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Abstract: [Background] Filamentous fungi are a key group of host fungi in industrial
fermentation. How to carry out high-throughput cultivation and screen out the efficient strains is
an important direction of the research on industrial filamentous fungi. [Objective] To establish
a high-throughput cultivation technology of filamentous fungi and evaluate its efficiency.
[Methods] After studying the seed production, inoculation, cultivation, and detection of
filamentous fungi, we established a microplate-based high-throughput cultivation technology
and evaluated its performance with Myceliophthora thermophila. [Results] Compared with the
traditional methods using either plate or shake flask for seed production, the microplate-based
method increased the seed production by 24 folds, the spore production per unit area by 350%,
and the transfer efficiency of liquid culture by 10-40 folds. Furthermore, a 96-well
microplate-based high-throughput technique was developed for ethanol content determination.
[Conclusion] The developed high-throughput technology increased the cultivation and detection
efficiency of filamentous fungi by 1-2 orders of magnitude. This study lays a foundation for
rapid screening of the target strains from a large number of variants with different traits and
provides a reference for the research on filamentous fungi.
Keywords: filamentous fungi; high-throughput cultivation; microplate-based seed production;

Myceliophthora thermophila; ethanol
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Figure 1 Spore growth state of different seed production methods.
0.3 - =9 Conidia concentration 110.0

mm Conidia total number
| sokok

e 17.5

e
o

15.0

e
—

12.5

Conidia total number (x107)

e
o

0.0

Conidia concentration (OD,,,/cm?)

Petri dish Test tube Microplate

E2 AEHMAXM=ETFEENITLE
Figure 2 Sporulation capacity of different seed
production methods. ***: P<0.001, n=3.

MHZEARK, HRAE K AL B ™ 1 AR I /N T
ILREFE o He S RS 3% 1) B 067 187 AR ™ 67 R
TN IR R TR0 33%, 1 24 fLik 5535 07
2BV K % 1 R 46 BE AR A T Ly 4R
1 350%, IR AR 24 £,

FIFA 24 FLARET IR0 AR IR & T 5
LA =T RE 1, i HLAA R T A
W, 7E AR e A AR R ARG T R A A T B
AR, WD T REM A T AR
22 BOHBETFRIEE

Zord B AR, FES TR R
W 2 B T BT AT B WO B, DA AR R
e 5 SR 1 2 — 1k R mT A P o O TR R b R
AT, 2R 3 A Ry 2t
[ A 55 55 5 A0 - R A T AR B, DA A I AT (s P

TR ) BRAT B A AT 1 2

1% G5 1) WK 0k W) M 7 B 4 R B 4 T LR B
FRILA A7 F F B 22 3 S BC. e 3A fr
TN, B R R e B T AR 90 T R BR AR T
HhEA R 2R Y, &5 ok F G
BEACIE UE PR L AR B BT, AN AN AP BR A Dy I
B, i H R R BE YRR — P IL, PR
RAK . X E AL B8 i 85 55 LR e & A =K, I
JE 41 35 Be X 22 A~ 25 4 W] B R AT A, 3 T
il B A B R . AR e BR P 5
PR 24 FLARIEAT LT A0 B, WKl 3B f
N, BB A R AR R A B LT
AW, TUHEERTT -2 KE, &
TR B AT IR R

75 [ RE X 224 25 4 N (98 IRl B 2R A 7
e, AR 0 O e 24 FLAGHE T
TAbH, WA K PUIT AR FH H A,
¢ B R 75 (R A% (8 45 /1N 5B 43 76 7 DL 1L
B, PR, WK 4 s, TR0
T 25 S e B Wk i A =R IR T B 35 Jr =X 7
T3 B0 107 4>/mL F1 10°-10"4~/mL, i
FAL By AL FARR 10°-10° A~/mL, 25
PR Tz —Af. A, RAEHE
1A T8 R RO R E R 7 R 81%,
HF R 75 2ok AR P A . (HR R iR i P

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



PR AL Il R R TR BOR SR

4185

07 KALRERAFILF B A B 91, i
13 R AN T 0 S R G G0 Mgt B AR Ty
KR K

P, I i e 4R 7 1 5 =20 5~ 2R A7
BRI R S TS A AT uE P PR, RE
% BRI 345 B9 70 5 HA BRAR A B R R0, M
B LA W R A s AR R LB R T AR T
PR

B3 TRESHATFHEAINMYRMEE A
WRUEEIMR. B: R ENRY.
Figure 3 Monodisperse spores prepared by

different methods. A: Scraping and blowing. B:
Vortex oscillation.

1Spore germination rate
~100 B3 =1Spore yield 11.0x107
ShaiEa =
£ ol 15.0x10° 5
E s =
g —E E,
= 50| *okok >~
: 11.0x10° &
50 2,
) n
g
3 15.0x10?
0 0.0
Scraping Ultrasonic Shock
plate treatment treatment

B4 FRLBARHAFERERBLE
Figure 4 Spore yield and germination rate by
different treatments. **: P<0.01, ***: P<0.001, n=3.

23 SEERAEFEAEIL
H A7 52 56 25 R A 220k B R AR R 5% O X
PR IR, XA R AR,
SUBEXT BN R B Bl RN EORE , HAR R
AR T PR 2R BB AR B SR AR
R TR AR IR, ARl T
MEAETE 48 FLAR . £tk 24 FLAL . %38 24 FLIR .
A PR 6 FLAREERE TR A b B Y A AR
BB R i

e s FE 6 s, il AR A Atk
BRI, R 48 fLbk. ¥ 24 FLRR
EEFRNEBRARE], AT ENFRES, JFA
ANTRIRE S AT PR A KORS ek 2z i, R
PEAEE s IR A AT BRI 24 FLARFN 6 FLARKE 77
RIS 5], FEREPLG R . KA SL
M BRSO AR FLAR R B 5%, nl g
SEF R T 24 LA 6 FLARHP A 44, KT
B IE IR G R R R P IR AR, DU E R
SRR L 2, BN T AR .

XA 24 FLAR . PR 6 FLARFN 8 BRI A
BE R AR B T = s EA T U,
KBRS 24 FLAUR B FR 4598 1 £ B i it
TR A B, 5 R AT RE AL AR i 4 il 4
TSR AR A B A A R, IR
FEDARE IR, R A A AR i 5 B 2
WA, W7 R, SR AR 6 FLAR SRR
LW R, SRS REL, B o6
B R B3R 20 mL OREARIRZERR, WRE
Ji A — 2 i ROl 2 R EOR A& Y S MR
ik, ZIRRSUARTERE SR 48 O B AN [F] 5 3R
M2, 2 ERTOL, BAR 24 fLRES IRy Rl
=, (A TR R AR I R R B S
W, TR0 R AR S e A E L, T
AR IR 6 FLARGSCR BT, AU
R BEOR , I B Ao S s 8 10 £

=
Tk
AN

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4186 A i AR

Microbiol. China

e

Bl5 TREBEFERBKBEFER A 48 fLHEENR. B: #itk 24 fLth. C: . D: il 24 fLik
Figure 5 The results of liquid culture in different culture containers. A: 48-well plum microplate. B: Baffle
24-well microplate. C: Test tube. D: Normal 24-well microplate.
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Figure 6 Culture results of baffle 6-well plate. A: Culture in baffle 6-well plate. B: Extracted culture.
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P<0.01, n=2.
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Figure 9 Standard curve of ethanol concentration
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Figure 10 Determination of ethanol production
cultured by MTP or shake flask fermentation.
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