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Analysis of mating type gene deletion phenomenon in tissue isolates of

the cultivable yellow morel Mes-21
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HE Peixin', LIU Wei', WANG Shaobo’

(1. School of Food and Biological Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, Henan, China, 2. Institute
of Mushroom, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China; 3. Luoyang Wilderness Ecological Agricul-
ture Co., Ltd., Luoyang 471000, Henan, China; 4. School of Ethic Medicine, Yunnan Minzu University, Kunming 650201, Yunnan, China;
5. Luoyang Xiangwang Agricultural Technology Co., Ltd., Luanchuan 471500, Henan, China)

Abstract: To reveal the existence of mating type deletion in isolates of the cultivable yellow morel Mes-21 and thus
promote the understanding of the instability of its artificial cultivation, the self-designed universal primers were used to
detect the mating type genes of the Mes-21 single-spore isolates and tissue isolates through PCR amplification combined
with sequencing verification of the amplified products. Moreover, the correlation between the culture traits of the tissue
isolates and the deletion of the mating type genes was analyzed. The detection of single spore isolates suggested that
96.30% tested strains harbored one kind of mating type gene, which confirmed the heterothallic nature of Mes-21. More-
over, in 56 tissue isolates separated in 2025, only one kind of mating type gene was detected in 34 strains, accounting for
60.71% of the total isolates. In 7 tissue isolates separated in 2024, 4 out 5 sterile strains harbored one mating type gene,
while 2 strains out of 3 fertile strains harbored both mating type genes. The initial correlation analysis between the culture

characteristics of tissue isolates and the mating type gene deletion indicated an obvious irrelevance between mating type
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gene deletion and mycelial growth rate. However, the probability of mating type gene deletion may be higher in strains

with slower sclerotial formation and faster pigment production. Overall, this research indicated significant phenomenon of

mating type gene deletion in tissue isolates of Mes-21, which may constitute one of the main reasons for its artificial culti-

vation instability.
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IR PR B, TR AL B Mes-21 9P AE TN
TR TR AE G T A, K2 EHE
(fF A O LE 22 °CHE 3% 56~72 h I AT K&
R 22, WIS B 22 2040, RRAR 7T W, , BE 5 35 77 I 8] 1)
REK , TR 22 %5 FE 38 Y B R Y 1 7% . 2025 4F 4 H
10 HXF 3 AR T TR AIATHR &, 7K
M 60%~100% A 55, BT 73 5 1P 25 b
85% , It 3R 1 56 NG IR . BRI S, R
A KA VFAR 2 Gl i B 5 4400 B 3R Mes-21 [1)
PR 22 AR TR A
2.2 ARG

2024 £ 4 A 7 NHSU B E R T A EN
AN RIS S . 2025 4F 3 H 15 HfEEDE 1 )5,
LB-W-2 fl FX-W AN AR D & i 3 I, e 4%
W . LB-W-2 B kP8 5 oKl 4 1.2 4,
T EAE R 3 25  FX-W P AT 7 K L 4k 2.4
A, TR R VA RO S 1 e VA P e T 4 s (] D
HoAl 5 A B Bk (FX-2. FX-3.FX-5.LB-W-1 flI
LB-W-3) %A i1 .

HEEI S
Fig. 1 Scene of cultivation of Mes-21 tissue isolate
LB-W-2(left)and FX-W (right)
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2.4 Mes-214BR 3 BRI ECBY B FEFF %

1 410y B B R 1 A8 TG R R DR AR U &5 R o
2025 4F 4 A 551 56 #RAALVr B, 34 B
PRI 2] 1 P22 fic B4 L K (Matl-1-1 8% Matl-2-1),
AR LB A 19015, A2 LAY sk O B AR S LE A
60.71% . A 22 Pk [A] I 3% 7 2 Fh 22 Ao A &
(Matl-1-1 A1 Mat1-2-1), 5 EE 39.29%. B2 BR T
023 W Ak CZH 23 B B AR T1~T6) 28 e 714 2 [R] 1) sk
e LUK 4 o 2024 SEAr B 7 N 0 BT bk
LB-W-1 K22 L BN Mat 1-2, FX-2.FX-3 1 FX-5
HIZHC Ay Mar 1-1, ) A5 1 Mg il B L ] 2
1 3 AN BR (LB-W-2.LB-W-3 #l FX-W) [d] i & A
2 P AR A LR (B 3) . 4 MR AT T 78 6k R B 2 1) 1
PRYSEA W g, 1 3 AR 22 B AL 5L R e B I AR A 2
PR (FX-W Fl LB-W-2) /N 8 3% 55 1l T H %5 (
Do ZE R R, 0] #0596 E R B Mes-21

i 2L 2R 53 BS DA AE A5 T BRI A2 TiC 2 2k At 2k TR
G, 1 H A e B 6 R i 2R T /e N Tk AN Fa e
IEFEZ —

AETC A FE R 3 P P 36 0E 45 R B, T 1Y
B 7 ANHEARE) Matl-1-1 71 7 NERE) Matl-2-1 3
IR 47 58 4 — 250, Heh Marl-1-1 F= D345 300 7 7 )
K JE N 549 bp, Mat1-2-1 FERA %00 7 7 51K 2N
714 bp; 5 3 K FE h Mes-21 18] Matl-1-1 (3R 5
MN513844) Fl Matl-2-1 (K5 MN513927) [+ %
AEACLE 23 51 A 100% A1 99.73% , 3¢ B ASHIF 5248 FH )

1k 2 2 3 3 4 4 5 5 6 6 M

W FECA Matl-1-1 2B, BN Matl-2-1 B:H . 1~6 %K 6
NI E B . M. DNA marker.

Note: The figure above and below represents the results of

Matl-1-1 and Matl-2-1, respectively. 1-6 represent different six strains.
M. DNA marker.
B2 (ARSEBE T1~T6 A BY A FIE AL FE ik Bl
Fig. 2 Agarose gel electrophoresis map of Mat genes of
isolate T1-T6
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LB-W-1 LB-W-1 LB-W-2 LB-W-2 LB-W-3 LB-W-3 FX-2  FX-2 3 -5 FX-5 FX-W FX-W M

LB-W-1 LB-W-1 LB-W-2 LB-W-2 LB-W-3 LB-W-3 FX-2

VE: LBy Marl-1 B8, N B Mat1-2 £:[Kl. M. DNA marker.
Note: The figure above and below represents the results of Matl-2, Matl-1 gene, respectively. M. DNA marker.
3 2024 £ 7 #RINIE BoE B AR B9 3ZFC BY £ R AR BB kBT

Fig. 3 Agarose gel electrophoresis map of MAT gene of 7 experimental cultivation strains isolated in 2024

SV R G Mes-21 (AZEE R BE R 1), BF 20 AR 3 SR, Gt o AN e 1 v R Y 5 S Tl A

TUAE R AT SE Rk R AR 0, G5 I 4.3 1. WTLUE H, BRI
25 ERFESREMBEERKRXR ATHC Y HE D R K 5 T 22 A KT ) R R AN 5 7

FE R R AL R 8 ), K 2025 4F 4 A0l AR BRI TR AN AR B B (R B 2O )
(K] 56 PRALZY BEMIHANAE CYM AR LREATHE 9%, Wbk, SCEC R B R R LR AR . i fR e E
A IECSEY FE 268 SUIE VAR L F i N ST R APRS VA sV VRS 4 A F 73 R 5

TE: A NPT B A R TS C N R D MR R
Note: A. Colony with substantial sclerotia; B. Colony without sclerotium; C. Colony with more pigment; D. Colony with less pigment.
Bl 4 Mes-21 £ CYM FAR_ERIEE4FAE
Fig. 4 Colony characteristics of Mes-21 on CYM plate

F1 il 56 HEAN BEREEFHES RERERRKEH X F

Table 1 Relationship between colony characteristics and mating type gene deletion in 56 tested tissue isolates

AHC L DR s % R R 5 o B B 22 AR KT B A% A I (] R 7]

Number and percent of mating Mycelial growth rate/(cm-h™") Time of sclerotial production/d Time of pigment production/d
type gene deletion =0.12  0.10~0.12  <0.10 4~5 6~7 JNone <6 7~8 =9
45 Number 9/14 21/35 4/7 19/38 8/10 7/8 4/4 23/36 7/16
7 bt Percent/% 64.29 60.00 57.14 50.00 80.00 87.50 100.00 63.89 43.75

« 3] -



X ISR 5T th

R % %394

CHTE 16D 1) Mes-21 BRI N TR
3 Wiehghie

EH R TUH H T E S, s h i
HE T SRR B R I TR Mes-21 1 2 A2 it Y 3 K]
(Matl1-1-1 F1 Mat1-1-2) , 3 38 P2y 25 i Iy T LG
SFAE , 45 Rl FE . ARHFFLR B, AR BT 5 (2 It
Mes-21 N7 R 46 B, Ho i s A0 B A7
A 7 5 A2 TE 70 366 DR Bk S L R, A T 7R i [R) ie 2 T
R FE R N TR R R —.
Mes-21 223 57 55 T Pk s A0 HH AL A8 T 23 5k IR] R 2% (1)
JEIR, BT LAY A 2 b s T L T Ak 14D 4 A 1 K g
(1) 22 544 5 4 F0/BSAN () 22 T 22 400 e A A =F Rk 1R 7
TRHAL PP EFUNAT . BEERE LRI
BERL AR RS SR, 2R B 5T
Mes-21 HEGAE. ULAh, 7 54 BRI W, 2
PRIFIAS 7 2 s AR R IR (7 3.70% )« IR i
LI, A T REUR TR, R T R A
WA TR R L. ERE LI HS RO
R AL, A RO R A B R AR LR Y
R TR T R AL, TR R
VEHAR 73 B8 AT 31, R b X Fr o5 50 VA 7
B B s R e, D B AT R
BEFT, 8 2 FhAS A A e B i 4l A% L3 7E T —
P, M2, Mes-21 J& AR SR 856 R I AT Ak o
OEIE T, B A (Mat]-1 5% Mat1-2) (4L 25y
BRI S TN AR A AT R AN
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