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TypeV myosin FaMyo2B affects asexual and sexual development, reduces
pathogenicity. and cooperating with myosin passenger protein FaSmy]

regulates resistance to the fungicide phenamacril in Fusarium asiaticum
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A transposable element-derived gene TaS410 at Fhbl region was associated
with Fusarium head blight susceptibility in wheat
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response. and pathogenicity «eoeereeses

Fusarium head blight resistance loci in a stratified population of wheat landraces
and varieties
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Type V myosin FaMyo2B affects asexual and sexual
development, reduces pathogenicity, and cooperating with
myosin passenger protein FaSmyl regulates resistance to the
fungicide phenamacril in Fusarium asiaticum

Xiumei Liu, Yigiang Cai, Bin Li, Mingguo Zhou"
(College of Plant Protection, Nanjing Agricultural University, Key Laboratory of Pesticide,
Nanjing 210095, China)

Fusarium head blight (FHB) or scab of wheat and other small cereal grains caused by-
Fusarium graminearum sensu lato (teleomorph Gibberella zeae (Schwein. ) Petch) is a dis-
ease that causes severe yield and economic losses worldwide (Bai and Shaner, 2004; Gos-
wami and Kistler. 2004). FHB not only reduce grain yield and quality, but can also con-
taminate grains with a variety of potent mycotoxins that are a threat to human and animal
health (Desjardins et al. , 2006; Sutton et al. , 1982). Although a number of Fusarium
spp. can cause FHB, the primary etiological agents of this disease belong to the Fusarium
graminearum species complex of B-trichothecene toxin producers, which contain at least 11
phylogenetic species, including F. acaciae-mearnsii, F. asiaticum, F. austroamericanum,
F. boothii, F. brasilicum, F. cortaderiae, F. gerlachii, F. graminearum, F. meridion-
ale, F. mesoamericanum, and F. wvorosiz, (11, 32, 34). Different Fusarium spp. may be
associated with FHB in different regions of the world because of different cropping systems
and climatic conditions (28, 36). In China, FHB was first reported in 1936 and FHB epi-
demics have since become more severe and frequent in the middle and lower regions of the
Yangtze River and in the Heilongjiang province in the northeastern region (Chen et al. ,
2000).

Zhang et al. (2007) analyzed 299 isolates collected from various epidemic regions of
China and found that 231 isolates (77.3%) belonged to F. asiaticum and the remaining 68
isolates were F. graminearum.

Because natural resistance against FHB pathogens is limited, which has severely ham-
pered progress in breeding for resistance with conventional approaches (Chen et al. , 2000;
Parry et al. , 1995; Windels, 2000), the most efficient strategy for the control of FHB is
through the application of fungicides during wheat anthesis. The use of a novel cyanoacry-
late fungicide phenamacril reduced both the FHB index and mycotoxin level by 80% (Li et
al. , 2008; Chen and Zhou, 2009; Zhang et al , 2010; Zheng et al., 2015). In vitro,

phenamacril-resistant mutants were obtained easily by ultra-violet (UV) irradiation and

* Corresponding author: Mingguo Zhou, E-mail: mgzhou@njau. edu. cn.



fungicide domestication. Most of the resistant mutants belonged to moderately or highly
resistance and exhibited similar biological fitness to the wild-type strains. In our previous
studies, we found that mutations in myosin-5 confers resistance to phenamacril in F. gra-
minearum (Zheng et al. , 2015). In F. graminearum, the myosin gene {amily has three
members, including FGSG_08719. 1, which encodes myo2 (Song et al. , 2013); FGSG_
07469. 1, which encodes myosin-2B; and FGSG_01410. 1, which encodes myosin-5. All
three of these myosin proteins have conserved “head” regions. The head or motor domain
contains binding sites for ATP and actin. To determine whether the other myosin proteins
could regulate the resistance to phenamacril in F. asiaticum, we evaluated the functions of
myosin-2B and myo2 by gene deletion.

Myosins are molecular motors that catalyze an ATP-dependent interaction with actin
filaments and generate unidirectional, chemo-mechanical force. Force generation resides in
a~80 kDa motor domain that is highly conserved among all myosins. Based on genomic
survey and phylogenetic analyses, 31 myosin classes have been defined (Sebe-Pedros et
al. , 2014). In particular. Class V myosins are processive molecular motors that transport
their cargo toward the plus ends of actin filaments. They are involved in numerous mem-
brane trafficking events (Reck-Peterson et al. , 2000; Trybus, 2008). Saccharomyces cere-
visiae has two class V myosins, the essential Myo2 and the nonessential Myo4. While
Myo4 mediates the transport of mRNAs and movement of ER tubules, Myo2 plays a major
role in the transport of secretory vesicles and segregation of membrane-bounded organelles
including vacuoles. peroxisomes. and organelles of the secretory pathway (Matsui, 2003;
Pruyne et al, , 2004; Weisman, 2006; Fagarasanu et al. . 2010). The Myol gene encodes a
class || myosin that, depending on the strain background, is either essential or nonessen-
tial for viability. However, Myol is important for normal cytokinesis and cell wall mainte-
nance in yeast cells (Nitza et al. , 2007). A myosin light chain that associates with Myol
and Myo2 heavy chains is encoded by the essential Mlcl gene (Stevens and Davis, 1998;
Luo et al. , 2004). In S. cerevisiae. the kinesin-like myosin passenger-protein Smy]l trans-
ported by myosin V is part of a negative feedback mechanism that detects cable length and
prevents overgrowth (Melissa et al. » 2011). And the coiled-coil interactions (CCls) net-
work reveals that Myol and Myo2 are interacting proteins and regulate Smylp, when over-
expressed, can partially compensate for defects in the Myo2 mutant. overcoming lethality
and restoring polarized growth at restrictive temperature ( Wang et al. . 2012; Lillie and
Brown, 1992, 1994; Zhang et al. , 2009).

In F. graminearum, Song et al. (2013) identified a type [| myosin gene, designated
as myo2, and demonstrated that the type [| myosin myo?2 is essential for septation, conidi-
ation and sexual reproduction, and plays a significant role in pathogenesis and mycotoxin
production. In this paper, we found type V myosin gene FaMyo2B in F. asiaticum affects
asexual and sexual development, reduces pathogenicity, and cooperating with myosin pas-

senger protein gene FaSmyl regulates resistance to the fungicide phenamacril. Our data



suggest that FaMyo2B and Famyo2 could be exploited as a target for the development of

novel FHB control strategies.
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PR 25 R R W] 5 PR AT X A BR800 I T vk HMQAU150020 FY 550 % 4 56 %0 ~
TV, SRR FWER tefl WEFRE M5 MABREKD L EWREARE (Tri-
choderma virens) Wy 58 R (Trichoderma harzianum) ¥ B #L K % ( Trichoderma as-
perellum)
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Screening and identification of Trichoderma strains for
antagonizing tomato late blight pathogen

Yingying Yu, Jianing Wang, Chen Liang” , Honghai Zhao,
Baodu Li, Delong Li, Xiaofeng Yang
(Key Lab of Integrated Crop Pest Management of Shandong Province, College of Agronomy

and Plant Protection, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Using confrontation test, five Trichoderma strains were screened from soil,
and had the antagonistic effect on Phytophthora infestans. The experimental results
indicated that the inhibited rates of five Trichoderma strains varied from 56 % to 77 %.
Combining morphological observation with phylogenesis analyses of Tef1. these five
Trichoderma strains were identified as Trichoderma virens . Trichoderma harzianum

and Trichoderma asperellum , respectively.

Key words: antagonistic culture; Trichodermas; Phytophthora infestans; biocontrol
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1 Al I B4 B R Lt Phytophthora in festans 51 B9 BLRERS 78 4 7™ b i b 5
fa % o E TR I B A B T A A B IR (B A 25 700 B U i R T R R g R
55 B B BT YRS Il 3 A A ™ B DU 0eR 7 SR I e A ) B s A I e T (K45 8 BT IR Th R R
SRR B R A A T . AT A M 0 R 0 bR IXOR SR AR B A Sy AL O K R AR
R UEBH T BT AR5 A T bR 0 T i IR A T A B B A BT AR R D o ol M A Y A W B TR
P2 Bt TR R

1 #RITTE

1.1 #RAKEREKMBER

2014 4 B 2 T 1L 4 4 4% Hb 1 R B AR AR DXOR SR AR Br 1=, R RIRR B ARk o A8 5 K
B RO WEER . IR A E D EZ PR H 2204, KB K% EH % HMQAUL40012tri,
HMQAU140014tri, HMQAU140015tri, HMQAU140016tri 1 HMQAU140017tri, 3 {§ 77
TH SR K AR FIRE.

DT I Sk B ey 28 i o A 5 SR B % 07 MR 2 99 9 R 3 I L A 1 B B R 3K 75 Al 1k B9 A
W 72 95 B » BUK JZ B ( Phytophthora in festans ) Bk HMQAU150020 ., {#4F T & S & L K2
HEF R E.
1.2 FAR A S 5

fEEHAR 90 mm Y REZRFHREY L ER— HLMHE 4 con (IS L SIEEA HE 5 mm
FACHE B OF 15 0 D A1 T 00 L ol Ak R X B S A T i R AT T DF 4 d S O T DF .
TP AN DA R 5 R DF 09 7 AU R X B 20°C e TR IR A b AT I RS R
TR 24 h WL TE A AR B 43 0 I e K R R DRI A A KRR L TR X R IR K 34
AN LI o 4 B8R 51 2 A8 ) %

MR = O BV 12— b B R AR /0] BT & 42 X100 %
1.3 KEFKREEZERSTTFEE
1.3.1 AREARBEFILRE

A 55 T 9% i1 2 T 22 A I I BE L 7F Olympus & 3085 BX53 F WL 40 4 A 4 K
A I SR IE AT BT B, £ 25°C, 12 h RS B R PR KB bk W5
HAE PDA FEEIESEE. SMUKRE RS ) MERETESEE.
1.3.2 JRPF4 DNA 6532 I

AR A IR T PS MAREFR A, 25°C (120 r/min $285 48 h [ UIEE H £ T DNA
RYPRE . $RHO RSB RE M CTAB Y,
1.3.3 REEKk tef]l /5 247

FIFE AL 40 DNA 5. Tef 319 EF728(5'-CATCGAGAAGTTCGAGAAGG-
3DF Tefl (5-GCCATCCTTGGGAGATACCAGC-3) #4174 1. ¥ 1= 1Y% Bihs b
B I R KA S o bl A T AR TR ) A7 BR 2 W) AT Ak A XL ) W . A R 22 Se-
quencher5. 0 #k{4 A sh 2 8 J5 5 HH 8 & #F (Contig) 3 7F NCBI(http: // www. ncbi. nlm. gov) %
i 2647 BLAST 2047 J5 #8328 43 GenBank. FRM GenBank 1 BB A 38 B3] . 28 CLUSTAL
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