MK EEBHE Modern Food Science and Technology 2023, Vol.39, No.6

i IR A6 E RYZE L IR L 2
X FHLHIRYEE L

SKEIFE ', Md, OARE, BRAR, AEBY, BRMAE, e
(LA RAXFRBFIR, T RAMESHH TAEABRARL TS, TR M 510640)
(2.0 i REAFRNE), T AT 529000)

TE: 2R FREATIHITEM T LA * L7, 8 RF AR ZGCM SATE LRI, AAELT 1 £ 7 ReGAF R
MEM G, IR R BT T 0 A BAMEB LN ESTAHGI T, SR AN, ZGCM FEkf 5 2 KP4k, £
% 6 RAARTR AT IR, BRLABIES TR AFRIRILE 69 LA m 2 TS, %5 K55 LRALTRT 6240%. 3
FEELAFARAELES 2 KTHRE LIS, 176 X EHRMAERAIN EH, BHIPR RGNS T, ¥L gRT-PCR
FER R ALEIRE F LI 14 MNMEFAKF R H 558 R ERRIRSE 2AMARK AR, 4R RPSUE CCM_04090 A A 44 &k
FE A, FE5REF LRAERZHT 30.60%, HitapE—K. SARHAREEZ T, 2L HPLC iE 0 24 B IRIRK BER F
WREELF, RNAMAEERRIN EAR TR, HELABH0dE, %$5KR5% LRMLEREEL ZFTHET 7456%. %4 RAPH
RE ARSI T ERZ R REEZSFFHKRT LA B R R R @H.

KB sARE, BMBE; R¥EL; #HFETLEFPCR

MEHS: 1673-9078(2023)06-70-78 DOI: 10.13982/j.mfst.1673-9078.2023.6.0722

Establishment of the Cordyceps militaris Degeneration Gradient and

Variations in Related Molecular Mechanisms

ZHANG Tongyu®, WU Di', MA Jiezhao®, CHEN Jiehao', FANG Yuhong?, CHEN Baixiong*, WEI Tao""
(1.College of Food Science, Research Center for Micro-Ecological Agent Engineering and Technology of Guangdong
Province, South China Agricultural University, Guangzhou 510640, China)

(2.Jiangmen Shanhaitang Cordyceps Co. Ltd., Jiangmen 529000, China)

Abstract: Repeated subculture of the Cordyceps militaris strain ZGCM was performed in the laboratory to simulate strain degeneration during
industrial cultivation. A gradually degenerated strain line was built over seven generations to explore the morphological changes and internal
molecular mechanisms of degeneration. The results showed that strain ZGCM degenerates from the second generation, with no fruiting bodies
observed by the sixth generation. The residual sugar in the culture medium is reduced over each generation, with sugar content decreasing by 62.40 %
in the fifth generation as compared to the first generation. Furthermore, the residual protein content of the medium increased after the second
generation, suggesting that the ability of C. militaris to absorb nitrogen from external sources declines continuously. The transcription levels of 14
differentially expressed genes that were linearly related to C. militaris generation were measured using qRT-PCR. However, only the CCM_04090
gene showed increased expression with each generation, increasing by 39.60 % in the fifth generation as compared to the first generation, which is
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consistent with previous reports, and no significant changes were observed for other target genes. According to the HPLC results, cordycepin

production exhibited a general decline over each generation and, after 30 days of fermentation, fifth generation cordycepin production decreased by

74.56 % as compared to the first generation. The results indicated that strain degeneration has a negative impact on not only the production of fruiting

bodies, but also on cordycepin production, both of which are core quality indicators of C. militaris products.
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Table 1 14 differentially expressed genes and their expression products

AH AR ID RNA R&& R
CCM_04549 (A AR ) 18166572 i -3 A BRI £ B
CCM_00152 18162187 4w & LB B
CCM_00249 18162284 DNA ifE %4
CCM_02812 18164839 2IR%E 6 (RhfL), 7
CCM_03369 18165395 Bk &AM
CCM_03489 18165515 ME & B 4 B R Bl
CCM_04090 18166113 o-N-ZBEEIL H 4850, 2
CCM_04231 18166254 0-1,3-H SEAE AR AEAS BR(AlG3), B
CCM_04567 18166590 DNA sk 245 2 & &
CCM_04531 18166554 ME B #ERT VeA
CCM_05237 18167256 Phosducin R#%&#
CCM_06821 18168832 30 kDa #k £ & &
CCM_07990 18170000 BERAHE G, T
CCM_08733 18170738 H AR
CCM_09220 18171223 Bix &R

72



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.6

Yin 26 Hiseqd000 Tl 2 G0x e i
WA R B Fe AHEAT B R sEse . A T
QRT-PCR X35y Z= 5731k 3 [ (Differentially Expressed
Genes, DEGs) 47 1 twill. ZMEHSLIGTVE, ANHf
FUAEMH R ELIRA R, DA sy -3- T R A
i (C Glyceraldehyde-3-Phosphate Dehydrogenase ,
GAPDH) AW SN, BRI T AT figss L2k Ar
LI 14 DN ZERFISFER (R D TENEEE A ST
Rl A B 5 AT R — M R R A TR A 7]
A o

3 2 $BE[H oRT-PCR 454
Table 2 gRT-PCR primers for target genes

Primer % # A% (5~3") BRASAE
Cm-GAPDH-1 GCCGAGGAAACAACAGAA 18
Cm-GAPDH-2 GCAGTCGTGGCAAGGAT 17

CCM_00152_F CGACAGTGTCACCACCATGAGC 22
CCM_00152_ R GGTATTGGCCGTGTTTGAAAGG 22
CCM_00249_F ACCACCTACGACACCTACAAGAAC 24

CCM_00249_R CGTGCCAGTCAGCCCAAT 18
CCM_02812_ F AGGTGGGCTGGTTGATGAGA 20
CCM_02812_ R TGGTTGGGTTGAAAGGTTGC 20
CCM_03369_F TCGGGCAGCGGAGAACTA 18

CCM_03369 _R AGAACAGCGTCCAAAGACAAAA 22
CCM_03489_F GCTCCCTCACCGAGACACCCAA 22
CCM_03489 R ACCTTGCCGCCAGTCACCAGAG 22
CCM_04090_F TACCAATGGAGCGACTGGGAGAA 23
CCM_04090_ R  GCCCTTGATGTTGCCGAAGC 20
CCM_04231_F GCCGCATCTACTACCCTGTCC 21
CCM_04231_ R CGTCACGTTATCGGTCGAGTTT 22

CCM_04567_F GCGCCCGTCAAGGAGGAAGA 20
CCM_04567_R ~ CGAAGCCGTCGCCTCTGTTG 20
CCM_04531_F AAGCCTTGCCTCGTCTGCC 19
CCM_04531_R CGTGGGTTGCTCCTGTAGTG 20
CCM_05237_F CCCCGTGTTTGTCAACCTTAC 21
CCM_05237_R TGATGTCGCCGTACTCTTGC 20

CCM_06821_F AAGAGCGACGTGAGCATCGAGTT 23
CCM_06821_R CGACAGCGGGAATGGATACAG 21

CCM_07990_F ATCGGTGCGTTTGCCACGAC 20
CCM_07990_R CCACTGGGCGGAAATGAGG 19
CCM_08733_F CCTGGCGGGGCTTCAACTC 19
CCM_08733_R CTGGACGGGCGTGTCATCG 19

CCM_09220_ F CAGCAACGCCGCAGAAAGTCA 21
CCM_09220_ R GCGGTCGTCGCTCTGTGGATT 21
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& S — 5% cDNA . RT-QPCR Sz 35 IR 2 118
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#ed 48 ] Graphpad Prism 9 225 % SPSS 24 i#t47
FARI 27 254341 (Duncan Test, P<<0.05).
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