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1.3 lelcrpl
W1 DNA cDNA
GPD lelcrpl antisense
Kpnl  EcoR I

PCAMBIA1300-g
double-joint!*®

lelcrpl pCAMBIA1300-g-lelcrpl
14

pCAMBIA1300-g-lelcrpl

AGL1 1d 1 mL
LB (50 pg/mL Rif*, 50 pg/mL Kan®)
200 r/min 28 °C 1d 1mL
100 mL MM (50 pg/mL Kan®)
200 r/min 28 °C 2d 5000 r/min
10 min IM
IM ODgo=0.4 (AS)
200 umol/L 200 r/min 28 °C
9 h  ODgo=0.6
w1 M 20 min
200 umol/L AS  Co-IM 25°C
3d 3
400 pg/mL 20 min
3.5 pg/mL 400 pg/mL
MYG 25°C
3.5 pg/mL MYG
[l DNA
antisense PCR
lelcrpl PCR

gpd-ys-F 5- TTGCCTCTAATCCCTT
GCTA-3 lelcrpl-anti-R 5-CGAGGCT
CCGCTCACTGTTT-3 PCR
lelerpl-RT-F  lelcrpl-RT-R (1)
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Table 1. List of Real-time fluorescence quantitative

PCR primers

Primer name Primer sequence (5—>3)
ldcrpl-RT-F CAAGGACGGGAAGGCGAGAA
ldcrpl-RT-R GAGGAGCGACGACGAACGAC

LEO1Gene04541-RT-F  CTGCCCCCACCGTTGCATCAGCCCT
LEO1Gene04541-RT-R TCAAAGTAGACGACTGATTACCCAC
LEO1Gene08136-RT-F TTCCGTGTTACGTTCTTGATGG
LEO1Gene08136-RT-R CACTATTGGGCTGTGAGGATGG
LEO1Gene12864-RT-F GGCTTGAACGGTGCCCTTTATT
LEO1Genel12864-RT-R TGGACATTGGGAGTCGCAGTAG
LEO1Gene04089-RT-F TGGTCCTCGTTCTCAGTATTTGG
LEO1Gene04089-RT-R  GCTGGAGGTAGTAGTGCCCGTA
LEO1Gene04829-RT-F TCTGGGACGATTACGCTGTGAA
LEO1Gene04829-RT-R CGTGGATGTGGCAGAGGAAGTA
LEO1Gene07961-RT-F TTTCCGCCATTCGTCGGTTGTA
LEO1Gene07961-RT-R GTGGTTCCGTCAGTCGGGTAGG
LEO1Genel0050-RT-F  AAGGTGATCCCAACTACGACGAG
LEO1Genel0050-RT-R TACCCAAACGATAGAATCAATCAAGG
LEO1Genel0512-RT-F CTTCAGGCTCCGTCTCCTTTAT
LEO1Genel0512-RT-R ATCCCAGATGCTCATTTCTTTCAG
LEO1Genel0634-RT-F CTGCCGTCGTATGGAGTGGTT
LEO1Genel0634-RT-R TGTGCGGAATAATCGGTTGTG
LEO1Gene07574-RT-F TGATTTGGTTCTCGCTGTTGC
LEO1Gene07574-RT-R CGTCCTGAGGGATTCCATTCG
LEO1Genel0266-RT-F TCAACTCCAAGCGGACAATACC
LEO1Genel0266-RT-R  CAGAATAAGCACCTGGGAAAGC
LEO1Gene09248-RT-F  TCCCATTCAGGATGCCACAG
LEO1Gene09248-RT-R TTGATTCCAGTACGCGGTGA
LEO1Genel1039-RT-F  TCTCACTGGCTCCGCTTCAACCT
LEO1Genel1039-RT-R  CAGCCGCTTCCGCCTCTTTCATA
LEO1Gene12502-RT-F TACTTATGTTGCGGACCCTTCTT
LEO1Genel12502-RT-R AGCCTTGTTCCAAACCGAGTGA
LEO1Genel3053-RT-F  ACCGAGTTCATCGCACAGCAAG
LEO1Genel3053-RT-R GTTAGGTTCGTTATCAAAGGCAAA
LEO1Gene03223-RT-F  CTCGCACAAGGCAACTCACA
LEO1Gene03223-RT-R ATCTCCAGGTTCCATCGTCA
LEO1Gene07975-RT-F GATTCATTCAGTATTTCGCCTTGC
LEO1Gene07975-RT-R TCCCGAGTATGCTGGTTTCTTT
LEO1Gene07762-RT-F CTGGAGCCAACAACTATTACGC
LEO1Gene07762-RT-R TCGGGAACAGCTACACTATCACTT
LEO1Gene00726-RT-F  CGCAATGAGCAATGGAAGAAGAC
LEO1Gene00726-RT-R  CAGCGAATGAACAATGGACATACAA
LEO1Gene05156-RT-F  GCACAATTACACCGACACGC
LEO1Gene05156-RT-R AAGTATCCGAGCCGAACGAG
LEO01Gene09060-RT-F CTGGACGACCGAATGCTACTGC
LEO1Gene09060-RT-R CTGCGAGTCGAAAGTGAAGGGA
LEO1Gene08997-RT-F CAGCGTGTTCTGATGTCTTGATG
LEO1Gene08997-RT-R  AGGAAATGACGAGGAAGCGAAT
LEO1Gene04737-RT-F  ATCCGACCAGGAACTTGAACCA
LEO1Gene04737-RT-R  GCAGTAACCACGAGATTGAGGG
LEO01Gene04660-RT-F  AACACTGAGAATCCCATAAAGCG
LE01Gene04660-RT-R  GCCATCACAGTAGCGAGACCAG
LEO1Gene04648-RT-F  GCATCCCTTCCACCTCCAT
LEO1Gene04648-RT-R CGGGCACAACTCAGTCCAG
LEO1Gene02092-RT-F  GAGGAACTCACGAGGAAACACC
LEO01Gene02092-RT-R  TGATTATTGGCTACGATGAACAC
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Figure 1.

Functional motif of LELCRPL1.
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Figure 2. Amplification (A) and digestion (B) of
pCAMBIA1300-g-lelcrpl cloning. A: M: DL2000
marker; lane 1. amplification of pCAMBIA1300-g-
lelcrpl cloning. B: M: 1 kb DNA ladder; lane 1:
pCAMBIA1300-g-lelcrpl cloning digested by Xho I .
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Figure 3. PCR identification (A) and fluorescence
quantitative PCR identification (B) of lelcrpl silencing
transformants. A: M: DL2000 marker; lane 1-10:
Transformants lelcrpl-RNAI-11, lelcrpl-RNAI-12,
lelcrpl-RNAI-13, lelcrpl-RNAI-14, lelcrpl-RNAI-15,
lelcrpl-RNAI-16, lelcrpl-RNAI-17, lelcrpl-RNAI-18,
lelcrpl-RNAI-19, lelcrpl-RNAI-20. B: Target strains:
lelcrpl-RNAI-11-20; CK: W1.
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lelcrpl-RT-R PCR 24
lelcrpl w1l
( 3B) 4 lelcrpl- 4 lelerpl
RNAIi-11 lelcrpl-RNAi-12  lelcrpl-RNAI-13 2 lelerpl-RNAI-11  lelerpl-
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RNAI ( 2
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Table2. Expression level of ligocellulose degradation related enzymesin lelcrpl silencing transformants
Relative quantification

GeneID Gene family Protein name - -
W1(CK) lelerpl-RNAI-11 lelcrpl-RNAI-13
Cellulase
LEO1Gene04541 GH12 Endo-p-1,4-glucanase 1 —66.1302 —42.9299
LE01Gene08136 GH5 Endo-B-1,4-glucanase 1 —71.4921 —13.9492
LEO01Genel1039 GH5 Glucan 1,3-B-glucosidase 1 -1.6222 —-1.6050
LEO1Genel2502 GH5 Glucan 1,3-p-glucosidase D 1 -1.2537 -1.2874
LEO01Genel3053 GH5 Glucan 1,3-B-glucosidase D 1 —1.2400 -1.0985
LEO01Genel2864 GH7 Cellobiohydrolase | 1 -3.3638 —12.4348
L E01Gene04089 GH7 Cellobiohydrolase | 1 —8.4766 —6.3056
LE01Gene04829 GH7 Cellobiohydrolase | 1 —62.1094 —38.2943
LEO01Gene07961 GH7 Cellobiohydrolase | 1 —-38.0010 —20.4303
LEO01Genel0050 GH6 Cellobiohydrolase 11 1 —33.7429 —25.1632
LEO01Genel0512 GH3 B-glucosidase 1 -1.8679 —6.1688
LEO01Genel0634 GH3 B-glucosidase 1 -34.7739 -32.6943
LEO1Gene07574 GH3 B-glucosidase 1 —-1.0480 —2.0516
LEO01Genel0266 AA9 Lytic polysasccharide monooxygenase 1 —98.0890 —39.8429
LEO01Gene09248 AA9 Lytic polysasccharide monooxygenase 1 —29.5640 —45.0966
Hemicellulase
LE01Gene03223 GH10 Endo-1,4-B-xylanase 1 —21.1862 -17.7635
LEO1Gene07975 GH10 Endo-1,4-B-xylanase 1 -1.1700 —1.9892
LE01GeneQ7762 GH5 Mannan endo-1,4--mannosidase 1 1.9330 -1.0001
LEO01Gene00726 GH5 Mannan endo-1,4-B-mannosidase 1 -1.2647 1.1469
LEO01Gene05156 GH3 Exo-1,4-B-xylosidase 1 -1.1410 -3.2034
Lignin degrading protein
LEO01Gene09060 AA2 Manganese peroxidase 1 —24.0394 -104.0387
LE01Gene08997 AA2 Manganese peroxidase 1 —2.1837 —1.9860
LEO1Gene04737 AAl LACC 13 1 —1.2489 -1.6775
L E01Gene04660 AA1 LACC 14 1 —2.2591 —2.3978
LE01Gene04648 AA1l LACC9 1 —2.8776 —2.7648
L E01Gene02092 AA5 Glyoxal oxidase 1 -1.8333 —2.9474

*P<0.01 and relative expression fold =4 represent significant difference.
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26 ( 4 lelcrpl
9 1 W1
AA9 1 3 ‘I«T]"I}{f}
2 RNAI
13
lelcrpl lelcrpl 4
HM G-box
lelcrpl lelcrpl
29 [13] lelcrpl
3.5 ug/mL MYG
4 LELCRP1 DNA
Microsoft Excel 2010 lelcrpl
(2=0.05) HM G-box
w1
Wi( 3)
2.6 Southern
hpt557-F  hpt557-R hyg
BamH [
DNA Southern
w1
4
=3 lelarpl IAREU FREAEMRELEKEEEREEM ST
Table 3. Significant analysis of the mycelial growth rate of lelcrpl silencing transformants and the original strain
Srain rlepetltlons 0; hyphal ave;age daily g:)Wth rate/m:\ f;t/;r;gni growth rE;rr]g;/ _ ovalue
w1 46375 46875 49375 48075 = 4.8725 4.7540 +0.1835
ldlcrpl-RNAI-11 44925 44525 46350 48100 47425  4.6265 +0.1835 0.03
lelcrpl-RNAI-12 44525 46000 45750 45950  4.7525 4.5950 +0.1575 0.02
lelcrpl-RNAI-13  4.4800  4.4850  4.4800  4.1850  4.4400 4.4140 +0.2290 0.01
lelcrpl-RNAI-14 43850  4.3375 45750  4.6200  4.2150 4.4265 +0.2115 0.01

*P<0.05 represent significant difference.
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Figure 4. Southern blotting of lelcrpl silencing
transformants. M: DNA-Hind III ; lane 1-5: W1,
lelcrpl-RNAI-11, lelcrpl-RNAI-12, lelcrpl-RNAI-13,

lelcrpl-RNAI-14.
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Function analysis of HM G-box transcription factor lelcrpl in
Lentinula edodes

Yue Hu, Yingli Cai, Jingjing Yu, Yan Zhou, Junping Li, Yinbing Bian, Yuhua Gong’

Institute of Applied Mycology, College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070,
Hubei Province, China

Abstract: [Objective] The objective of this study was to analyze the function of the HMG-box transcription factor
LELCRP1 (Lentinula edodes lignocellulase genes regulation protein 1) in the expression of lignocellulase genes.
[Methods] The RNAI vector of lelcrpl was constructed by double-joint and homologous recombination, then
transformed into the mycelia of Lentinula edodes heterotypic strain W1 by Agrobacterium tumefaciens-mediated
transformation (ATMT). The copy number of the inserted fragment in the genome of strain W1 was detected by
Southern blotting. Fluorescent quantitative PCR was used to detect the expression level of lignocellulase genesin
RNAI transformants, and the mycelial growth rate was measured on MY G plates. [Results] We got four RNAI
transformants which were significantly down-regulated by 6 to 7-fold compared with the original strain W1. The
results of Southern blotting showed that the lelcrpl gene fragment had been successfully integrated into the genome
of Lentinula edodes in a single copy. Analysis of expression profiles of 26 lignocellulase genes in two RNAI
transformants revealed that 9 cellulase genes, 1 hemicellulase gene, 2 auxiliary enzymes AA9 gene and 1
manganese peroxide gene were down-regulated significantly, compared to the original strain. The mycelial growth
rate of RNAI transformants were significantly slower than the original strain. [Conclusion] The expression of
lelcrpl was silenced successfully by RNAI, resulting in down-regulation of the expression level of some cellulose
and ligninase genes. The HMG-box domain transcription factor could regulate the expression of lignocellulase
genes.

Keywords: Lentinula edodes, HM G-box transcription factor, lignocellulase genes, expression regulation, RNAI
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