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Abstract: Converting lignocellulose into fermentable sugars for the production of biofuels and
bio-based chemicals is one of the effective ways to achieve carbon neutrality. Lignocellulose-degrading
enzymes play an important role in this process. Trichoderma reesei is the most widely used strain for
the production of cellulases and hemicellulases. For a long time, T. reesei has been considered as the
asexual form of Hypocrea jecorina, which can only reproduce asexually. The strain improvement is
mainly based on traditional mutagenesis and gene manipulation. The sexual cycle of T. reesei has been
discovered over the last few years, which provides the possibility for the genetic crossbreeding of 7.
reesei. Combined with previous work in genetic breeding of 7. reesei from our laboratory, this article
comprehensively describes the sexual reproduction process, characteristics, and regulation mechanism
of T. reesei and prospects the genetic improvement strategy, providing a reference for the further

development and application of 7. reesei as a cellulase- and recombinant protein-expressing host.

Keywords: mating type; female sterility; pheromone; segmental aneuploidy; repeat-induced point
mutation
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Figure 1 3],

Mating type idiomorphs of 7. reesei
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Figure 2 The sexual reproduction process of 7. reesei. A: inoculation of agar slices from plates with
sexually compatible strains, B and C: stromata with/without droplets of liquid forming on their surface, D

and E: asci containing 16 ascospores, F: ascospores.
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Figure 3 Unequal crossing-over between scaffold
33 and scaffold M. Scaffold M and scaffold 33 in
MAT1-2 strain, and scaffold X and scaffold F in
MAT1-1 strain®¥. Unequal crossing-over driven by
meiosis lead to exchange between N segment and S
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Figure 4 Sexual crossing of T. reesei generates segmental aneuploidy filial generation.
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Figure 5 Effects of nutrition and light signals on sexual development in T. reesei”"). Arrows indicate

positive influence while plungers indicate a negative effect. Dashed lines show hypotheses deduced from
results in other fungi. Asterisks indicate an effect on light responsiveness of transcriptional levels.
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(R 1 A B A B T s e

5 BLRI1 fl BLR2 # Lk, ENV1 XA M4 58
FISE I BE S B 25 . ENV1 S5R1RS k1 55 it
MZ R VVD BRI, #oh PAS/LOV %5t
WEEA , TERRE KRR, VVD REREBHIET G LY
I HAEHURE Pk 25 REAS X 4 HOGA A 6, 22
[CARZE H, ENVI f2fg#ifil BLR1/BLR2 93
AT S g A2 (B 5o envi FE BRI AR
envIA TEAR E VG BT K R] ik i 3 3L A
T envl JENCIRE A B ORIER T, HAF7E L
] 7 BLRI1 Al BLR2 42 Ay JE K F5M4, ENVI
AT LU S PR E A cAMP iR A2 ——il i
S G-o LR SEACEIIVEFIZ I cAMP 7K
BTl 3538 1 X cAMP @R R B (PDE) A1 il
YEFRINH G-o UL A5 (1B 5)B1,

BLR1, BLR2 il ENV1 3 PMEOLIA#SS 5
FRRRGEMINY, WG BRI R
hppl 1 ppgl VL BT B3R ZARSEN hpri T hpr2
(e SEACER Y BR TR 5 B R R 4040, BLR1 .
BLR2 Fl ENV1 it ¥ 5 BB BE K] mael-2-1,
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FIASBEREA T A 1 25 B A4 A ] 3 R 3 T PR 20 9l
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N, Ry 200 AEEFRBE AT LA,
287 EENEE K BIR, B3 BRI
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1z 55 VRIS B WA REVEA T A PR AR SRR 26 18 T 4%
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FIE F7 IR A P LR B A 200
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FIRT, HET oM S W RAR % T F 5
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11 Z2 B DA BRI, 5 3 3 A7 B ] — ol
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M M Z B AT 28 58 T B Jex A 7 g%
o, i MEPERTE . R, &l 2R
S ) g ) T R AL AR A T BE TR L (LR 5 o A ik
K, BRI 2 1A o T Bl R &2 e 4
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(TR T ILE W A o BX 28 = Dk AR5 58

2] BT AR R B AR A A8 AFAE Tl B AR Y
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A AT AT AL R BERRE 1 7 TR
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R B D RE % PRt T AT Re k. s s
AT 578 BUTR AR b i A T BT R
HERAS, TERAATEAE A THER T,
LB WA 2 B TR 5 R Y 2 AR R A G R AR
PRIXE Y o T A 2 5 R Ry R FH AR 00 2 o3 A
£ (bulk segregation analysis, BSA)%E 5 RAS
TR G FE R B8 TR, AN, 1ERE
Ar R . LT AE R R F B A AR, R
T HEL PR 25 HhAE A H A She 58 %) A Jo 21 4 3= 1% i
il B DR A T AR S, AR GE B E T B mT LA |
ARSI RE DR A A BIR o 2 R A T AR B 2 A4
AN FTE N [F) 41 4 25 Wl S N Y TR R R A T 2 40 2
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