Research paper RN

22 December 2022, 41(12): 1971-1979 Mycosystema ISSN1672-6472 CN11-5180/Q Doi: 10.13346/j.mycosystema.220100

RZ p-BEREEERERNESIEE 7

Bt Fl, MEA, TR, ZET, T ZW

AR I AR A 2B INARE R R E W G20, INAR 2% 271018

B E: RZRKEZLOARAARA, BARE. AW BEHR. RZBET =ML, X
ZHEZEFHRSY, FLRAPNRER RN EEZHEFZ—. B-F 4 F 84 (B-glucosidase, BG)Z
KRS WA IR T ) XARTR IR B, #89%R 5 RAKBM =W EDE K. KFRBILE R AT
poxt, EBRIFT R Z B-F HAEFEELE (GIBG), i RNAI H AT R 2 B-F 4B F BT 48
S, FI o ERET GIBG A A& DNA LKA 2759bp, & TANIETHR6ANANET, %hh
793 NRAE, HBAMNEAOFIN T AR B-HEHF KM 2 MRTEMIKR., RZ B-FHBEFHLAR
RN T P RERESEILTFAA ARG ZREETFHERT 38%, THARZRAMERIER
¥ 69 X 4EBe I B (hmgs. hmgr. fps. sqs Fo osc) I RA TR F T, KBEREANRZ B-F S
BaER ZMAMSRIELTEAETZNA, FTHRZRAERBEERBLPEIHRET 5,
X RZ; RER; B-F HEFEE; KAKHS

[BIRAS) A, heate, 22ML, 245, 20, H, 2022, R2 B -HA T me s K 0 v ke SShRE . BYsriR,

41(12): 1971-1979

Zhou RY, Lin JL, Li YF, Qin JW, Li Z, Meng L, 2022. Cloning and functional analysis of a B-glucosidase gene in Ganoderma
lingzhi. Mycosystema, 41(12): 1971-1979

Cloning and functional analysis of a B-glucosidase gene in
Ganoderma lingzhi

ZHOU Ruyue, LIN Jialong, LI Yefan, QIN Jiawen, LI Zhuang, MENG Li

Key Laboratory of Agricultural Microbiology of Shandong Province, College of Plant Protection, Shandong
Agricultural University, Tai’an 271018, Shandong, China
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important indicator for evaluating the quality of G. lingzhi. B-Glucosidase (BG) is a key
rate-limiting enzyme involved in the regulation of secondary metabolites in G. lingzhi. In this
study, the B-glucosidase gene (G/BG) of G. lingzhi was obtained by homologous sequence
alignment and annotation, and the function of G/BG was analyzed by RNAI technology. Sequence
analysis revealed that the full-length DNA of G/BG was 2 759 bp containing seven exons and six
introns, encoding 793 amino acids. The protein sequence of GIBG contained two conserved
domains of p-glycoside hydrolase. The ganoderic acid content in the GIBG-silencing
transformants were reduced by an average of 38% compared to that in the wild-type strain, and
the key enzyme genes (hmgs, hmgr, fps, sqs, osc) in the ganoderic acid biosynthesis pathway were
also significantly decreased. These results indicated that G/BG played an important role in the
secondary metabolism of G. lingzhi. This study provides a reference for further investigating the

secondary metabolism and its regulatory mechanism in G. lingzhi.
Keywords: Ganoderma lingzhi; ganoderic acid; B-glucosidase; secondary metabolism
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Fig. 1
structure (E, exon; I, intron); B: Conserved domain.
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The gene structure and conserved domain of B-glucosidase in Ganoderma lingzhi. A: The gene
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Fig. 2 Phylogenetic tree analysis of B-glucosidase from different fungi and protein structure alignment.
Sequence alignment and neighbor-joining tree construction of fungal BG proteins using MEGA.5.0 (1 000

repeats).

P LT RNA, JFER cDNA, il 7¢
JtE i PCR X B AR I TSGR A T 2
it 3 TR S R, TR —2 R
2 BT I R D RE 3T
24 RZ B-HEBEEMNRZEBEDNE K
E’J?/ﬂl‘]
O3 DK B A T MR (W) . 8 A28 ok 2k i

g X e ” HFR(CK)FI RNAi JLERF PR (BGi-45 .

BGi-87 Fll BGi-88)#%F T CYM [ElAREF 5 I,

26 CHHIRIGS, PR AMRZ B-Hi% b T i
GIBG HIUTER TR PR 5 A R 0T B R PR TE TR 7 T
ST 22 A B 5 T W] 8 22 (K] 4A). A
SEEGH DG E i PCR AR SE— 2460 T WT
SUTERE Y GIBG H:HTER K Bk
THoL, W RIUIBR R BGi-45. BGi-87 #il
BGi-88 MUTERACE /3R 87%. 94%F1 92%,

EMFR 1975



BB & /RZp-aFESHEERNRESIHEES T Research paper

A B
bp

gpdA promoter

Amp

pAN7-dual-BGi
2 000

P 8997 bp

750
500 35S promoter

250
100 URA3i

HPH

Glgpd promoter

Spel Kpnl

3 REFDHEED GIBGTRERNME  A:RNAI A ETHI PCR HERH K45 R, M: DL2000
marker, 1-4 SIKIEY AN EOR. PCR 1425 B: GIBG TIERER KM HR B K
Fig. 3 Construction of G/BG-silencing strain. A: Gel electrophoresis of PCR products. M: DL2000 marker;

1-4: PCR amplification results of the RNAi plasmid; B: Schematic diagram of the construction of
GIBG-silencing vector.
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Fig. 4 Effects of GI/BG-silencing strains on mycelial growth and ganoderic acid content of Ganoderma
lingzhi. A: The morphology of different strains cultured on CYM plates for 7 d; B: The relative transcript levels
of GIBG; C: The content of ganoderic acid. WT, wild type; CK, the vector where pAN7-dual is used as an
empty vector control; BGi-45, 87 and 88 are G/BG-silencing strains. The same below.
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Fig. 5 Effects of GIBG-silencing strains on the
gene encoding key enzymes during ganoderic acid
biosynthesis gene. Amgs: 3-hydroxy-3-methylglutaryl-
CoA  synthase  gene;  Amgr:  3-hydroxy-3-
methylglutaryl coenzyme-A reductase gene; fps:
Farnesyl pyrophosphate synthase gene; sqs: Squalene
synthase gene; osc: Oxidosqualene cyclase gene.
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T 5L [ (Oe GL UYL BRI 23 Tl YR AONE P4 )
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(biosynthesis of various plant secondary metabolites)
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M- L TR A o AR AR
Bz A e o BE T, ASBFSEHEN R 2 Bk Ak
PR AZ B T 2R LR R KRR )
A=) R E R, PRI R AR A AR )
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2 Y AR RN R 2R AR )6 IR E
WEAER, MR ZHBHE SRR | ik R 28K
PRI AL T AR
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