PO RS St 2245 & 8 A MmADF 1 HIMmADF 1 13EA% B B 4w b L)
3 ALATIF BEATIG B w B ERE F4ak A ME

Mechanism of microfilament-binding proteins MmADF1 and MmADF11 against pathogen infection in Malus micromalus

Lian Yi, Du Tingting, Xue Jingyi, Li Na, Tian Huijie, Wang Tianyi, Cao Hongyan, Meng Dong, Yang Qing

%'IFHZIKjC

RS, ALIE, BEGTG, 208, DUEEE, ORI, WALae, fA, 7. VORI SERZ2 455 B MmADF LAIMmADF 1R 1=
YL, Jb ARl K 2F241], 2025, 47(8):10-22. doi: 10.12171/5.1000-1522.20240177
Lian Yi, Du Tingting, Xue Jingyi, Li Na, Tian Huijie, Wang Tianyi, Cao Hongyan, Meng Dong, Yang Qing. Mechanism of

microfilament-binding proteins MmADF1 and MmADF11 against pathogen infection in Malus micromalus[]]. Journal of Beijing
Forestry University, 2025, 47(8):10-22. doi: 10.12171/j.1000-1522.20240177

TELR I View online: https://doi.org/10.12171/5.1000-1522.20240177

AT ARG HA SCEE

Articles you may be interested in

B AR B S R B o D T M E BT R0 PR

Rust pathogen identification and mechanism of disease—resistance research on Kentucky bluegrass dwarf mutant

JEEAROL R 2A24 47, 2017, 39(3): 87-92.  https://doi.org/10.13332/5.1000-1522.20160315
AR HIH B R G R i B ZH SO B2 = 5T

Histopathology study of poplar leaves infected by Colletotrichum gloeosporioides
demtAfoll K 227417, 2018, 40(3): 101-109.  https://doi.org/10.13332/5.1000-1522.20170385

PAEHBEBUSIREE 5 45 A TjapOBP 1 [F] JRASE G K i 1 SR 43T (R i
Homology modeling of the odorant binding protein TjapOBP1 of Thecodiplosis japonensis and screening of active odorant molecules

JEETAROL K2 A24 47, 2021, 43(9): 77-86.  https://doi.org/10.12171/j.1000-1522.20210188
PRSI B 1 BRI L A f5 e AR i Aomi g%

Screening of a highly pathogenic strain against hazelnut weevil and microscopic observation on its infection process

demtdfoll K 2i2241k, 2017, 39(3): 32-37. https://doi.org/10.13332/7.1000-1522.20160322

2006—201 64F [ b 5 T B PR e A DX g A Ao 2HL 1l A% 1
Change of tree species composition in green area of residential quarter within the Fifth Ring in Beijing from 2006 to 2016
JEETAL R 2A24 47, 2018, 40(7): 917, hitps://doi.org/10.13332/).1000-1522.20170381

SRR e N A B DR EplL sg b . TR L DI REWIR

Cloning, prokaryotic expression and function of the eliciting plant response protein of Trichoderma asperellum

UMY K 24244, 2018, 40(1): 17-26.  hitps://doi.org/10.13332/7.1000-1522.20170249


http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240177
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20160315
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20170385
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210188
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20160322
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20170381
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20170249
http://j.bjfu.edu.cn/article/doi/10.13332/j.1000-1522.20170249

RO ECY R I = # I x 2 2 K Vol. 47, No. 8
2025 4 8 J JOURNAL OF BEIJING FORESTRY UNIVERSITY Aug., 2025

DOI:10.12171/.1000—1522.20240177

AFSEM44E4EH MmADF1 #1 MmADF11
1R = = N

OB M BElRE F W HEE EXRE
gak &£ A B &
CHEHOHL A HREt, FEHRA T 5 0 B P58, L 100083)

FHEE: (B B9 1558 VT L5 2R 1 7 B IR T CADIF) SRR 22k IR G T FH 3 225 KD T e D V8 IR S o i A et R 4 it —
SIS . (TR Y0 H 4 A0 SE B 6 1 16 3 3 ) MmADF1, MmADF3. MmADFS8 Fl MmADF11, % F 3k BE=0A
MG T HEAT 7347 M3 MmADF1 1 MmADF11 3 35 3804k o« FI I B 225 B e (LR IR S 30 3 N 0 T i 3 A
S GRS R, FERE T MG _E B BOW IO BEAR R HOE R1. I THR G R Y mAR DL ARIEAE T 2>
Bt PR A X S DR AEHR DU T AR B P AR o (R R )EE R o, fEAR AL IHE A 2L, MmADF1 Ml MmADF11 (335
BRE T HAEER . MmADF1 Rl MmADF11 1 3235 808 12 2 BR AR VE T S v SUFLITBE, DT 484 5% 76 Y 363 S IR AE
W HIRES] o MEAT, MmADF1 Kl MmADF11 AEAS R AL S8 B A 3R B — € M PUR VR AL, i8] ADF £EAN A FE A 41 U 1
FIRS o (538 VAW Tl A R A4 7R T MmADF1 R MmADF11 E V8 IR i 5 410 A8 B0 08 52 G dod At v R 478 11 2 24
RIS FHAR RS ADF JE[R. B & Pos bR gL 2 40 7 BRI .

REEIA): PUESE; ISR AR 7 SR R

FESES: S763.1  XEFRERS: A XEHES: 1000-1522(2025)08—-0010-13

SIScHg: EEE, FIs e, BEEER, . VUM IB S LLES A& B H MmADF1 Al MmADF 11 #0099 1 2 Be Ll ], JERtiall
K24, 2025, 47(8): 10-22. Lian Yi, Du Tingting, Xue Jingyi, et al. Mechanism of microfilament-binding proteins MmADF1
and MmADF11 against pathogen infection in Malus micromalus[J]. Journal of Beijing Forestry University, 2025, 47(8): 10-22.

Mechanism of microfilament-binding proteins MmADF1 and MmADF11 against
pathogen infection in Malus micromalus
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(Key Laboratory for Silviculture and Conservation of Ministry of Education, School of

Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The function of actin depolymerization factor (ADF) family genes in Malus
micromalus in response to pathogen stress was identified, which provided a certain reference for the genetic
improvement of disease resistance in Malus micromalus. [Method] Firstly, four candidate genes MmADF1,
MmADF3, MmADF8 and MmADF11 in response to pathogen stress were screened. The expression patterns
and cis-acting elements of these four genes were analyzed to construct MmADF1 and MmADF11
overexpression vectors. These vectors were introduced into the leaves of Malus micromalus and its related
plant Gala (Malus pumila) by vacuum infiltration transformation, and then inoculated with pathogenic

Alternaria R1 on the leaves and petals. By counting the infection efficiency, infection area and the
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percentage of cell death, the role of these genes in resisting pathogen infection was clarified. [Result] The

results showed that the expression levels of MmADF1 and MmADF11 in infected plant tissues were

significantly higher than those of other genes. Overexpression of MmADF1 and MmADF11 can significantly

reduce the stomatal aperture of Malus micromalus leaves and enhance the ability of Malus micromalus to

resist pathogens. In addition, MmADF1 and MmADF11 showed certain disease resistance in different tissues

and organs, which indicated that ADF was conservative in different plant tissues. [Conclusion] This study

illustrates the important role of MmADF1 and MmADF11 in the resistance of Malus micromalus to fungi by

different plants, and provides a theoretical basis for regulation of ADF gene and cultivation of disease-

resistant Malus micromalus by molecular technology.
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MmADF1 139 15993.13 5.33 435
MmADF3 139 15916.02 5.54 2R
MmADF$ 137 15 803.94 5.50 RN
MmADF11 143 16 357.98 8.72 ESYIN

&2 ADF EEREMRERZREMTRN

Tab. 2 Prediction of secondary structure of

ADF gene family member proteins %
EEP ol e SEAREE P TEHLI A
MmADF1 30.94 27.34 5.76 35.97
MmADF3 36.69 25.18 5.04 33.09
MmADF8 35.77 27.74 5.84 30.66
MmADFI11 34.27 27.27 6.29 32.17
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Fig. 3 Prediction of tertiary structure of proteins
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