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Transcriptome analysis of Auricularia cornea cultivated under different

cultivation substrates

Liu Ge, Chu Xiaozhen, Wang Baorui, Liu Xuan, Gong Pan

(Zhengzhou Agricultural Science and Technology Research Institute, Zhengzhou 450000, Henan, China)

Abstract: To explore the effects of different cultivation substrates on the growth, development and metabolic mechanism
of Auricularia cornea, this study used a control group (CK)with cottonseed hulls as the main substrate (84% cottonseed
hulls, 13% bran, and 3% gypsum) and a treatment group (T1)with a composite substrate of corncob, sawdust, and cotton-
seed hulls (28% corncob, 28% sawdust, 28% cottonseed hulls, 13% bran, and 3% gypsum). Fruit bodies of 4. cornea
were cultivated separately under these two conditions, and transcriptome sequencing of the fruiting bodies was performed
using the Illumina HiSeq sequencing platform. The results showed that a total of 291.87 M clean reads were obtained
from the two groups, with Q20 base quality scores above 95% in all samples. Differentially expressed genes(DEGs)analy-
sis revealed that compared with the control group, a total of 4847 DEGs were identified in the treatment group, including
141 up-regulated genes and 4706 down-regulated genes. GO functional enrichment analysis revealed that the DEGs were
mainly enriched in biological processes such as translation and peptide metabolism processes. KEGG pathway enrichment
analysis indicated that the DEGs were significantly enriched in pathways related to metabolism and protein synthesis, in-
cluding ribosome, oxidative phosphorylation, phagosome, and protein processing. Quantitative real-time PCR (qRT-PCR)
validation results were consistent with the transcriptomic data, confirming the reliability of the sequencing results. This
study provides a molecular basis for understanding the adaptive metabolic mechanism of 4. cornea to composite cultiva-
tion substrates, and also offers theoretical support for optimizing the substrate formula for 4. cornea cultivation.

Key words: Auricularia cornea; Cultivation substrate; Transcriptome sequencing; Differentially expressed gene; Metabol-
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Table 1 Primers used for real-time fluorescence quantitative PCR
CIE/EZR S NAEEEY) A 514
Primer name Forward primer Reverse primer
act F/R TGGAATGGAAGCTGCTGGTA TTGATCTTCATGCTGCTCGG
DN42021 F/R GACTGTGTTATGCGGTTGGC TTGAATACTACGCCGGGACG
DN38326 F/R AAGCCGATGACTTGGCTACC CAACACCGACGAAGAGACGA
DN3517 F/R CAAGGGAACAGCACCGTAGA ACCTCTATGGACTCGCCGAA
DN321058 F/R CATCAGCCTCTTCCCTTGGT ATTTGGCGTCGTAGAGGGTC
DN322163 F/R TGTTCACCGCATGAGTGGAT TCCCTTGTCTTCCAACGAGC
DN31066 F/R CCAGCAGTGGATGGTGTTCT TGGATGATTGCTCAAGCCGT
Prism 8.0 /. R2 EFENFHIRE
Table 2 Transcriptome sequencing data
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Fig. 1 Volcano map of different expressed genes (DEGs)
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Fig. 2 GO function enrichment analysis of DEGs
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Fig. 3 KEGG enrichment analysis of DEGs
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Fig. 4 qRT-PCR results of DEGs

3 iWikE4iR

B BEIE 77 U =2 s R AE KR B 1)
KRR, BARBAE AN A B, H A KRBT 3
BB KA B BUR SR E TR B 23 R
EH I AN PR, KRG T BAREAER
F5e 5 EARE ORJE IR 76 26 kb i 25 K 08
Z5, W T HOE N 2 o0 E SRR 2 T L .

72 S 221K KL R 4 B 2 Y, RE R T R R e 0 TR
., 5 A RERAE BLAL 7 6 3 4847 4> DEGs, Jth
ERZER 141 AR 2R 4706 A, N R 2 s
Z . AU ZHEAH PSR 3R P AR A 5 )
ugplugp3-gls2 M lacl KX ZZE T, X—IHE
A RES M Bl E IR A, UK R 5
MAHA RN, 3R R RSB E KM T, 5
FEE IR R B TR EE A LG i A ) R &

BN, 76 B —BRURRT IR, V2 GRS K AL A
TEPER R DR R IR AN R A AR U A B AL
] B RAEAE T, 2435 7 5 TR A AR B8 5 R (1 B s
I, BB 2% 3 Sh R FH 52 2 Bl P 75 1 50 S I it
PRI TE 1T, LRI AR T R A 58 AR K, 1 — Fh
RS R R IR A% 5 e SRR HEN, AR E A
F P B R HAR U AE DG 2 R R A TR R R A K
1l T 3 N AR U B v 25 BB TR I “ 2 i A KA
X7 XX ER TR L EK FERRES T
SRR K E -

snfl Y 1) EE 2 R A AR A e
AR A% O PR R, TR A M2 IR 44 T
Snfl W 5 A 42 0 AR AH DG 2k R () % s i A2 3k
AT EFRAT, P B ARBRIR AR TEARTE A,
FAEFIR A snf1 H: R FRIE T 3E R HED P AR
BRL A AR I R AR 22 5 o MR SR A B AR R
TV 225 R R 0T B — , A 26 BE AU 32 R, T 22l |
W snf1 VLR 3 2 AR I AR G I8 6 5 10 52 & AR B R Bk
TR E B A TS, snfl Rk EFE 2 R
I, 76 S B ok 455 o A b T 3k R R s L ik U BE
bl 5 N B 22 AR B AR AR 1 ] R D ek AR A 224K
WHAR, P BN R 2 L R SR . 1R
T Bz 0 B AR T R B, PoSnfl A 3@ i R 4% £ 4k — ki
i 54T e R R R IR R K SR 4T 4 =R A
AL, 75 B S 5T, Cmsnf1 R T 5 5UE A
FAAR 4, 3 5200 7= 76 200 i, 5 s R 48 4 e 45 et
s,

R Skn7 J& — M AR T HE EH,
Z 5 Z R A )ik R 60 FE A S IOE B 41 L BE AR
W B 20 B R R A AR A 2 B AR W R
CHEW R R, RZd GISkn7 4% 40 i B 5e B 1k
FR Z LW B, 1R SRR R, 41 B BE A il AH 5%
R ZE T, 4 ROS & B MR Z RS K
S I K 55 YA Skn7 FLRE VA 41 A LA
AT AR B ) R IA , IF L5 bHLH1 %% 5[5 7 P [H]
PERT, AR I G 52 S8 A LI 51 20 s K 25905 B il
K Skn7 , EETEX B FIBIE A R AL G B2 A
VM SR UM A TS IR TE R ARk
B kleh, 5 6K ¥ Skn7 ik R, YB3 Skn7 7 &
KEIE RAS A R 5 A B T R FEVE A . R — 4
57 22 T8 5 B A 2 e VR B o, 3 pHL i = B
G L R A7 46 ) REUN B R EE R B — s PR e o,
A ARITRE S R K 5 IR A AR AL
FMEIRES , Skn7 A5 1 SLE0H B8 AL BRI

.29.



X ISR 5T

hoE R

e

K

539 %:

B4, WU R B, 2 2 R AN B 2 IR A I
AR XS W P 2 SR S R AR, FLRE A
W AN R R R R 2 B R B I R A
FRACU D IO AR 3R 5 A8 2 T (BT 7E o 20 B A E
TR SFAF T 835 B, E IR R R,
KRR —EH RS 5 BAREARERAETH
4 VREys S

g5 b AW TE R B s A A, W T
ARBAE B — Ak 7 B SRR ORI DR R
TR AR EFRIBILD L E Rl . WAl
RN BARF X B A BRI & B AT AL
SRt 7 E B 1R, SO B AR B R B
JiSRBU I e e S i T e S BAR S A . JR
N R BE ZE R R R R Dh RE AT IR, S A R S
REHER, #E— P LR NEE R AT 5
JRE R PR U 4238 5 5 5 38 B R HUIE IR v RIORR 5 ¢
ARIER.

S Ak

[11 SRR, SRR, B, 55 BARH 2 I A is PR
BFFT kR[] R E Y58 97,2019,25(3):39-41.

[2] kA A AR IR T RS R R EA RS
PEAR 50 2 AR R RS R R (3] w7 ROl 4, 2017, 48
(12):2210-2217.

[3]1  ZRAE, FAEE, B H L S RFBRE IR BAH MR S
PEAN[I]. FE 77 AR 244k , 2024, 55(3) : 865-877 .

[4]  ZEMS, i, R, 55 AN RIRES S R B H S R S
s I]. b E 2 ,2021(24) : 129-135.

[5] S/, SRfidh, A, S5 R o AR B B U i 5 152
A o e (] b B A B 2020,39(9) :15-17.

[6] AEfk, 5k Ko, fLYENN, & PS4 KR B R X TAA i
G S AL Ay AT (3] W R AR, 2022, 51(12):97-109.

[7]  XUEEA WRET, kA, & B THFABRHTEARR I %R
R ARAH DG BE R[] . fr I T 2241, 2024, 31(4) : 33445 .

[8]  JHE, HR, 1M, 5. 2T AR Sl A K o BT i
g o A uE R A W m [JJOL]. o TR W E FI,
(2023-08-21) [2026-07-02]. https://link.cnki.net/urlid/46.1068.
$.20230820.1353.002.

[91  BSHT, XIEFs, T 06, S5 3 TS 4 5 (10 75 205 T A AH 9%
WAL R ik 5 40 []. TR I, 2025,38(10) : 18-28.

[10] BRRWG, i, R, & A HTF SR H R & I B 5%
N W EEAR,2024,43(10): 107-116.

[11] ZPAE, BENTHr, FANEE, &5 = FhIE B () BARHE IR
ANF SEAARYI 2 S [3] . A 4%, 2024,43(5) : 98-119.

« 30 -

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

JRE T, Sl I, A5 L BRORE UGP JE [ 50 4 R D 41 4
Lo H 5T 22 K WA R AR AR S )] Fh 5 2024, 43
(4):69-80.

Amber V W, Jill G, Mike M, et al. Transcriptome and secretome
analyses of Phanerochaete chrysosporium reveal complex pat-
terns of gene expression[J]. Applied and Environmental Micro-
biology,2009,75(12):4058-4068 .

Katoh H, Ohtani K, Yamamoto H, et al. Overexpression of a
gene encoding a catabolite repression element in alternaria citri
causes severe symptoms of black rot in citrus fruit[J]. Phytopa-
thology,2007,97(5):557-63.

Ries L N A, Beattie S R, Espeso E A, et al. Diverse regulation of
the crea carbon catabolite repressor in Aspergillus nidulans[J].
Genetics,2016,203(1):335-352.

Adnan M, Zheng W, Islam W, et al. Carbon catabolite repres-
sion in filamentous fungi[J]. International Journal of Molecular
Sciences,2017,19(1):48.

Hu Y R, Dong H Z, Chen H L, et al. PoSnfl affects cellulose
utilization through interaction with cellobiose transporter in
Pleurotus ostreatus[J]. International Journal of Biological Mac-
romolecules,2024(p1):275.

ESMFRE g CmSnf1 SR T REWE 7T [D]. Ll L
K%,2016.

Fassler J S, West A H. Fungal Skn7 stress responses and their re-
lationship to virulence[J]. Eukaryot Cell,2011,10(2):156-167.

Wang S L,Shi L,HuY Ret al.Roles of the Skn7 response regu-
lator in stress resistance, cell wall integrity and GA biosynthesis
in Ganoderma lucidum[J]. Fungal Genetics and Biology, 2018,
114:12-23.

Zhao H, Pang N, Meng X, et al. The regulatory network of Co-
prinopsis cinerea transcription factor Skn7 collaborates with
bHLHI1 during fungal-fungal interactions[J]. Microbiology Spec-
trum, 2025, 13(9):e0048425.

Yang Q Q,Yin D F,Yin Y N, et al. The response regulator Bc-
Skn7 is required for vegetative differentiation and adaptation to
oxidative and osmotic stresses in Botrytis cinerea[J]. Molecular
Plant Pathology,2015,16(3):276-87.

B WIHEE AN (R R T B AR LB 22 R AR B AT 22 R
AR, 2017,45(30) :43-45.

VR S, 55 A AURR A B 3 B S P B T e
] sk [ 602 PR TV 25 R (3] N S PR B AR A4, 2022, 28
(1):97-103.

Chen Y, Cao X L, Xie L Y, et al. Comparative transcriptomics
and metabolomics provide insight into degeneration- related
physiological mechanisms of Morchella importuna after
long- term preservation[J]. Microbial Biotechnology, 2025, 18
(2):70045.



