot gr;een- 1w]:n.te with
nies Hform Fform colonies colonies sector
Treatment g ‘ N :
nE % WE ‘ PR 3~ S oA % | g % (R X |BE X
i _ . * L N e
amam || | | A
Spontaneous 325 1 100,0 & <0,3| 0 <03 63 |19.5] 0 |<0.3] 0 [<0.3]0 (0.3
segregation |
EWAHSHY | ! ;
Benomy! induced | 1051 | 100,0) 19 | 1,8 | 6 6,3 | 38 | 3.61 14 [1.2 | 5 |05 |31]2.9
i !
segregation | i

(R) #6_FUHIBTFHERETE

BT LRSS TR F5O-1(Aul-22/Aul-26) S 4 S S MR AL B RS, HHERM
BRCEARSHEAR 5 EFH RS &R BFSEFARD, ATERETEIRE,

Rt 1 51 ZEMEERE ZHE FI@ (Aul-22/Au2- D AR H RALHE 5 HELA) 235
J@L%@%ﬂ’\%¥%FgE{t*"Ettn?7%‘73202;& (£6), HATHRE - & #

W& 3) FFEWa BT, LRSS ELB S BT,

HERM I STZREHARETENEFERE MEER FI1G-32(Aul-22/Au3-9) 4
HEAMBEGHANERSETUT & SRS ERRES ZEEME, S50
i (k6D

FIPYUT—TES (*) BJAU-22/Au3- SR EIMEH SERG, PR A MMiR
W0y (a0 Bl e 5 sk, Hmd ‘Ei,{fab)J%‘éimmbﬁﬁfﬂafu\m_f*‘iﬁa"’ 'y
THATES (% ﬂ’JAuI 22/ Aud- 9 EAMEE R ER T, ITTEAER MR NCM B A S
FB ARGy, LT R AP e AT B Aud- 22/Au3 9 ke (BT HRIVE, BEH5E
FMEE, SHTERBZE, SET f”“%ﬁﬂ: Lﬂéiiﬂfﬁt%’i dE®. BRHILT #5
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Table § Segregant types developed from benomyl treated hetercdiploids between
different genealogies and their penicillin productivity

L Segregant types Colony Average ‘ )
Heterodiploids and markers nv.mberl relative titer Range or titer
L 33 ’ 81.3 20,4—118,90
Recombinant type - i
Fo@ - : : -
¥ ox B i ye.pro| 9 | | #Rtrace—ss.9
(Aul-22/Au2-1) | Parental types Jw,bm P l %étrﬁt?e |

i sum I 48 ‘ I Pimirace—118,0

5 5 = ‘l g | 19 1 } M ikttrace—a44,7

F116—32 Recombinant tvpes 'pg,mﬂhl 5 I 27.3 ‘ 5—46.3
£ ox # yg.pro ;13 ] i Btrace—55.3
| f#% Rtrace—11,5

{Aul-22/Au3-9) |  Parental types pi,me!b}’ 16 i
] - —

B2y sutn ‘ 53 _i i & Btrace—35,3
dg , 39 Jl ‘ % Btrace—46,9
e | 5 7| e | 22.5—52.8 _
F163:_C_324 ® oy A pg,me:hl 2 ] 8.3 gi -4.2—12.3
Recombinant | pg,und I ] 15.3 L
(Aul-22/Au3-9) ;
t¥pes W Jl 2 ! ; B Birace—17,7
gw,und ‘ 1 ‘ 16.6 i
w —_1- 1 ‘ 136.6 ‘ o
FE€,Pro ‘ 5 40,8 ’ 12,8~-50,8
;gw,methl 15 ‘ f % Rirace---29,0
#it  sum | 71 i ‘ 7| B Btrace—(36.6
Re®x 202 (B | 5 100,0 ’ 58.3—155.3

Primitive parent 202 (control}

MR ET, EHATRRE GERBEH, BESEFANSET (e tid
ZERFI6Q S48 BT . HPTO -1 R RS =5 8,

() BT HPIO- 1T H R

}ﬂﬁz:ﬂﬁaﬂ’m*\%%qﬂ, HP2® - 131 AR P MR R202 5 2 & {2 AF163) C.24
REZREFHALER S BENARG R 55284 BB RASSHAILE &, =71

EMRBRISETHEERERATREZN FHESEERS B TRATER T
AER B A,

ME L SE 2w R, LN FHERELGE, 4 SFHPITO -1 R 5H4 B
BORAUS R, P EER D A ERE RN E R, S BT R AR T,
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60 [ g0l
’— HPI@ -13) HF7@ -131 r.-_.
256 15¥kclones s 11¥clones
i
e 90 &0F
w
£} 204
S 2 B 20
d
© —l
'-.‘U" 1
ey
[
'E 0 1 1 1 { 1 0 I 4 1 | . —1 L
=
- 5584
2 oeal, 09784 1 3543
8 0 5% clones. 50 12#c13nes
o
> 4ot 10
<
o 30t 30F
]
a
8 20F 20
D;‘.‘,', |
el 10F 10p
é ol | I I | ¢ ; L1
b
2 o HPI@ -t of RO
w {64k clones 19#% clones
g' 40p 40+
g
30 30}
b3
20 20
10 ) 10
1] 1 L] I | p 1 1 1 [
7] | e a o w 1O R T e e
‘338%39‘:%3 E*QQ{:%E;EE@
Rt relative titre R RN relative titre
B 1 #EFHP7@- 15RHs &2+ 2 FHE B2 #3THPIO-15RKERSE
FRBENETERMN A, REBEHNEEERGFA,
Fig. 1 Penicillin titre distribution of segregant Fig,2 Penicillin titre distribution of segregant

HP7@&-1 and its primitive parents
after being treated by bleomyciz Ne,5

HP73-1 and its primitive parents
after being treaed by UV
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Table 7 Percentage of colony morphological variation and mortality induced by
mutagents treatment of segregant HP7Z-1 and the parents

W Y B 5 st ‘ FHEELA : H#®OE
Stea: UV treatmet i Bleomycin No, 5 Spootaneons
trains (30w,44cm, 3m1.r1) : } trcatment(loug/ml 60min) ! segregation
T R T T VR ———" s wanew
Morta~ ‘Sum of Varied in Morta- | Sum | Varied in ‘Co -, Percentage
lity icolomes; morpho;ogy lity of ) morpho]ogy ny of mor-
I .
! R colonie . - phologica!
\ Emﬁ' OO vy | nump-  PUO0E
; : © variation
: colony 9% - k colony a4 er .
) : ' %)
number i zumber | :
SHT . i J 1
HP73-1 99.79 | 535 | 246 | 46,0 .21 | L6 | 20 | 157 82, <12
Segregant i i | i . |
- ——— B ) A S S
b |
& ~ 90,81 | 377 201 | s | 93,77 | 1%5 5| 6.4 73 <1.4
HP7g-1311 | R D S ] T
Parents ‘ : |
95,82 352 | 142 . 40,3 er.e2 91 T COTLT 112 < 0,9
555 84 ‘ i | | ‘ ‘
o | |
& £ I W

C13.9%452%, $ok#, 8(4):261-265,1983,

{27 Pesti,M.et al, Programme and Ahstracts of the Filth Tnternationa’ Protop'ast Srmposium,
p.54,1979.

(3] Lopez Nito,M.J.et ai,Proseedings of the Sixth Interaational Fermentation Symposium,n, 57,1589,

CA) BFE%, MPETER, T 1—10,1981,

050 RPZ4, M, 8(4):287--203,1981,

(] PeEerdy J.F.et al,:Molec.Gen, Genet,,167(3):281—284,1077,

C7) BB, pRALELE - ERLE FARDE S LA 4, 48—49, 1082,

(&3 Caten,C,E. et a‘..:Ann.Rev.Phytopathol..15.293—318.19?:.
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RESEACHES ON PENICILLIN PRODUCTIVITY OF
PENICILLIUM CHRYSOGENUM PROTOPLAST

FUSION HYBRIDS AND UNFORCED SELECTION

Xiao Xinfa  Zhang Lanying Yang Yanling
tlustitute of Antibiotics,North China Pharmaceutical corporation, Shijiazhuang)

Protoplast fusion frequencies of 14 combinations of auxcotrophs from 4
Penicillium chrysogenum genealogies were 0,01—0.88%, when protoplasts
were irradiated by UV before being treated by PEG, heterodiploids were
isclated from regenerated colonies on CM_ Penicillin productivity of the hete-
rodiploids between the sam= genealogy strains is related with the fact that
whether the productivity of immedjate Tarents is markedly lover than that of
primitive parents or not,The dominancz or recessiveness of the heterodiploids
gene from different genealogy strains in penicillin productivity were not
obvious and there Wwas no additive effect betwesn the genes zs well, The
segregant HP7® -1 of heterodiploid F16(2 <24 betveen genealogy I and 1T
appeared better potentiality of breeding than the primitive parents,

key words

Penicillium chrysegenum: protoplast fusion; heterodiploids;segregents
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