2026, 66(10): 5136-5148 G =i
CSTR: 32112.14.j.,AMS.20260259 Acta Microbiologica Sinica
DOI: 10.13343/j.cnki.wsxb.20260259 http://journals.im.ac.cn/actamicrocn

Research Article Bt &

HEATIR H2AZ RS RMWE KA B RBUSHLE
PRI INRE MR

MK, MEAES WEY, BT KR FAL, $4%

LA R, WAL E AP AR PG oy B B S A, L fRAE

R, MR, EORYT, WA, TRAR, TRARAL, FA R . HIEITER H2A Z SEAR BB AR B KB LE TS REM AT
IAEYIEAR, 2026, 66(10): 5136-5148 .

SHANG Feifei, LIU Jianhu, CAO Hongzhe, ZANG lJinping, ZHANG Kang, XING Jihong, DONG Jingao. Roles of histone variant
H2A.Z in the growth, development, and pathogenic mechanism of Fusarium graminearum([J]. Acta Microbiologica Sinica, 2026, 66(10):
5136-5148.

B E: [00] AFOTKRHAZEAAZAYLEERG RNy, EARRRRAEFLES
ZHR. KR ERR H2AZ 5 RS54k T (Fusarium graminearum) £ 4 5 45 v B 3K IR M 69 B 42 4F
R, BATHAERREAZRIER P ORI BARENF . [FE] FREHE LFFEATRE%
Fo R R ATIE, BELZ FI A ALE AT EE H2AZ RIRAR; KA R R Z 4 R%
¢k &7 T = 8% (polyethylene glycol, PEG)/~5 49 & £ RS L K A M R B B R R TR, BB A
FIE . BRAMNEBAEA Y L R RGP TARN SR ERELELE . RRAHEARTSE
EpF @y LS., [ER] AR H T Rodkie H2A.Z & FgHTZI AR %A, £ 5 W R+,
FgHTZI #: K $H B A A KB HFRE . BB L RS0 ARTHEIERSFT, LB R KR
35, b, REARTHEHANaCl. LA EE) . B4 5 (H00) A m I AE 37 45 (M) R 40) 64 SR b
KA REBCE, At a0 BT RA 6 A MG R AR S R R AR B B AR (4
#w] Rohkiasl & a TR H2AZ %I A FgHTZI, ZARAEA EREE T, RMORAE RS
B ERER. BELFTRERN, EASANFHATSEMES BACAGE T L, S
St A dm R R A L RAEAE R . KRR A IRNE SRR G TAREAAY R R EEH BRI F Y
DT AEERET EH IR

X42iE: Ro4kI6; H2AZ; FgHTZI; RBEWh; B

BEENIH = [E 2K B AR $2(32072369) s R 5| 3 i T RHEK JE B 42(246Z6506G)

This work was supported by the National Natural Science Foundation of China (32072369) and the Central Guidance for Local
Technology Development Funding (246Z6506G).

#*These authors contributed equally to this work.

*Corresponding authors. E-mail: XING Jihong, xingjihong2000@126.com; DONG Jingao, dongjingao@126.com

Received: 2026-03-30; Accepted: 2026-04-25; Published online: 2026-06-03



MR S| AR, 2026, 66(10) —

Roles of histone variant H2A.Z in the growth, development, and
pathogenic mechanism of Fusarium graminearum

SHANG Feifei’, LIU Jianhu”, CAO Hongzhe, ZANG Jinping, ZHANG Kang, XING Jihong',
DONG Jingao”

Key Laboratory of Hebei Province for Plant Physiology and Molecular Pathology, Hebei Agricultural University,
Baoding, Hebei, China

Abstract: [Objective] As a key component of eukaryotic chromatin, histone variant H2A.Z plays
an important role in gene expression regulation. This study explored the regulatory effects of H2A.
Z on the biological characteristics and pathogenicity of Fusarium graminearum, aiming to decipher
its epigenetic regulation mechanism in the pathogenicity of pathogenic fungi. [Methods] The
genome of F. graminearum was excavated by bioinformatics methods, and the H2A.Z homologous
genes were identified by multiple sequence alignment and phylogenetic analysis. The gene deletion
mutants were constructed by homologous recombination combined with PEG-mediated protoplast
transformation. The phenotypic differences in morphological development, pathogenicity, and
environmental adaptability between the wild type and the mutants were systematically evaluated by
morphological observation, pathogenicity determination, and abiotic stress response experiments.
[Results] H2A. Z was encoded by FgHTZI. Phenotypic analysis showed that the deletion of
FgHTZI resulted in significant retardation of colony growth, abnormal mycelial polar growth and
conidial morphogenesis, and significant attenuation in pathogenicity. In addition, the mutants
showed significantly altered sensitivity to osmotic stress (NaCl and sorbitol), oxidative stress
(H203), and cell wall damage (Congo red), exhibiting a complex phenotype of enhanced tolerance
to cell wall disruptors but hypersensitivity to osmotic/oxidative stress.[Conclusion] FgHTZ]I is the
coding gene of H2A.Z in F. graminearum. As a positive regulator, this gene not only regulates the
vegetative growth, morphological development, and pathogenicity of F. graminearum but also
participates in mediating osmotic stress and oxidative stress responses, playing a key role in
maintaining cell wall integrity. This study provides an important theoretical basis for further
understanding the molecular functions of histone variants in the pathogenic mechanisms of plant
pathogenic fungi.
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Table 1 Primers used in this study

TR —20 A T PDB Wik 325t 25 °C,
200 r/min 53¢ 72 h, IGFRAEHRE, WHER LK
JEE T 37 cCtFE LT B E, WYt
), ALk E 3 wEYFER, DfE
BT S 5512 L
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W B A= Y PH-1 Ko 98 A8 AR TR 22 3 Fp T PDA
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K TR S0 5 8 TR R b, RAEY
o M BE RE S PE 2% Ot L RS 92 O 1 (calcofluor
white, CFW)T* 30 °Cik 44 4 30 min, Bl J5 7EE
5T RO B MR 2B A, BN
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1.6 RTEMAPERFESUERS=HE
=ME

BUHIREFE 5 d (25 °C) [ A= 780 K 2 78 AR T
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F A 100 mL #R H JE 27 4k 2 41 (CMC-Na) il 14
BERIA =M, 200 r/min 5535 5 d LSS
fil, RRaEHRIE, & 4 2 MO ERRE
2k, W TR, FIHG A B

Gene names Primer names

Primer sequences (5'—3")

FgHTZI homology arm I I-F
I-R
FgHTZI homology arm II II-F
II-R
FgHTZI, BAR B-F
B-R
BAR BAR-F
BAR-R
FgHTZI RT-F
RT-R
FgActin FgActin-F
FgActin-R

ATCGATGCGAAGACGGCGAGGATGT
GAATTCACGGTGGCGCCGCGTC
GGATCCTGTCGATGTAGTCGCGTTAA
TCTAGAGCCGCCACATTTAGCCAC
ATCTCGGTGACGGGCAATCGATGCGAAGACGGCG
ACGGTGGCGCCGCGTCATGAGCCCAGAACGACGC
ATGAGCCCAGAACGACGC
TCAGATCTCGGTGACGGGCA
AGCAGTAGAGCGCGGTTGATGTG
AAGTTCTGGAGTTGGCAGGCGTAAG
AACATTGTCATGTCTGGTGGTACC
CACTTGCGGTGAACGATTGA
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Figure 1

Phylogenetic and conservative domain analysis of H7Zs and HTAs. A: Phylogenetic tree of HTZs

and HTAs of multiple species (Fo: Fusarium oxysporum; ¥Fg: Fusarium graminearum; Tg: Trichoderma

gamsii; At: Aspergillus tanneri; Ao: Aspergillus ochraceoroseus; Ca: Candida albicans; Sc: Saccharomyces

cerevisiae, Cn: Cryptococcus neoformans); B: Conserved domains of H7Zs and HTAs of multiple species.
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Figure 2 Construction and identification of the FgHTZI knockout mutants in Fusarium graminearum. A:
Structure diagram of FgHTZI knockout mutants (1 —3: Three exons of FgHTZI gene; FgHTZI-1: FgHTZI
homology arm I; FgHTZI-11: FgHTZ1 homology arm II; Bar: Bialaphos resistance gene); B, C, D: Identification
of FgHTZI mutants by PCR amplification using primer I-F/B-R, B-F/II-R, and Bar-F/Bar-R (Lane M: DNA
marker; Lane 1: Wild type PH-1; Lanes 2, 3, 4: FeHTZI mutant AhtzI-1, AhtzI-2, and Ahtz1-3); E: The growth
status of FgHTZI mutants on PDA medium containing 200 pg/mL bialaphos; F: Colony diameters of Figure 2E;

G: Relative expression levels of FgHTZ1 gene in PH-1 and the FgHTZI mutants. Error bars indicate mean+SD.
Asterisks indicate significant difference compared with wild type PH-1 by Student’s z-test (**: P<0.01). The

same below.
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Figure 3  The influence of FgHTZI mutation on the growth of Fusarium graminearum. A: Colony morphology
of PH-1 and FgHTZI mutants; B: Growth rate of PH-1 and FgHTZI mutants; C: Mycelium weight of PH-1 and

FgHTZI mutants (**: P<0.01).
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Figure 4 The influence of FgHTZI mutation on hyphal development of Fusarium graminearum. A: Hyphal
morphology of PH-1 and FgHTZ1 mutants [CFW: Calcofluor white (Bar=20 um)]; B: Hyphal length of PH-1 and
FgHTZI mutants (*: P<0.05; **: P<0.01); C: Hyphal width of PH-1 and FgHTZ] mutants. Error bars indicate
mean+SD. Asterisks indicate significant difference compared with wild type PH-1 by Student’s #-test (**:

P<0.01).
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Figure 5 The influence of FgHTZI mutation on conidial development of Fusarium graminearum. A: Conidial
morphology of PH-1 and FgHTZI] mutants (Bar=10 um); B, C: Conidial length and width of PH-1 and FgHTZI
mutants; D: The number of conidia produced by PH-1 and FgHTZI mutants. *: P<0.05; **: P<0.01.
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Figure 6 The pathogenicity of FigHTZI mutants. A: Pathogenicity detection of PH-1 and FgHTZI mutants (Bar=
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Figure 7 Sensitivity of FgHTZI mutants to abiotic stress. A: Sensitivity detection of wild type and mutants to
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