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hESATBEARSEHEEEF
ATH-1376 B9zh 3L L &

Y ZTEH FRA?
(RS aEeR M sie27s)!
(gl kg Sl R 430070)°

W HEWETEHASEEEK ATH1376 Lﬁﬁﬂﬁﬂﬁlflspergillus niger AMS11, Tri-
choderona reesei QM9414 W EE K HERBESTRA RS RS FE RS KFERRAR
ST A AFHIE. GRAFESANHLHLERERSGERWESRERY
ARRENEXNERY, AEARPIFAHPEAXAMANBREERNEREIHRERBS.
WEFELANFAEEEGHTATHEABRFRENEREAARRRETIFENERBREREX,
BA B AR B TR AR AR R 2 6], BB T W R E R0, BB
Rtk AR HIYE R . 0 0 9 o A S T SR £, b LA X A R B i W R 4 ] L iR
FNENLECHFELRARB K. EHENAEFZTREEDAHASE, EHXRHAF
BMREEEN, EREAREEERVER D EEEHN R ELERETRAFEMN 1,19~
2.26f%. BRHMATHBMAFARESAHAA THEAREARRE RS W _ Wik
ERl L T

HR@iE FTHER, MRS, 0%, Aspergilius niger, Trichoderma reesei

BB ( Aspergillus sp. YHIARBE ( Trichoderma sp. )R 2R A B 100~ 4H 2 i g 0y S &Y
RERE, EREFHEEBRENNSEEBE T VAR A EFEREREHE. T
AR R R A A R, ROTBEE Z B S, Ah TARAESEREERYFEREN
BAMHMEBAK, SRAENE. BEFBREEERRERGRAHEBERWE
EMHEFENAAOXER T —, AHELHBREEMe EHK G MR RATER
W, AR Tk A= BB & ff s Tk g a9 £ RRAE, SRR ANME R, Rme4
EHF R A Kirimura SYAR BB G T EEB T A. niger X T, viride FREH B HE,
REMEEETRNEFHEEBASTEESASHER ME R XS &, Tahoun £/ &
RETEOLRKBIRABRENREZEE, REBETEMNA 4 H S, B8 - Rua
Bl ERERERMN AN EEEANE T AN FENEENARE TR,
EZMSH M ERRRENTF YOG, FHMNE TREFH RS, AmERT
A miger AMSI1IX T. reesei QM9414 MBI R B A K EHA, EXFARBUF 28 T8

ATHSZVERARHSES TEHELSHYES ERHEEE(IFS). S REYARBEEES PENERS

BREFARTRENEZESRPLREMLHEE SR,
EYXT 199649 5 9 AUF.
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W RE RS T ATH-1376 ENME T REFEXB R AR MR S EA R
BB, HRRGZ S FHRAERERMELRE, (ARG IEARN, BAAEE SR
ERAE#ENRE LA RERAFREH S TERS . AXFERERFT—ME
FEALME ATH-1376 BHERLER HFERBRERNB AU ERIERAR
RSB E R RA AR

1 #RF =

1.1 E%

FHk A. niger AMSI1 ﬁiﬂ#%ﬁ&ﬁﬁ[ﬂ, ZFE T. reesei QM9414 H EEHZETF, P
ERERMED R ERREE PR, B EHREK ATH-1376 mtzmw@
HFS S EHRERBERSBEIRGRE ERUMBERRE RO,

1.2 IR %

£ Mandels EFBE HIA 0. 5% AHIBESERBR 0. 5% ABERFEH R HE
F1(250ml = A SOm) BEFHAT, %3 180r/min, 30T T, # 5% 96h.

1.3 WdfkiNE

TSN E RS Lowry EPIME ., BLEHORE N 0. SHABBBERHRGE
L% EBIES, A 1mol/L NaOH F 100TC & # Smin, I & £ 3000g %L+ 10min, T
280nm £ E LEWMAERYE, MFNEAEQ VR, REBERER. HELTENE
HEFEE OB UEESOCHTERENRE,

R AR = L ST (h ), I ma WK SR 1 /NG B 0100 7 1% ()

TR SR TR AR ERI A REREHE g =1n2/p =0.693/ .Y, BRE
AT RS L (LB A% BB FPase (§1511) 0 =dFP/dx(uw/mg), ISR EMNE
B E (me) FTREIE DN A48 REBIEHE(v)
1.4 FREWRRIEETEREXE

SRR T BRI HT. B 0.5% £ 4 B ¥y s W 3%, W2 45000/ min B O
10min, LIS % ERERE . W E I 4EHE (FPase) W B4 M 1% (CMCase) T} 8- W
BRI (BGLase) . BIE MBI MMM H KW G & 50T K ¥ 30min, BL 3, 5- 8
FAK B (DNS) B B 65, 76 540nm L0 E R, MBI AITE, & X 1 MEEA
RO (u) iy FE R R T, 2 TR B 4 B BT = A A BB /R W B 8 (pemol/min. ml)
BB R R AT R AN R FUERE L, DNS HRE .

2 BRAH

2.1 ATH-1376 S AMS11, QM9414 BB 4 Kah ¥t g

F1AMTEMHT ATH-1376 5BEMK AMSI1. QM9414 B £ £ K 1 3 1 2 1 1E,
FTLAE A AMSIL HEAR QM9414 K HEWB L, W ATH-1376 X B FRAF AMSLL
TR, X EBEA T ATH-1376 iy K BRI,
2.2 ATH-1376 5WH# AMS11,QM9414 SFHEFEFF S I &
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F1 BELESEE(p) HRMGMHEE(g) D
5.’.20‘ FERBTEN () EE
2 15 Table 1 Comparison of specific growth rate { )
"g' A generation time (g} and initial conidation time (¢}
o 10 Strains pfh7! g/h ¢e/d
‘2 5 AMS 11 0.378 1.834 >4
© QMS414 0.305 2.276 >7
s 2r ATH-1376  0.451 1.537 34
Eof _
?8: [ 1 8R4 ATH-1376 7& FPase,CM-
g0 Case,GLase KB L5 H: (LB ml KIEIK
g ,| BAEM TSI A NEEL, MEAREEN
| gy FURY . I—FRTGE 1 GRMER, B
[ MM T RGENE, B0 0 9 b A K SR
jgh C  HHEEBOREENBRE. R2WEE—HH
g TR
é 2r F: BEAS ATHB3 BEEERRSERE
s FERE 0 AR
h 50 1‘;0 1s|o z(lm Table 2  The positive correlationship between
t/h mycelia growth and enzyme activity
t/h 24 48 72 96 120
. M1 SERMAGMAR . Pr./mg 5.20 13.73  18.43 27.32 28.18
Fig.1 The course of cellulases production
FPase/u 3.78 4.91 5.05 5.61 5.73

A.CMCase, B. BGLase, C. FPase; 1. ATH-1378,

2.AMS11,3.QM9%414

2.3 Ei{s ATH-1376 HERNE
BLEEREFESTERMRESRER
E: 3

H2BREARRBRENEER
HEKSHEEERERGEINER
X, XS ABRS —RAEHEY
. BHXMFXNELRTS, BEH T+
RLRP AR SCHE R B B B,
2.4 ATH-1376 5 ¥ # AMSIHI,
QM9414 BB B 3 BT R FEh
Gl 3 obr kel

F3H W T REX AMSIIL,
QM9414 LD AREHE F R, B E

35

rate/ p

Biosynthesis

0 0.1 0.2 03 0.4 0.5 0.6

2 HEHERERSHERE RS AEEY REHK
Fig.2 The negative correlationship between the specific
growth rate of mycelia and the cellulase biosyn-

thesis rate

@ATH-1376, & AMSI1, BQM94i4
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AEEEMER(DEEEREBERES (D HEAT RN EEABSGERE
FERBE(IELTESHE)S 3 HRETHRBIRIEEE SR & X L0 HE
BROHHBER, AR, BEHM(IDYERBTIESMLRE( I RRZE, TFx
BRI ENRRIE, XRREGFRESGELKGERER, ToRmai(IH B3R
MEFRTRSHM(IDANERLBEER(] PR, BP XU ESZBEER
REAHRE(LDENLRAFENTERERRX. STGBRETHSERRETRS
BFPFHAEMHBIER TNFEMEBERFES IBEINEDRNRY. BE4AE
ATH-1376 M A& THREBEFHRFFRE, AR A FBRE N, ER R RER
P EARYRELBRETRERT RN 1.19~2261%F, FI3IFRUTLREN
ATH-1376 AN RE TRAERB (1L 2DWRTHEEMESTREH (B DEEZHEMR
SFERM LR R,
%3 FEMRNENTFEDELERETR-EHEFENE
Table 3 The amounts of reducing-sugar prodaced after hydrolysis of filter paper for different time by dif-
ferent fermentation filtrates '

Enzymic hydrolysis time/h 1 2 3 4 5 6

1 . Fermentation filtrate of single parent strain

AMSI1 i1.12 12.92 14.52 15.01 15.10 16.70
QM9414 19.66 22.59 22.58 23.39 24.10 24.36

Il . Mixture of fermentation filtrates from two parental sirains with different ratio (v:v)

AMS11 + QM9414 (1:1) 24.31 42.60 51.8 56.50 64.63 70.78
AMSI11+ QM9414 (1:2) 21.17 37.10 44.48 49.21 56.28 61.64
AMSI1 +QM9414 (2:1) 21.71 38.04 45.62 50.46 57.22 63.21

H . Filtrate from the mixed culture fermentation of two parental strains

(AMS11 & QM9414) 13.18 15.41 16.04 16.21 16.43 16.50

I . Fermentation filtrate of recombinant sirain ATH-1376

54.06 57.30 72.44 TR.51 84.70 84.82
ATH-1176
AMBX(AMSI]+QM9414) 2.26 1.35 1.42 1.39 1.31 1.19
3 i #

EHAEEEREHARYUEDN, E—EHErERERN, TEEESRERY
HeEtsRERBERMEX, BWESMIEFREZGT, AREHSRBHM B LIIR L4
KaRGe™M, AABENREAM FIEATS, EAFPHIHAMENBEESH
BEx, REEHATATH 1376 A THNENE R4 RER(E D, Fatdc 8E I
BAATERMASCHEELX(BA DNEFERRPATRALESFRATEREEL FER
FEMBEENERE(FE ). HXEEHWIERXEY MR ER, EXTHBRITE
ZFh, B SNEETEE P TN AR EOR A W A 4 R A 5 R AR A
(R, IMFEFRTURETVETRE VAN RE TR TRCSRNA,
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Hybridization Dominance of Kinetics in Recombinant ATH-1376
Obtained via Protoplasts Fusion Between Aspergillus niger and Trichoderma reesei

Ai Yuncan' Meng Fanmei' Xu Yaocai®
( Schoot of Life Sciences, Zhongshan University, Guangzhou 510275}
{ School of Life Sciences, Huarhang Agricultural University, Wuhan 430070)

Abstract The comparisons of the kinetics of mycelia growth, cellulase bicsynthesis and the degrada-
tion of filter paper to accumulate reducing-sugar by using the filtrates of culture were carried out
among the recombinant strain ATH-1376 and its two parents, Aspergilius niger AMSI1]1 and Tri-
choderma reesei QM9414. The results showed both the specific growth rate and the cellulase biosyn-
thesis rate of recombinant were extremely dominant over those of two parents. In addition, the nega-
tive correlationship between the specific growth rate and the cellulase biosynthesis rate of recombi-
nant ATH-1376 was much lower than those of its parents. In terms of the amount of reducing-sugar
accumulated from the hydrolysis of filter paper by culture-filtrates, there were great differences a-
mong three different treatments, i- e. single parental strain fermentation, mixture of fermentation fii-
trates from two parental strains and mixed culture of two parental strains. Out of which , the second
approach was the best one of accumulating reducing-sugar. Within the tested varied enzymatic times,
the reducing-sugar amounts produced by the recombinant were 1.19 up to 2.26 times as much as
those maxium amounts, which were produced parallelly by the mixture of filtrates {(1:1) from the
single fermentation of two parental strains. These results suggested that construéting the engineered
#rains with the hybndization domnance of these two typical genus of far-heredity could be the effec-
tive ways to overcome the great difficiencies of routine mixed culture, single strain fermentation and
double fed-batch fermentations.

Key words Cellulases, hybridizatioh dominance, kinetics, Aspergilius niger, Trichoderma reesei

© PERERMEDARATEKSHESD http://journals. im. ac. cn



