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Protoplast Fusion of Cellulolytic Aspergillus wentii and Aspergillus nidulans

Sung, Nack-Kie* Sang-Won Lee, Young-Chul Jung, Shin-Kwon Kang and Jong-Su Rho

Department of Food Science and Technology, Gyeongsang National
University, Jinju, 660-701, Korea

Regeneration of protoplast was effective by preincubating spore suspension containing 30 « g/m! of
2-DG for 4 hours, and CBE medium containing casamine acid, bovine serum albumin, ergosterol and
myoinositol was found to be more efficient than any other regeneration medium tested in this experiment.
The regeneration frequency was about 30%. Optimal conditions for conidial protoplast fusion were ob-
tained by treatment of protoplasts with 10 mM CaCl, and 30% polyethylene glycol 4000 (pH 7.5) as fuso-
genic agent at 37°C for 10 minutes. The fusion frequency was 8.2 x 104, The higher productivity of
enzyme of fusant FWN-56 was achived: 2.3-fold for CMCase, 1.5-fold for avicelase, 1.8-fold for 2-gluco-
sidase and 2.5-fold for xylanase compared to that obtained in two parental strains. The genetic stability
of fusant after maintenance on minimal medium for more than 4 weeks was high because segregant rate
was below 1%. The conidial DNA content of fusant was 1.4-1.6 times higher than that of the parental
strains. The nucleus size of fusants were also higher than that of each parental strains.
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Tabie 1. Composition of the media used for the regener-
ation and fusion of protoplast

Compound Media (g/)
MM CM CYM CCB CSC CME CBE
(zlucose 20 20 20 20 20 20 20
Sucrose 20 20 20
Yeast extract 0.5 10 2 2 2 2
Peptone 2 2 2 2 2 2
K,HPO, 1 1 1 1 1 1 1
KH,PO, 04 04 04 04 04 04 04
MgSO,7H,0 05 05 05 05 05 05 05
Casamino acid 5 5 5
Bovine serum
albumin >0 °
Myoinositol 0.5 0.5
Ergosterol 0.1 0.1
Bacto agar 20 20 20 20 20 20 20
A 2| gH
Fadelx 5 A3 AAS Fakd (2Xx 108 protoplast/
m/) E&sla AR o5 #4Ee] stabilizing

buffer & A& EeFsE ool 10mM CaCl,7} g% 309%
PEG &8 (pH7.5) 1mlE #rpsted 37ColA 10 % b
24171 3. 0.6M NaCleo| #7he ALz 6m/ %
PEG e A%
buffer 6ml/& AH & AZTHeoeZ 5mle
stabilizing buffer ol ®&si3dct, ©l& CBE 2 MM i
2 Aol A1 soft agar 0.7% 7+ &7 §9¥ T #ix] 5ml =
FZ3h3 30T 5~6U7L vioksled 45 F2UE
Fabstednt, §3dlEE MMl YeRd BV 45
CMeol veld T34 2 vhe v WERHAT(19,
20).
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Fig. 1. Effect of PEG concentration and exposure time to
PEG on the fusion frequency.

DNA &2 &3
T2l DNA A2ke Herbert £2] =14 (2110 £35}
dowl DNA EF53L calf thymus DNA & 48314

2-of] & 5%—- %@a} 1 M HCl ] ’-‘é--?}—r EM 60“6011%%
7% &9k IMHClol #HRX[Z w5 F7, phos
phate buffer (pH6.9) =22 AH 3 7§ Giemsa -8-o4
o 2417F FAEIAct, #H=3 g4 phosphate

buffer &} &Fr5 A&3t & =jed7dzsled 7735k
(22),
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PEG 5 W XajAlzte] K F-25F 1000~ 7500 <
polyethylene glycol (PEG)e] 72 {43 A4 g3lo] o]
S5l 2 Adoiade= PEG 4000 o %331 10
mM CaCl,7F §H-% 50 mM phosphate buffer(pH’?E))
of &35 PEG 4000 & s5#2 37C, 30-% #e2jsted
0.6 M NaCle| H7F5 stabilizing buffer & A3 34
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Fig. 2. Effect of CaCl, concentration, temperature and pH
on the fusion frequency.

pH 5.0-6.5: 50 mM Citrate buffer

pH 7.0-7.5: 50 mM Phosphaate buffer

pH 8.0-9.0: 50 mM Tris-Cl buffer
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Table 2. Effect of composition of media on the regener-
ation of protoplast

Regeneration rate (%)

Media Asp. wentis L-803  Asp. nidulans L-1002
CM 8 .38 8.54
MM 1.24 1.39
CYM 8.52 8.82
CCR 14.93 16.02
CSC 18.83 20.42
CME 26.54 24 .48
CBE 32.13 34.54
PHO.0 eliellMe= vk Zrasidrt, ddda) g4

gigofe] #HA pH+ 5.8 0,1 9| ulsf
gulert Zhashe "4 2 4~ gldder, §3H4] PEG
o] TAR o] Ao rﬂr‘uﬂr 2= 3 pHe 93
B4 pHE Aold Aoz Alsdrt, =3 oz 25
HollA 1027k vkl HA 82w 37°CH T, 40C
ol 25T oldfellA= Fulwr} Aeds] ke (Fig.
2).

o] pHeollAE &

HE A He| x4

HHX[ZE 2| AR : A A Aol v])= 2 APul x| =
el ZHE 24 A3, Table 29 2] 0.05% ©]A
9] yeast extract H7h= AHAAE] T} QlAsx] &
et B, Ao AlEH Ao F83 94EL sk
casamino acid #F  bovine serumn albumin (BSA) (23)&
77t 0.5% 748 CCBolM+  Asp. wentii 1.-803 ©)
14.93%, Asp. nidulans 1.-1002 7} 16.029% 2] ) 4&<
Hof o] FAFo| Ay el Wed F4o] WA
o] =873F elate ?:}-%-"‘“}Oil A E 2 o] 32 &x]4]
Jle Aoz Azt w4 AT QP A7
< =AEZ %83 myoinositol # ergosterol (24-26)&
77t 0.05%,0.01% #H7Hk CMEol4le z{Ago] £
T 25 24% ool F71E 2ged, L-1002 B}
[-803 &) A2 Aol Arprl & Aoz yehygro}, o
= T w3 Az "g&f'di"% A Z2=ke] oA faje
=5 19 dixkel 242 3] YYAAE kA 34
712 e FrR7lE Ae® 29, Casamino
acid, BSA; myoinositol, ergosterol o] & 3t A 7} 5
CBEdA<= F IF ZF 30% o4 &S 3o
NAB-g g wixl+= CBE & AH2-3lgdc), ozl Axb:=
Stephen 5-¢| myoinositol, ergosterol % BSA & A7}
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Fig. 3. Effect of preincubation time (a) and conc. of
2-DG (b) on the regeneration of protoplast.
Protoplast formation (%) Regeneration rate (%)
O—0: Asp. wentit 1L-803 O—1: Asp. wentis 1-803
o—@: Asp. mdulans 1-1002 m—=: Asp. nidulans 1-1002

e wf 10~18% & Ay Eo] Fr1=]o
] 3l F AnpE HofFgl

TR AlZte] A& Aulok Azie] UFA
of vlxl= AAE 2ARE Aat, UFAA 4L Ay
& A7kl wet @A AelE Mol AAlEe AHA
22 Z HIPL glla, whAl 4 4|7 o) Ake] AufokS &t
woll= A2 Aol Fx] E3F 3R Bl o=
TER Aot Falof 7iqld ez ey, E3
ol 7k Asp. nidulans X 1% @3] et}
(Fig.3a).

2-Deoxy-D-glucose 2| Y& | T Z2} dHelael 2.DG
A F4EL Fot o) ale} |x3) ans) 9
SAlml, ANABEL 30 ug/mi oA Aeja] 2§ 18 ¥ 3]
42t (Fig. 3b). 2-DG & F3ro)el ame] 4z
TS Al ZHEA Avloka] Hrlebd YA
FAAL ke A4 SEEAY Al AT o)
ol S FHE 7o) 3ol Forl 8T} (28),

dokE ® 7 (27)0]

SEFe| M 9 A3

ST M A gz 37 S
AFE Ags= 2L w3y Ysle] HzuAo] 79
7b dg Aldfuloksled kAR A1z o & 2wl ol 4]
Ago] A FFRE Adslgn, o] Has QAR wl
AN A cellulase complex 9} xylanase ¥4 AF A
A% A7+ Table 33 o}, §¥F FWN-562 ®
T3l ®|3led CMCase, avicelase, g-glucosidase %
xylanase #Ale] 24zt 234, 154, 18w, 25 &
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Table 3. Comparision of various enzyme activity in wild types, mutants and fusants selected

Enzyme activity (units)

Strains
CMCase Avicelase Glucosidase Xylanase
Wild types
Asp. wentnr 2.13 1.69 0.88 4.38
Asp. midulands 1.58 0.68 1.22 5.27
Mutants
MW-289 (lys-met-) 3.06 1.83 0.86 4.82
MW-124 (pro-) 1.50 1.03 1.81 7.05
Fusants
FWN-18 3.61 1.91 1.64 5.70
FWN-b6 4.89 2.56 2.17 13.39
FWN-132 3.12 1.08 1.30 9.62
FWN-149 2.56 1.53 0.96 9.32
FWN-252 3.97 3.11 2.35 10.57

Table 4. Genetic stability of fusants selected.

No. of colomes (x106)  No. of colonies (x109)

Fusants Minimal Complete  lys lys+met pro met
medium medium Segregant
(mM) (cm) (%)
FWN-56 2.11 2.13 0.94
FWN-252 2.20 2.2b 0

Table 5. DNA content in conidia of mutants and fusants.

e i, P T, e Frr————

] DNA content

Strains
( eg/mg of conidia)

Parent strains

Mw-289 6.82

Mw-124 6.33
Fusants

FWN-56 9.26

FWN-252 10.10

Fatgiet,

TwHA oHM 8T F  cellulase complex %
xylanase AA45°] ohE wFof vl T FWN-56 7
252855 MMoA 79 7tHoz 23] oA Aful
i & CMelA 30C, 349 wjoksln o] F2JE
MM # lysine, proline, methionine, lysine+ methionine

C

Fig. 4. Photomicrographs of nuclei of auxotrophic mutants
and fusant.

A, Asp. wentin MW-289; B, Asp. midulans MN-124; C, fusant
FWN-b6

o] 7t7t e HawiAlel] &A segregation pattern -+
z2A1819 ool FWN-56-2 oF 34% 7F FWN-252 &
25% 7} segregant & A 3E= AE AT 4 YA,
oj2} Zo] segregant - HlE7t & Z& HawjAA
oA §HT-5 2EE 717ke] 152 v|w #L 2o
A Heg FHrutksiel olF prototroph & A} &4y
ol 10G7; 2ESG 3 =ARE A3 FWN-56 5
Al oF 1% 7} segregant & H Y-S ¥ FWN-252 & v
T oHAd" 44 A4S vEpGcH(Table 4).

DNA &% : ZH7te] g8 74 Hol|F % 535 +
Axzte] DNA ek Table 59 #ot, #8579 +4
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Za} DNA 38R wHolfol vlal 14vl~168] < ©
& Aoz vepledl ol o A E3 (20,
31)9F LA A,

sjol 37| : HolFe} FF, FWN-56-5 s}
Fatdn) 7] DAk 3 A7, §PFe e 7z wolFo
ujgled 2 715 Ele 4 Uik (Fig 4).,

@ ot

Asp. wentit & Asp. nidulans ©] W AH AHAAL
2-DG7F 30 pug/mi 37t ZAEHE 5 4 4]7F Huljof
& o AHIslYd iz ergosterol, myoinositol, casamino
acid, BSA 7} &% CBE =l44-8 wix]elA] &7 e]]
onf, 309% ol4t AMAAE HEPRSC, AP HA 32
10mM CaCl7F &3 pH7.58 30% PEG 4000 2. &
37ClA 1027 Mejgls = 7P g2t o, '%"55}
gy = 82% 10742 vepisie}t, 7B 8 53k
FWN-56-& CMCase, avicelase, f-glucosidase ":;-l

xylanase 5 &Alol E8|stgior Aol vl Ao
239, 154, 18w, 2.5= =z Frlelsix, =gt

MMol 45 o]a B3 3.2] segregant ®°] 1% oA
oog FAA c}mﬂ_@m otow] BAIFz] DNA &tk
< 1l4~1.6vdr), =3 A9 I AT v|sle] F
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