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Abstract: The beneficial effect that melatonin has against mitochondrial
dysfunctioning seems to be linked to mitophagy. Roles for melatonin have
been demonstrated in promoting health and preventing disease, as well as

made about how the application of melatonin regulates that process when
plants are exposed to oxidative stress. We investigated the influence of
different concentrations of melatonin (0.0, 0.5, 5.0, 10.0, or 50.0 pm) on
autophagy under methyl viologen (MV)-induced oxidative stress. Arabidopsis
seedlings that were pretreated with 5 or 10 uM melatonin underwent relatively
strong induction of autophagy, as evidenced by the number of
monodansylcadaverine (MDC)-stained autophagosomes in root samples.
Pretreatment with 10 gy melatonin also alleviated MV-induced photo-
oxidation damage and significantly reduced the accumulation of oxidized
proteins. Those responses might have been due to the strong upregulation of
genes that involved in AtATGE-PE conjugation pathway, which enhanced the
capacity for autophagy. Histochemical staining revealed that both 05" and
H.0, were highly accumulated upon MV exposure, although the response did
not differ significantly between control and melatonin-pretreated seedlings. By
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H;0s-scavenging enzymes, that is, AtAPXT and AtCATs.

when antioxidant activities are compromised.

Introduction

Since the first identification and isolation in the bovine
pineal gland in 1958 [1], melatonin (MN-acetyl-5-methoxy-
tryptamine) has attracted the attention of many research-
ers seeking to unravel its roles in animals and plants. In
animals, this molecule not only acts to regulate sleep-wake
cycles and seasonal reproduction [2], but also functions in
enhancing immunity [3], protecting against cancer [4, 5],
and combating oxidative stress [6-9]. Melatonin has also
been discovered in higher plants [10, 11], where it partici-
pates as a regulator of multiple developmental processes,
such as governing growth of roots, shoots, and explants
[12-15), as well as delaying leal senmescence [16]. As a
highly effective radical scavenger, melatonin counteracts
the effects of various biotic/abiotic stresses, for example,
cold, heat, drought, salinity, chemical pollutants, UV irra-
diation, and fungal pathogens [17-27). High-throughput
sequencing technology is now being used 1o investigate
melatonin-mediated genetic functions, such as upregula-
tion of transcriptional expression by many defense-related
genes, including stress receptors, kinases, and transcription
factors [28). Another transcriptome analysis has revealed
that melatonin upregulates the expression of genes related
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contrast, exogenous melatonin upregulated the expression of two genes for
The activation of
autophagy by melatonin without an alteration in ROS production may be part
of a survival mechanism that is enhanced by melatonin after cellular damage.
Therefore, it represents a second level of defense to remove damaged proteins
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to binding and oxidoreductase activity/processes that are
normally inhibited by salt stress, as well as genes involved
in cell division, photosynthesis, carbohydrate metabolism,
fatty acid biosynthesis, and ascorbate metabolism [29].

Elevated levels of reactive oxygen species (ROS) can
lead to oxidative stress, a condition that can cause a loss
of cell function through uncontrolled oxidative modifica-
tions of macromolecules such as proteins, DNA, and lip-
ids. Because ROS have a dual role in toxicity and as signal
molecules, plant cells have developed sophisticated strate-
gies to regulate intracellular ROS concentrations and
detoxily excess ROS. Those strategies involve nonenzy-
matic and enzymatic antioxidants. Protective agenis
include glutathione, thioredoxin, superoxide dismutases,
catalase, glutathione peroxidases, ascorbate peroxidases,
and several low-molecular-weight scavengers, such as mel-
atonin, that direct the eradication of free radicals [30, 31].
Along with numerous systems for antioxidative defenses,
the strictly regulated removal of oxidized structures is a
universal stress response by eukaryotic cells that targets
damaged or toxic components for vacuolar or lysosomal
degradation,

Autophagy is a ubiquitous process in eukaryotic cells,
where part of their cytosolic components are sell-digested
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The workshop of the China- Canada joint
research center for inventive agriculture and food

EfRS{E

1. International Collaboration

FIRILSEREFEREHAR P ORITSERRED
The China-Canada Joint Research Center for Inventive
Agriculture and Food Held a Workshop in Northwest A&F University

ARHEESNEAARBEAZNZEAZTRTGF, BREFRDNAILRAREAZSERBERZRISER
BIFBEGARPOE—RIFATSE, F6B28-308 FEHEED .

INZEAFRIBE AT RFRStanford Blade®#d® . BllcicNat KavBlIEE—{T8ASMATEER, BEEEH
RARBHAREI0ORASINT ATE. BIKPEHESMFTSHFE.

SUHiE, S£ERFIICKRTARATSHE, WHTSERELSNE. BE. MR, REKEEBRMNRLE
FOREFMEARSEZRIIE R, UETHNRLSEREFERGHARPL (AILRFERAZ-ERBE XS )
GIFABEE RS TIH .

Organized by our labaoratory, the State Key Laboratory of Crap Stress Biology for Arid Areas (CSBAA) the first workshop of
the Morthwest A&F University and the University of Alberta Joint Research Center for Inventive Agriculture and Food was
held on June 28-30, 2015 at curuniversity. The workshop wasto enhance the scientific exchange and collaboration between
the two universities.

FProf. Stanford Blade, Dean of the College of Agriculture, Prof. Mat Kav, Associate Dean of the college, and other six
members of the University of Alberta delegation participated in the workshop. From the key laboratory , more than 100
faculty and graduate students participated in the workshop. Prof. Jun Luo, Vice President of our university, participated in
the workshop and delivered the apening and welcome speech.

During the workshop, scientists from both universities presented research progress. Both delegations agreed to conduct
exchangesand collaborations in the research areas of wheat, canola, specialty crops, water and fertilizer management, and
agriculture policies. The delegation also decided the type and plans of collaboration and operation for the China- Canada
Jaoint Research Centerfor Inventive Agriculture and Food (Marthwest A&F University and the University of Alberta).
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2. Scientific Exchange
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Rice Blast Pathogen Workshop “EERGHARPOMNEFRZREGEDN "KEREAFA
e EREEF, KEEE. BE. FEREREERK.
IAE. FERIAF., BREIAF. BERKAZLUR
B30 B REFESMN T RIS

FEFRHETHW, BIREHIES INHA TS H BRI
H. ERFRAMZAFRalph DeanBiR. BREUKXRZF
Yong Hwan Lee®i% . I AZMESHE. PER#KRE
FRIFXXBARR . PERIAFHEIHE . BRRIKF
kBEFHELUREETFEFHESINKERETERSA
. MEERAZ. HENBURFER- BN EFSEHEFLT
BT RAHE.
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Prof. Jinrong Xu presided rice blast pathogenworshop

Organized by CSBAA, the Morthwest A&F University and Furdue University Joint REesearch Center, and the
Callege of Plant Praotectian, the Rice Blast Pathagen Warkshaop was held at our university an May 22 2015,
Scientists fram the United States, South Korea, and various universities and institutes of China, such as Plant
Frotection Institute of Chinese Academy of Agricultural Sciences (CAAS), Zhejiang University, China Agricultural
University, Manjing Agricultural University, and Fujian Agriculture and Farestry University, and more than 30
researchers of auruniversity participated in the warkshop.

FProf. Jinrong #u presided, and Prof. Zhensheng Kang participated in the warkshop and delivered the apening
and welcome speech. Professars Ralph Dean (Marth Caralina State University), Yong Hwan Lee (Mational
University of Seoul, South Karea), Fucheng Lin (Zhejiang University), Wende Liu (Plant Protection Institute of
CAAS), Praof. Junfu Yang (China Agricultural University), Haifeng Zhang (Nanjing Agricultural University), and
Jinrang Xu of our university are amang the scientists presenting research progress aon genomics, functional
genomics, and mechanisms of pathogenicity and interactions with plants for the rice blastfungus.

REZEDREBITEFZAIT=

Workshop on Fusarium Fungi

5829-300, HEXFMIFELEWFEER
ECIRENAR-EERGHRPOLOEDED
B “REBIDEFATTE" EHREET. 8 |
EASS0EMFEEMTIHITS, TR=FF
BiREHIEIRSWN, @R EREREE. E

EEHEFIMN T AFEJohn LesliefiZ . & |
BIRE% AZSung-Hwan Yun#iZ . SEET
E KZFYin-Won LeefiiE . BEERWRKEZT &
FEHE . BRRLAFEBRESE. FER |8
2. PERVHZREIHARR . kEEHE L. &
Rl AR EE AT, INIAFESREHT.
WERIAZISUEHE. PRELESEGHEFARREBERENE. I8 N REERFARR. KEHARR .
TERlXFTHFHER/NEAEFRIFENLE. EES=6MEE. AAERTESE RN BESENIMARA S
FErA M TR T HRHE

Participants afthe workshop on Fusarium fungi
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Crganized by CSBAA and the MNorthwest A&F University and Purdue University Joint Eesearch Center, the
Warkshaop on Fusarium Fungi was held at our university on May 29-30, 2015, Mare than 50 fareign and domestic
scientists attended the woarkshop. Prof. Zhensheng Kang, Director of CSBAA, presided and Vice President
Yonghua Qian delivered the opening and welcome speech.

Scientists including professaors John Leslie (Kansas State University, USA), Yin-Wan Lee (Mational University
of Seoul, South Korea), Zonghua Wang (Fujian Agriculture and Farestry University), Mingguo Zhou and Changjun
Chen (Nanjing Agricultural University), Yang Liu and Hao Zhang (CAAS), Yuchai Liao (Huazhong Agricultural
University), Zhonghua Ma (Zhejiang Agricultural University), Lingrang Kong (Shandong Agricultural University),
Weihua Tang (Shanghai Academy of Life Science of Chinese Academy of Sciences), Jianrong Shi and xu Zhang
(Jiangsu Academy of Agricultural Sciences), and Shengli Ding (Henan Agricultural University) presented their
progress an hot topics of advanced research such as pathogenicity mechanisms of the Fusarium head blight
pathogen, requlation of fungal toxin synthesis, and utilization of plant germplasm for resistance to Fusarium
pathogens.
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Workshop on Plant
Responsesto Abiotic Stresses

6E198, BE=EHRDN “E¥ELE . . G o
S : Warkshap on plant respansesto abiotic stresses

EmEFEAFTS" FEFRZRPLES
7. FB=EH. LIE7. BE. FEA/EH
128 ERFEMHTIEXMEARFAAR.
AREH200FAENMTATS, B8 EHE
R

B LLB S 4 X K S A9 Shaul
Yalovsky#iE , ESESE=XZAf%Jianhua
ZhusiE. EAER ZIARFYJose R.
Dinneny#1EF1 Z & g A% #9Juan Dong#
EoETEEERNES, FilSsAG#
177 32 HmARE T -

SetFENEsTRR
Ezperts visited the keylaboratory

Crganized by our labaratory, the Warkshaop on Flant Responses to Abiotic Stresses was held in the university
International Exchange Center onJune 19, 2015 Mare than 200 participants attended the waorkshop, including 12
scientists from the United States, Israel, South Karea, Taiwan China, and our university. Prof. Fei Yu chaired the
warkshap.

Prof. Shaul Yalowvsky fram Tel Aviv University, Israel, Prof. Jianhua Zhu from the University of Maryland, USA,
Frof. Juse R. Dinneny from the Carnegie Institution for Science, USA | and Juan Dong from Rutgers University
presented their research and had discussiaons with warkshaop participants.
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Seminars

48 -68, LU= FEAIM OB FE FHE=HTHOZR.

1. EEENFEEFSTFlLesley Torrance #1%. B SHESINEEFR;
2. BB =AEIATE R Stuart Macfarlane#3% . Plant
Virology at JHI: Studies of Tobacco rattle virus (TRV)
and Raspberry leaf blotch virus (RLBV);

3. EEAZFDaoguo Zhou 1% . Mapping high-resolution
kinase substrate network in animals and plantis;

4. FEEXFANdy Taoki%: Regulation of Salmonella
invasion into non—phagocytic cell;

5. INE X = HRIEMR A2 N E IR,

6. BA TR Z Rk T Robert Mcintosh;

7. HE B RERNEES (Borlaug Global Rust
Initiative, BGRI1) BlEERonnie Coffman#i%: Rust, Risk, and Biotechnology;

8. ZEMMMIZAFDavid Hole##E . Genome Wide Association Selection in Wheatand Barley;

9. I K FH LS HEEMRE L. KitBase: a fully sequence-indexed mutant collectionin amodel rice variety;
10. BFHEAFBEEHIE . IARRFRASNERELIF.

FromAprilto June, our laboratary invited the following scientists forvisiting and presented seminarsto our

el el |3 i)

Invited e sperts gave speeches

faculty and students:

1.FProf. Lesley Tarrance, President of UK Flant Fathaology Society, presented a seminaron interactions between
plants and viruses.

2. Frof Stuart Macfarlane from Scottish Crop Research Institute presented a seminar entitled “Plant Viraolagy at
JHI: Studies of tobacco rattle virus (TREY) and raspberry leaf blotch virus (ELBY)™ .

3. Prof Daoguo Zhou from Purdue University presented a seminar entitled “Mapping high-resolution kinase
substrate netwark in animals and plants™ .

4. Prof. Andy Tao from Purdue University presented a seminar entitled “Fegulation of Salmoaonellainvasion into
non-phagocytic cell™ .

5. Prof RobertMcintosh Academician of Australian Academy of Sciences, fram the University of Sydney.

6. Prof Guosheng Liufromthe University of Saskatchewan, Canada .

7.FProf Ronnie Coffran, Director of Borlaug Global Rust Initiative (BEGRI) presented a seminar entitled “Rust,
risk, and biotechnalogy ™ .

8. Frof David Haole from Utah State University presented a seminar entitled “Genome-wide association selectian
inwheat and barley”™ .

9 Praof Guatian Liframthe University of Califarnia, Davis, USA presented a seminar entitled “KitBase: afully
sequence-indexed mutant collection in a model rice variety ™ .

10. Frof. Zujun¥ang fromthe University of Electronic Science and Technology of China presented a seminar

“Modern cytological technology and development of wheat germplasm”™ .
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3. Personnel Development

BiEXBE T AL

ERF+—H# “BFFAIL

Dr. Qingmei Guan Was Selected forthe
11" group of the National “Youth Thousand”

BEBABET ] “FAHY NEREAR
B, REEFEETAL FETAY . €FE
BEOASRSEATRZERE “BFETA” Livse TR
W, RITRTSER CEETAT ERLAAR. el mE=

Or. Qingrmei Guan

Dr. Qingmei Guan in our labaratory was selected for the 11" group of the Mational “Youth Thousand” of the
Ministry of Education. The selection of Dr. Guanwas a breakthrough for our laborataory inthe “Youth Thousand”™ |
and brake the recentfive-year silence inthe program for the whale university.

ERABURIATEX
B FelF el in i

Prof. Xiaojie Wang was awarded
“Yangling Exemplified Inventive Youth”
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FWiEF

The honorary certi ficate

Frior to the §.4 Youth Day, Yangling Youth Committee carried out evaluation of young people in professional and
business invention and development, and awarded a group of teams and individuals for their outstanding warlk.
FProf. xiaojie Wang received an hanarary award of “Yangling Exemplified Inventive Youth™
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4. Graduate Student Training

TREEAS _BEHRAREZAKNLE
The Second Graduate Student Workshop was held

1SR G FR S
16 students was making pre sentations

68138, Ll “fFUMRiESHEIF" HEEHNE
EEMEEENMEERENLTREE "R IRREZAIE
EHEEFRZRPODIMM4SUES . REBBRARSE
Rl EEFEHEL R EFRE.

BEHGE TIELREASE, itiRAES N i
EIGRIENHRBFFEES “FHAE SHEEIEF"
THHFTFLRZR. FERFER. ERFER. BEF
. B Fk. £ FRAI2UHEFITFE, TH
LR, FFALEET . HUIERH. SeoiEsm
HITT =iF

BIBREMTSFE, SEERETN, KEWE
FRE—FX, KEFE. TH. BH=UREFRE-F
17, EAR. Eui®. FOHT. ERIENURZHEE=
7, SHE. ERE. S0, kxil, 2R, &
2. RES. FE/N\UREXREMER.

TRERETESHAENRRCEHITT = F, HE
IR EREEARATR AL ES, REEARKE.

58—RitEEl, FAttEAAEHRESE
I, BiEHEL. £%F. eFTHSFHARERS: R
BIERTE48E1EI, Btk EmisEeHEAREE,
MEAERELETIHERS, EXFRERE ENature
Communications. Journal of Experimental
BotanyF Tl &%
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The Second Graduate Student Workshop with the
theme of “Crop resistance to stresses and germplasm
development” was held in the 104 Conference Room
of the university International Exchange Center an
June 13, 2015, Prof <uexi Huo Assistant to University
President and Associate Dean of the Graduate Schoal
participated in the warkshop and delivered speech.

The workshop received 48 abstracts, from which 16
were selected by the waorkshop arganizing committee
for presentations focusing an the theme. As an
evaluation cammittee, 12 professars fram the calleges
of Agronomy, Flant Protection, Horticulture,
Environment and KFesources, and Life Science
evaluated the repaorts and made comments an
experimental design, data collection and analyses, and
conclusions.

Based on workshop evaluation standard and the
committee’ s evaluation, Huili Zhang received the first
place. Junxiang Zhang, Xin Wang, and Yang Yang
received the secand place; Mingzhen Fan, Licao Cui,
Zahngjie Li, and Xiaofei Yang received the third place;
and Shuhua Huang, Zhenhua Cui, Liu Gao, Wenquan
Yao, Xianwen Meng, Chen Jiao, Guimei Chao, and
Wang Chen received excellent awards.

Prof. Wanquan Ji summarized the warkshop and
made comments, encouraging all graduate students
actively participating in scientific research and
technaology development to make moare great progress
and achievements.

In comparisan with the firstwarkshop, thiswoarkshap
wasfirst arganized by the Graduate Student Board. All
planning, arganizing, and section chairing were done
by graduate students. The number of submitted abstracts
was greatly increased, and the quality was also significantly
improved. Saome af the presented research results have
been published in Natural Communication, Journal of
Experimental Botany, and otherjournals.

April 1-June 30,2015

TR FEETENIEDE
Prof. Wanquan Ji was
makin g the summary speech

R BRAR £ R B R RS ER ISR W RS
Prof. Xuex=i Huo participated the
workshop and delivered speech

hEBMRERFRNFBZMIEER

Five Graduate Students Received University Excellent Dissertation Awards

HESBAREFRF20I5FEZRMLEZMILE, HPIAFRBIMNEFZMIELE, 2CAFMENEZT
B,

Fs FiEte s ek IESMm g g =
1 EE® (BL) P HT #iFT EFmMRNAZ REQ AR
2 £ ¥ (#FL) ST SNRERRMERM FRENEERIBXEEERONES T
3 BEEH (EHL) FiRE NEFERHRIEXER EERETREHRR
4 sREEM (L) TR HRBEE (KEE) BERDFREARATSSENHEFHAR
5 I|eREE (ML) FAE FRPRECZEHNEERFIT CRECZEHNENT LSRR

Five graduate students from our labaratary received the University Excellent Dissertation Award . They are:

1. YuanhuiMaao, Ph.D. student, major professaor: Shiheng Tao, Dissertation: The functions of mMRMNA secondary
structures during translation.

2 FPing Wang, Ph.D. student, major prafessar: Fengwang Ma, Dissertation: Functional analysis of external
melatoninsforregulation of apple leaf aging and related autophage genes.

3.%ulin Cheng, Ph.O. student, majar professor. Zhensheng Kang, Dissertation: [dentification and function
analyses of pathagenicity-related genesinthe wheat stripe rust pathagen.

4. Guilin Hu, M.S. student, majar professor: Baozhen Hua, Thesis: Phylagenetic and bio-geagraphic analyses of
Fanarpidae Mecoptera insectsin the warld.

5. Aiaoyu Wei, M.S. student, major professor: Mingjun Li, Thesis: Preliminary study on identification of sucrose

transporter proteins and functions of twao hexose transporter proteins.

State Key Laboratory of Crop Stress Blology for Arid Areas, NWAFU April 1-June 30,2015
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5. Progress of Scientific Research

Bl 2R 2 Z& 14 47 Ml (KMl )3 6
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On-site Evaluation Meeting for
the MNational Non-profit Scientific Research

(Agriculture) Special Project was Held in Luochuan

48108, FEAES RV THEOERES/IHE
MIMNEE SN E R AT E T U (R B AE T -3
EREERED RREEHTTNRER. EIF
ZiHe, ERE-BIAABIES=FTFXBEA
AULHE, mEEERNMBEETREREELIETR
HEERE, AREREARESTENEERRE,
TEEXFERMEEREERRAEE. ERAZW
FERAHE—-£F ARBER, WXL HE, &
EENRRZH.

EUEE

Participants ofon-site evaluation meeting

The an-site evaluation meeting for the MNational
MNon-profit Scientific Research (Agriculture) Special
FProject - A demonstration base for management of
“alsa canker of apple, led by Prof. Lili Huang, was
held in Luochuan, Shaanxi on April 10, 2015, The
evaluation was conducted by a committee of experts
assembled by the Department of Agriculture, Shaanxi
Province. Through on-site observations and discussiaon,
the evaluation committee concluded that significant
control was achieved by implementing the key techniques
including pasting diseased stems of apples trees with
effective fungicide solutions in summer. The archards
managed with the new control technigques had much
lower recently infected trees and much higher healed
cankers than orchards managed with the canventional
practices. The committee made suggestions far enlarging
areas of demanstration and putting greater effort in
extending the technique to let mare apple growers
receive the benefits.

State Key Laboratory of Crop Stress Blology for Arid Areas, NWAFU
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Associate Prof. Changgen Xie' s
Research Team Made Important Progress

S REHEARANTEYDABASSES
HRETEFREFHE. BYIE FEIEREEYE
B E (Sucrose Non-Fermenting 1-Related
Protein Kinase Subgroup 3, SnRK3) RiEkR
-PKS5 (S0OS2-Like Protein Kinase5, thig#R 7
SNRK3.225 CIPK11) B3 Wi b7 IPRE R
HFABI5 ( ABA Insensitive 5 ) FE42(1 £ 5 &
FeE25EMiE T EDABAR L .

ZMAEREECZTEENENZE S
(ASPB) #i7I {Plant Physiclogy} £ (20154
AT METH6.841) . EBEE, e, kE
EAFARENEDE—FE, GERIHNES
BiRES .

Associate Prof. Changgen Xie' s researchteamin
ourlabaoratory has made important progress. They
identified SOS2-LIKE PROTEIM KINASES (FKS5)
an SMNF1-RELATED PROTEIM KINASEI-type
protein kinase, is important for abscisic acid
responses in Arabidopsis through phospharylation
of ABSCISIC ACID-INSEMSITIVES (ABIS). Their
data demonstrate that PKS5-mediated
phospharylation of ABIS at Ser-42 is critical for the
ABA regulation of seed germination and gene
expressianin Arabidopsis.

The study was published in Plant Physiology,
the official journal of American Society of Flant
Biology, which has an impact factor of 6.841
based on the 2015 announcement. Xiaona Zhou,
Hongmei Haao, and Yuguo Zhang were co-first
authars, and Prof. Xie was the corresponding
author.

April 1-June 30,2015
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Prof. Zhensheng Kang' s Team Made New Progress
in Research on Mechanisms of Pathogenicity inthe Wheat Stripe Rust Pathogen

BiIREHIEAMNBXFRER | PsANT, the adenine nucleotide translocase of Puccinia striiformis,
pramotes cell death and fungal growth} &3 {Scientific Reports} £ (2016 S HHMEFHR5.578) .

BN hERIR T £FEEE SEEEA/EE (adenine translocase, PsANT) 582, AEEEEVHEE S
B, MNMENEENREE, FEFFBFPANTEEZFEREEACBREEENEERR. AEEF LHIENE—F
B, RiREEIREHENAFSE .

The study of Frof . Zhensheng Kang' steamon mechanisms of pathagenicity in the wheat stripe rust pathogen was
publishedin Scientific Reports. The journal has an impactfactorof 5.578 based anthe 2015 announcement.

In this study, they discovered that PsANT, the adenine nucleotide translocase of the wheat stripe rust pathagen
is invalved in energy supply, regulation of early growth, and thus affecting the pathogenicity of the fungal
pathogen. Their data showed that FsANT is an impartant member of cell death regulators of the pathogen. Dr.
Chunlei Tangwasthe firstauthor, and Prof. Kang wasthe corresponding authar.

;}{ Y ?ﬁ*ﬂk{ﬁﬁiﬁ | A r-'.ﬁt?";‘?*fﬁ:ﬁi'éﬁﬁif{mi.‘];ﬁg!I_.-;. F
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Guoliang Peiand Juanni Yao Participated in the b » o e

Workshop of Nationwide Electro-Microscopy Technology
in Biology, Medical, Agriculture and Forestry and the Training
Class of Advanced Electro-Microscopy Technology in Biology

- T e
R e

S5H298E6H28, BEX¥ES. HHIEREESI1T 20152 EEH EF R r
S EA T £ BB IR BRI, FREEWES. TREUE || s rammsmmsm s

ITAZ%T, SWHMET ENMIGERMSTNBE TESHEEDaT || & !
EHEERNRFERIENERNSNLAsERASE, Felizre || i
N3 BT B . e

Guaoliang Fei and Juanni Yao from our laboratory participated in the { 4 W oAE
Warkshaop of Mationwide Electro-Microscaopy (EM) Technology in Bialogy, B .. ; ,
Medical, Agriculture and Forestry and the Training Class of Adwvanced :
Electro-Micrascopy Technolagy in Biolagy fram May 29 to June 2, 2015, and

CERS-§-39.301 £440

received training certificates. The warkshop and training class were held at § Py b
Zhejiang University. Several well-known foreign and domestic experts were . ety s '
invited to teach the recent development in biological EM technaology and K- :
methods in biological sample preparation and utilization. Participants were

given demonstrations and took partin operations. HEF

The training cetificate s
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Guoyun Zhang Got Two New and Applicable Patents

——. KEZLBITERIRM (—MRER
D P ETRTNBENEORERDE
| ' E) . (—RHBBEYRNRBRDSE
E) FERTAHLEHIIN.

£ R T %R RAE

Two applications by Guoyun Zhang, an
experimentalist in our labaoratory, have
been granted China new and applicable
patents. The first application was entitled
* A staining supplementary device faor
ultra-thin cutter that is able to adjust the

"m'""";"\‘ 4 a ' """"'";"T a > amount of stain solution” and the secaond

MM, - . W& - : application was entitled “ A staining

S A o & supplementary device forultra-thin cutting”™ .
SHHES

The patent certificates

1R AR
Technology Exchange

FEE, TREHMFEUERATIZREARZRIES,
B Bt A S 1 A TR 1T O SERE IR E .

1. BT REIT. EEERITHNERERRAKTARSE
T E B EEITHAIN A SIgME;

2.EEEZRIT. BARRERNEEETH FHRT
BN B SRR

3. I/ Raindrop - the most sensitive nucleic acid detection system today;
4. BEETLT. FEIARBEFEREELEYMEMNRARZER;

5.3k . TRRHAEEPCREBRLA:

6. kiEELT. SEERAERLFENEAENSE.

During the second quarter, the laboratory invited six experts to give talks on techniques, discuss, and give

>
TR 0 B0 W R A

XiaonaZhouwasgiving 1ak on lechri ques

LB I AR

Guolarg Peiwas gwing tak on techiigres

demonstrations.

1. Xiaona Zhou, experimentalist, presented “The basic concepts of protein chromatography andthe utilization and
operation of the AKTA system in protein chromatography ™ .

2. Gualiang Pei, experimentalist, presented “ Applications ofthe laser confocal microscope inlife science research™ .

3. 0r. Wei Chen presented “Faindrop - the most sensitive nucleic acid detection systemtoday”™ .

4. 0r. WeiHan presented “Exploration and utilization of FEI scanning electro-microscopeinlife science research” |

5 Jiao Zhang presented “The concept and utilization of real-time fluorescent quantitative PCE” .

G.0r Jun Qian presented “Case studies an utilization of high throughputtechnology inagriculture™ |

April 1-June 30,2015
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t. IESAH

T. Officers’ Visits

% BN e EE REmE
Prof.Wanquan J was intrducing the ke ylaboratary

Flr ST B EF EEH A

Prof. Xiaojie Wangwas presenting
researchprogresse s on wheat rust

kRt EEE BIcHIFREZR[IES
Mr. Heping Hu, Vice Secretary of
Shaanxi CPC, Visited the Laboratory

680, RASEE BCHANERERERAES, BEHIE
5. BAFERFRE. PENECRKEIER AL REFRA.

TR=ETASHEHENETIRE=FEN. ARFASA
B. AT EFSMRERE. BIARRESHESREF: TRAHUE
LT EERAS AR MRS NEFE BHABRECH F O
ENARERENEEHE.

Mr. Heping Hu, Yice Secretary of Shaanxi Communist Party
Committee (CPC), visited our laboratory on June 8 2015, Dr.
Qixin Sun, University President, Mr. Yangfu Au, University Vice
Secretary, and Mr. Sherong Guo, Secretary of CPC Yangling
accaompanied his visit.

Frof Wanguan Ji, Vice Directar of CSBAA gave the introductian
on the direction, research areas, scientist training and team
development, achievements in science and technology, and
social serves ofthe laboratory. Prof. Xiaojie Wang reported majar
progress of the Fungal Disease Research Team on wheat stripe
rust and Fusarium head blight.

FHX B R BB KDESEREFH
Lianfang Ma, Director of Countryside Bureau of the
Ministry of Science and Technology, visited the laboratory

EiEEsIETE TR 2EE

Lianfang Ma, Director of Countryside Bureau of the Ministry of :
Science and Technology, visited the laboratary on May 4, 2015 g2 ﬁn -
Mr. Yonghua Qian, University Vice President and Prof. Gehong '

Wei Associate Dean of the University Caollege of Scientific Research "\(' |

accompanied the visit.

Prof. Zhensheng Kang, Director of CSBAA, gave the introduction
on the direction, research areas, scientist training and team
development, tasks and achievements in science and technolagy,

Prof. Zhensheng Kang was intrduzing the keylaboratory

S5H48, HEBRNAERKIESKEZER, KK
wkE, HifkERKFEEZER.

TRETERREBBELBET LREARRFEASHE.
AFEFSWERE. RAETSSHRIERE. FRE=S5E
TEBESE.

g ¥

Participants

facility sharing, operation, and management of the laboratory.

State Key Laboratory of Crop Stress Blology for Arid Areas, NWAFU
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8. Public Visits

REZ{THAMBEDD
Laboratory Open Day

£ b B R
‘ce President Yonghua Qian
w as delivering the opening speech.

pgpuEne IR
' it LI

ClA Bme B8

SjhMAM AR

EE IS ESHES

Prof.Zhengsheng Kang gawve a special report

REREDAPFERRESNYT g i

Students from Shaanxi Chinese
Medicine University Visited the Laboratory

ARFAREDEE, RAREHKXF2012REN
REREV4ABEZEREE=EENF . EESRELTFHE
NETLHRENFARLSE. AREMK. ARHEE. U
BEEHIIHSRBEER. B, BEZFEEL
AMERTES “INE-FFEET NFEAHE.

State Key Laboratory of Crop Stress Blology for Arid Areas, NWAFU

AH-EIELIREFRHEE, ROERELREMRFRERS
IRRPRER, 48168, REFTHMBE, BlRKEXELRE
S HEE, FPEESRUTERHANS . 2016F8KE (£E) §F
HAEHENNER. FEGEFRHMAR. TVEAAK. KEBUSH
REEEMBFAR. HRE. SFRFIRVEFHDEASMIER
iEal e

EEIEE, TREFTERREFT CRRS, FHEEISETIRD,
TS ARMITRERHESR . ARESF. BAMEFHT TR
iR, A RERERIETAARSN FEN=E. B EREEmI
MEESTRITETEAS ‘EREERTNEFFRERAKTAREZEER
BEERFTTHOMASEE" 5 "B REENBEELERRFH AT
AURIFSEEE" BB ARUEE.

To strengthen the role of the labaratory in facility and equipment
sharing and maximizing the use of scientific resources in research,
the labaratory held an Cpen Day on&pril 16, 2015, Mr. Yaonghua Qian,
University Yice President, paricipated and delivered the opening
speech. More than 100 people including administrators in charge of
scientific research from various offices of the university, scientists
who have received 2015 OCutstanding (Excellent) Young Scientist
Supporting Program grants, young teachers, research technician
team, managers and operators of large equipment, graduate
students, and senior undergraduate students participated in the
Cpen Day activities.

Atthe Open Day, Frof. Zhensheng Kang, Director of the laboratory,
gave a special topic report, answered questions, and discussed
about the labaratary apen and sharing, training graduate student,
and collaboration with participants. He directed participants to visit
the facilities and equipment of the laboratory. Drs. Xiaona Zhou and
Gualiang Peigave technical lectures entitled “The basic concepts of
protein chromatography and the utilization and operation of the AKTA
system in protein chromatography™ and “ Applications of laser-
confocal microscopy inlife science research”™ | Respectively.

EAHREHT2EM
Students from Shaanxi Chinese hedicine
University "Wisited the key Laboratory

April 1-June 30,2015

Ouring the period of open to public, 48 students of the 2012 class of Biotechnology from the Shaanxi Chinese
Medicine University visited the labaratory. DOr ®ueling Huang directed their visit and introduced to the guests
about the research areas, personnel structure, research progress and sharing facilities and equipment. Dr.
Chunlei Tang presented a seminar entitled “Wheat-the stripe rust pathogen interactions to the guests” .

BRI KFRIK B E—ITREES N LT

Shuzhi Yao, President of Shaanxi University
of Science and Technology, Visited the Laboratory

630, MAMEAXZRKHBE
—TREESWNTE. TRAEFENTE
TEBRERRLE. BAKE. FaiR
. ETEBLUREARL KIS A
RBEEER. hPE—TTHEN T
mERRAFAMUSFRE, WHRTRE
EITER. HFEFaRFREEFHETT
RNIZ -

HEEEENTEE

President Shuz hi Yao visitedthe keylaboratory

Mr. Shuzhi Yao, President of Shaanxi University of Science and Technaology leading his university delegation,
visited the laboratory on June 3, 2015, Prof. Xiaojie Wang gave the guests an introduction on research areas,
teams, platform construction, operation and management, and research achievements since the establishment of
the laboratory. The delegation observed the technical platform facilities and equipment. The hosts and guests
exchanged information on laboratory operation, management and research platfarm sharing.

His & M50
Other Visitors

48-68, £EEESRASFEYEAFRRREEJocelyn Rosei® . Bafi SN 7 A ZE8EEThomas
Coon. DMNZE AMRIEE XFRFEEEStanford Blade#i5 . mERWE S B FIP A & it a5 5
m. UERIAFEFZFRREREEDER. TERIEIRENREZARFEENAERERFEER=2WHE.

From April to June, Prof. Jocelyn Rose, Dean of the College of Bioscience and Technology of Carnell University;
Mr. Thomas Coaon, Vice Fresident of Oklahoma State University;, Prof. Stanford Elade, Dean of the College of
Agriculture, University of Alberta; Mr. Chuanlin Zheng, Director of Scientific Research of Flant Protection Institute,
Chinese Academy of Agricultural Sciences (CAAS) Mr. Xiangdong Li, Dean of Plant Frotection, Shandong
Agricultural University, Prof. Shihe Xiao, Crop science Institute, CAAS led theirdelegation visiting the labaratory.

April 1-June 30,2015

State Key Laboratory of Crop Stress Blology for Arid Areas, NWAFU




N ZFIEX

8.

10

1k

12.

13.

14.

15.

16.

17.

Publications

201548 -6 8, LHRERAARESCIETMLAFREERILNISR.

FromAprilto June, 2015 scientists of our laboratory published 35 papers in SCI journals.

.Cheng, YF; Cul, JM; Li, ZJ; Hu, Zx; Xing, ZM; Wang, J; Zhaa, HX; Hu, SW. The sulphonylurea herbicide manasulphuran

ester sodium as a special male gametocide in Brassica napus L. CZECH JOURMNAL OF GENETICS AND PLANT
BREEDING 2015, 51: 16-22.

.Dai, LM; Zhou, @; Li, EM; Du, ¥J; He, J; Wang, D; Cheng, 5Y; Zhang, Jx; Wang, ¥J. Establishment of a picloram-

induced somatic embryogenesis system in Vitis vinifera cv. chardonnay and genetic transformation of a stilbene
synthase gene from wild-growing Vitis species. PLANT CELLTISSUE AND ORGAN CULTURE. 2015, 121: 397-412.

. Gua, JK; Ding, YZ; Feng, RW; Wang, RG; Xu,YM; Chen C; Wei XL; Chen, WM. Burkholaeria metalliresistens sp nav.

a multiple metal-resistant and phosphate-solubilising species isolated from heavy metal-polluted soil in Southeast
China. ANTONIE WAN LEEUWEMHOEK INTERMATIONAL JOURNAL OF GEMERAL AMD MOLECULAR
MICROBIOLOGY. 2015, 107: 1591-1598.

. Guo, RR; Zhao, J; Wang, *H; Gua, CL; Li, £ ; Wang, ¥J; Wang, XP. Caonstitutive expression of a grape aspartic

protease gene in transgenic Arabidopsis confers osmotic stress tolerance. PLANT CELL TISSUE AND ORGAN
CULTURE. 2015, 121: 275-287.

.Hou, L; Chen, xM; Wang, MN; See, DR; Chao, SM; Bulli, P; Jing, Jx. Mapping a large number of QTL for durable

resistance to stripe rustinwinter wheat Druchamp using SSR and SNP markers. PLOS ONE. 2015, 10: DO 10,1371,

Hu, GL; van, G; Xu, H; Hua, BZ. Malecular phylageny of Panorpidae (Insecta: Mecoptera) based on mitochondrial

andnuclear genes. MOLECULAR PHYLOGENETICS AND EVOLUTION. 2015, 85: 22-31.

CHu XKH KU 2R Ku, WN L M Zhao, N Zhou, Y Application of gamma-aminobutyric acid demonstrates a protective

rale of polyamine and GABA metabolism in muskmelon seedlings under Ca(MNO,), stress. PLANT PHYSIOLOGY AMD
BIOCHEMISTRY. 2015, 92: 1-10.

JJiang, L, Gao, QH; Hua, BZ. Larval marphology of the hanging-fly Biftacus {rapezoideus Huang & Hua (Insecta:

Mecoptera: Bittacidae). ZOOTAXA 2015, 3954 324-333.

_Jiang, C; Zhang, SJ; Zhang, @; Tao, Y Wang, CF; Xu, JR. FgSKN7 and FgATF1 have averlapping functionsin

ascosporogenesis, pathogenesis and stress responses in Fusarium graminearum. ENVIRONMEN TAL MICROBIOLOGY.
2015 17 1245-1260.

.Li, €; Sun, XK; Chang, C; Jia, DF;, Wei, ZW ; Li, CY; Ma, FW. Dopamine alleviates salt-induced stress in Malus
hupehensis. PHYSIOLOGIA PLANTARUM. 2015, 153 584-602.

Li, P; Chen, @Z; Liu, TX. Effects of a juvenile harmane analag, pyriproxyfen, on Serangium japonicum (Caleoptera;
Coccinellidae), a predatar of Bemisiatabaci{Hemiptera: Aleyrodidae) BIOLOGICALCONTROL. 2015, 86: 7-13 .

Li, ¥L; Tan,¥x; Shao, ¥ Li,MJ; Ma, FW. Camprehensive genomic analysis and expression profiling of diacylglyceral
kinase genefamily in Malus prunitolia (Willd.) Borkh . GENE. 2015, 561: 225-234.

Li, v« Liu, TA. Ovipasition preference, larval perfarmance and adaptation of Trichoplusia nion cabbage and cotton.
INSECT SCIENCE. 20158, 22; 2V 3-282.

Lin, ®L; Pan, @J; Tian, HG; Douglas, AE; Liu, TX. Bacteria abundance and diversity of different life stages of Plutella
xylostella (Lepidoptera: Plutellidas), revealed by bacteria culture-dependent and PCR-DGGE methods. INSECT
SCIENCE 201522 375 385,

Liu, H; Sultan, MARF; Liu, XxL; Zhang, J; Yu, F; Zhao, HX. Physiological and camparative proteamic analysis reveals
different drought responses in roots and leaves of drought-tolerant wild wheat (Triticum boeoticum). PLOS ONE.
2 e 0 E 2 BSE

Ma,P; Bai, TH; Ma FW. Effects of progressive drought on photosynthesis and partitioning of absarbed light in apple
trees. JOURMNAL OF INTEGRATIVE AGRICULTURE. 2015, 14: 681-690.

WMandal, M3, Fu, ¥; Zhang, S; Ji, Wa. Erratum to: proteomic analysis of the defense response of wheat to the
powdery mildew fungus, Biumeria graminis f.sp. fritici. THE PROTEIN JOURNAL. 2015, 34: 236.
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-Meng, AW Wang, C ; Rahman, SU ; Wang, ¥x ; Wang, AL; Tao, SH. Genome-wide identification and ewvalution af

HECT genes insoybean. INTERNATIOMALJOURNAL OF MOLECULAR SCIENCES. 2015, 16: 8517-8535.

.Shu, DT; He, YL, Yue, H; Wang, Q¥. Microbial structures and community functions of anaerobic sludge in six full-

scale wastewater treatment plants as revealed by 454 high-throughput pyrosequencing. BIORESCURCE
TECHNOLOGY. 2015, 186: 163-172.

Si, MR; Zhang, L, Chaudhry, MT; Ding, W ; Xu, ¥X; Chen, C; Akbar, A ; Shen, XH; Liu, SJ. Carynebacterium
glutamicum methionine sulfoxide reductase a uses both mycoredoxin and thioredoxin for regeneration and oxidative
stress resistance. APPLIED AND ENVIRONMENTAL MICROBIOLOGY. 2015, 81: 2781-2796.

sun, FP; Zhaao, XB; Shangguan, NN, Chang, DW,; Ma, Q. The roles af inoculants' carbon saurce use in the biocontral
of potato scab disease. CANADIAN JOURNAL OF MICROBIOLOGY. 2015, 61: 257-262.

sun, R, Thater, B; Shi, P; Wei, XL; Jiao, S; Belcher, RW,; Crowley, DE; Wei, GH. The effect of cowpea (Vigna
unguiculata) with root mucilage on phenanthrene (PHE) dissipation and microbial community composition using
phospholipid fatty acid (PLFA) analysis and artificial neural netwark (ANMN) modeling. INTERMATIONAL
BICDETERIORATICON AND BIODEGRADATION. 2015, 100: 28-37.

Tang, CL; Wei, JP; Han, QM; Liu, B; Duan, X¥,; Fu, ¥YP; Huang, XL, Wang, XJ; Kang, £S. PSANT, the adenine
nucleotide translocase of Puccinia strifformis, promaotes cell death and fungal growth. SCIENMTIFIC REFPORTS.
2015, 5: DOI: 10.1038.

Wang, JH; Cheng, JJ; Liu, HY; Tang, ZH; Han, DH. Optimization of informative spectral regions in FT-NIR
spectroscopy for measuring the soluble solids content of apple. INTELLIGENT AUTOMATION AMD SOFT
COMPUTING. 2015, 21; 355-370.

Wang, L; Yin, XJ; Cheng, Cx; Wang, H; Guo, RR; Xu, XZ; Zhao, J; Zheng, ¥'; Wang, X{P. Evolutionary and expression
analysis of a MADS-box gene superfamily involved in ovule development of seeded and seedless grapevines.
MOLECULAR GENETICS AND GENCMICS 2015, 39: 825-846.

Wang, P, Sun, x; Wang, M; Tan, DX ; Ma, FW. Melatonin enhances the occurrence of autophagy induced by oxidative
stress in Arabidopsis seedlings. JOURNAL OF PINEALRESEARCH . 2015, 58: 479-489.

Wel, SP; Ji, Z&. Novel N-Acylated Benzimidazaolone Derivatives: Synthesis, 2D-QSAR and targets prediction.
JOURMNAL OF THE BRAZILIAN CHEMICALSOCIETY. 2015, 26: 633-641.

Zhang, JL; Niu, JP ; Duan, Y, Zhang, WMx; Liu, JY; Li, PM; Ma, FW. Photoprotection mechanism inthe 'Fuji' apple peel
atdifferent levels of photooxidative sunburn. PHYSIOLOGIAPLANTARUM. 2015, 154 54-65.

Zhao, L; Hao, XA; Wu, ¥F. Inhibitory effect of polysaccharide peptide (PSP) against Tobacco masaic virus (TMY).
INTERNATIONALJOURNAL OF BIOLOGICAL MACROMOLECULES 2015, 75 474-478

Zhang,M; Gao,L; Shang, SF; Han, XL; Zhang, R; Latinovic, J; Latinovic, Mo; Batzer, JC; Gleason, ML, Sun, GY. New
species and record of Zygophiala (Capnodiales, Mycosphaerellaceae) on apple from Montenegro. PHY TOTAKA
AR b b sl iEis 1

Zhang, WP; Sun,J ; Ding, W; Lin, JS; Tan, RM; Lu, L; Liu, XF; Shen, XH; Qian, PY. Extracellular matrix-associated
proteins form an integral and dynamic system during Pseudomonas aeruginosa biofilm development. FRONTIERS
[N CELLULAR AND INFECTION MICROBIOLOGY. 2015,15: DOI: 10.3389.

Zhang, X; An, LJ; Mguyen, TH; Liang, H; Wang, R, Liu, XY, Li, TH;, Qi, ¥F;, ¥Yu, F. The cloning and functional
characterization of peach CONSTANS and FLOWERING LOCUS T homolagous genes FpCo and FpFT. PLOS OME.
2018, 10: e01241080.

Zhou, 55; Li, MJ; Guan, @M; Liu, FL; Zhang, 5; Chen, W, ¥in, LH; @in, ¥; Ma, FW. Physiclogical and proteome
analysis suggest critical roles for the photosynthetic system for high water-use efficiency under drought stress in
Malus. PLANT SCIENCE. 2015, 236! 44-60.

Zhau, XN; Hao, HWi; Zhang, ¥G; Bal, YL; Zhu, WB; Qin,¥X; Yuan, FF; Zhao, FY; Wang, MY, Hu, JJ; Xu, H; Guo, AG;
Zhao, HX; Zhao, ¥; Cao, CL; Yang, ¥YQ, Schumaker, KS; GY; Xie, CG. S052-LIKE PROTEIN KINASES, an SMF1-
RELATED PROTEIN KINASES3-type protein kinase, is impartant for abscisic acid responses in Arabidopsis through
phospharylation of ABSCISICACID-INSENSITIVES. PLANT PHYSIOLOGY. 2015, 168 659-676.

Zhu, LF; Xin, KY; Chen, CQ; Ui, CF,; Si, MR, Zhao L; Shi, X; Zhang, L; Shen, XxH. Sphingobium endophyticus sp nov.
isolated from the root of Hylomecon japonica. ANTONIE WAN LEEUWENHOEK INTERNATIONAL JOURNAL COF
GEMERALAND MOLECULAR MICROEBIOLOGY. 2015, 107: 1001-1008.
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Molecular Phylogenetics and Evolution

Molecular phylogeny of Panorpidae (Insecta: Mecoptera) based on @M

mitochondrial and nuclear genes
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ARTICLE INFO ABSTRACT

Article history: Panorpidae are the largest family in Mecoptera, covering approximately 70% species of the order.
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However, the phylogenetic relationship within Panorpidae has not been adequately explored. Here we
analyzed the phylogenetic relationships among 70 species of five genera in Panorpidae using maximum
likelihood and Bayesian inference based on two mitochondrial (cox! and cox2) and one nuclear (285
rRNA) gene [ragments with Panorpodes kugndianensis and Brachypanorpa carolinensis in Panorpodidae
as outgroups. The results show that the genera Neopanorpa, Sinopanorpa and Dicerapanorpa are mono-
phyletic, while the widespread genus Panorpa is reconfirmed to be a paraphyletic group. The P. centralis

Systematics group is monophyletic and may merit a generic status, while the P. davidi and P. amurensis groups are
Phylogenetics paraphyletic. The divergence time estimated from BEAST analysis indicates that the Panorpidae may
Divergence time originate in the period from early Paleogene (63.6 mya) to middle Eocene (412 mya), and most
Biogeography diversification within Panorpidae occurred in the Cenozoic. The phylogeny and biogeography of Panor-

pidae are briefly discussed.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

Panorpidae is the most speciose family in the order Mecoptera
and comprises approximately 400 described species (Byers and
Thornhill, 1983; Kaltenbach, 1978; Penny and Byers, 1979). They
are commaonly called scorpionflies because their male genital bulb
is enlarged and recurved upward, resembling the tail of scorpions.
The species of Panorpidae are currently assigned to six genera,
Panorpa Linnaeus, 1758, Leptopanorpa Maclachlan, 1875;
Neopanorpa Weele, 1909; Sinopanorpa Cai & Hua, 2008;
Furcatopanorpa Ma & Hua, 2011, and Dicerapanorpa Zhong &
Hua, 2013. The monotypic Furcatopanorpa is distributed in central
China (Ma and Hua, 2011). Sinopanorpa (3 species) and
Dicerapanorpa (8 species) are also endemic to China (Cai et al,
2008; Zhong and Hua, 2013a). Lepropanorpa (13 species) is
claimed to be exclusively distributed in Java, Indonesia (Chau
and Byers, 1978). Neopanorpa (129 species) is found from India,
Southeast Asia, Indo-China and southern China (Byers and
Thornhill, 1983). The dominant speciose genus Panorpa (246 spe-
cies) is distributed in the whole Holarctic region and northern
Oriental region (Zhong and Hua, 2013a).

* Corresponding author. Fax: +86 29 87091342,
E-mail address: huabzh@®nwsuafedu.cn (B.-Z Hua).

hittp: f{dx.dol.org/ 10,101 6{j.ympev.201 5.01.009
1055-7903/2 2015 Elsevier Inc. All rights reserved.
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Panorpa and Neopanorpa are the most species-rich genera in
Panorpidae and consist of more than 90% species of the family.
Neopanorpa differs from Panorpa by vein 1A joining the hind margin
of forewing before the origin of Rs, usually with one cross vein
between 1A and 2A. tergum Il of males with a developed notal
organ, and the main plate short and simple, with the axis undevel-
oped and generally not extending beyond the main plate (Cai et al.,
2008; Cheng, 1957; Ma and Hua, 2011; Ma et al., 2012; Zhong and
Hua, 2013a). Panorpa is the widespread species-rich genus in
Panorpidae (Penny and Byers, 1979), and is such a diverse taxon
that its component species are categorized into different species
groups for regional faunas based on morphological criteria (Byers,
1993; Carpenter, 1931, 1938; Cheng, 1957; Esben-Petersen, 1921;
Issiki, 1933; Ward, 1983: Willmann, 1977).

Previous phylogenetic studies of Panorpidae are mainly based
on morphological data (Issiki, 1933; Ma et al., 2012; Willmann,
1977, 1989). Pgnorpa was considered paraphyletic with
Neopanorpa and Leptopanorpa based on wing venation
(Willmann, 1989) and female genital plates and other characters
(Ma et al., 2012). Based on molecular data, Misof et al. (2000)
and Whiting (2002) also concluded that Panerpa is paraphyletic
with Neopanorpa. The limited studies on the phylogenetic informa-
tion of Panorpidae are essentially restricted to a small number of
European, American and Asian species (Ma et al.. 2012; Misof
et al., 2000; Whiting, 2002; Willmann, 1977, 1989). Recent studies
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‘translocase of Puccinia striiformis,
promotes cell death and fungal
growth

Chunlei Tang®, Jinping Wei*, Qingmei Han®, Rui Liv*, Xiaoyvan Duan?, Yanping Fu?,
. Xueling Huang®, Xiaojie Wang* & Zhensheng Kang*

Adenine nucleotide translocase (ANT) is a constitutive mitochondrial component that is involved in

. ADPJATP exchange and mitochondrion-mediated apoptosis in yeast and mammals. However, little

- is known about the function of ANT in pathogenic fungi. In this study, we identified an ANT gene

- of Puccinia striiformis f. sp. tritici (Pst), designated PSANT. The PSANT protein contains three typical

. conserved mitochondrion-carrier-protein (mito-carr) domains and shares more than 70% identity

. with its orthologs from other fungi, suggesting that ANT is conserved in fungi. Immuna-cytochemical
localization confirmed the mitochondrial localization of PSANT in normal Pst hyphal cells or collapsed
cells. Over-expression of PsANT indicated that PsANT promotes cell death in tobacco, wheat and
fission yeast cells. Further study showed that the three mito-carr domains are all needed to induce

. cell death. qQRT-PCR analyses revealed an in-planta induced expression of PSANT during infection.

. Knockdown of PsANT using a host-induced gene silencing system (HIGS) attenuated the growth and

. development of virulent Pst at the early infection stage but not enough to alter its pathogenicity.

. These results provide new insight into the function of PSANT in fungal cell death and growth and

. might be useful in the search for and design of novel disease control strategies.

. Apoptosis is a form of cell death that plays key roles in development, tissue homeostasis and disease’.
. The misregulation of apoptosis might lead to degenerative diseases, such as the Alzheimer disease in
. humans®. Apoptosis is governed in cells by a sophisticated machinery with an elaborate array of checks
and balances’. Mitochondria contribute to apoptosis induction by changing mitochondrial membrane
permeability (MMP), and an in vitro system for apoptosis induction requires the presence of mitochon-
dria®. The lethal change in MMP results from a primary mitochondrial outer membrane permeabilization
(MOMP) and the mitochondrial permeability transition (MPT) in the mitochondrial inner membrane®.
MPT activation compromises the normal integrity of the mitochondrial inner membrane, which makes
. the inner membrane freely permeable and allows the free redistribution of solutes and water across the
. inner membrane. This finally results in matrix expansion and mechanical rupture of the outer mem-
. brane®. MPT is regulated by the opening of the permeability transition pore complex (PTPC), a supra-
. molecular complex that is assembled at the contact sites between the mitochondrial outer and inner
. membranes through the dynamic interaction of multiple proteins, including voltage-dependent anion
- channels (VADC]), adenine nucleotide translocase (ANT) and cyclophilin V. ANT is a constitutive mito-
. chondrial inner membrane ADP-ATP antiporter that imports ADP into the mitochondria and exports
: ATP to the cytoso. The ANT dimer exists in two conformations that are referred to as the matrix (m)
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FgSKN7 and FgATF1 have overlapping functions in
ascosporogenesis, pathogenesis and stress responses

in Fusarium graminearum
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Summary

Fusarium head blight caused by Fusarium gra-
minearum is one of the most destructive diseases of
wheat and barley. Deoxynivalenol (DON) produced by
the pathogen is an important mycotoxins and viru-
lence factor. Because oxidative burst is a common
defense response and reactive oxygen species (ROS)
induces DON production, in this study, we character-
ized functional relationships of three stress-related
transcription factor genes FgAP1, FgATF1 and
FgSKN?. Although all of them played a role in toler-
ance to oxidative stress, deletion of FgAP1 or FgATF1
had no significant effect on DON production. In con-
trast, Fgskn7 mutants were reduced in DON produc-
tion and defective in H:0:-induced TRI gene
expression. The Fgap1 mutant had no detectable phe-
notype other than increased sensitivity to H.0. and
Fgap1 Fgatf1 and Fgap1 Fgskn7 mutants lacked addi-
tional or more severe phenotypes than the single
mutants. The Fgatf1, but not Fgskn7, mutant was sig-
nificantly reduced in virulence and delayed in
ascospore release. The Fgskn7 Fgatf1 double mutant
had more severe defects in growth, conidiation and
virulence than the Fgatf1 or Fgskn7 mutant. Instead of
producing four-celled ascospores, it formed eight
small, single-celled ascospores in each ascus. There-
fore, FgSKN7 and FgATF1 must have overlapping
functions in intracellular ROS signalling for growth,

development and pathogenesis in F. graminearum.
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Introduction

Fusarium head blight (FHB) or scab is a destructive
disease of wheat and barey (Bai and Shaner, 2004;
Goswami and Kistler, 2004). One major causal agent is
Fusarium graminearum, which also infects other small
grains. The spikes of host plants are most susceptible to
F graminearum infection at anthesis. Under favorable
environmental conditions, FHB can cause severe
yield losses and reduce grain quality. In addition,
F. graminearum produces toxic secondary metabolites,
including deoxynivalenol (DON) that is a potent
inhibitor of protein synthesis in eukaryotic organisms (Van
de Walle stal, 2010). The accumulation of harmful
mycotoxins such as DON in infested grains is a great
threat to human and animal health. DON is synthesized
by the trichothecene biosynthesis (TR/) genes (Brown
et al, 2004, Alexander efal, 2009). Except the TRI1-
TRI16 and TRI101 genes, all other 11 TAI genes, includ-
ing TRI5, TRI6 and TRIT0, are in the main TAI gene
cluster. TRI5 encodes the enzyme responsible for
trichodiene synthesis, which is the first and key step for
DON biosynthesis. TRIE and TRI10 are two transcription
factor genes that regulate TR/ gene expression (Seong
et al.,, 2009; Nasmith et al., 2011).

In E graminearum, several environmental factors have
been implicated in the regulation of DON production,
including pH and reactive oxygen species (ROS) stress.
Acidic pH is conducive to TRI gene expression and DON
production. At alkaline pH conditions, expression of THI
genes and DON production are suppressed (Gardiner
et al., 2009b; Merhej ef al., 2011). Several studies also
showed that ROS is involved in regulating DON synthesis
in F. graminearum (Ochiai et al., 2007, Audenaert ef al.,
2010). Low concentrations of Hz0: or sublethal levels of
prothioconazole fungicides stimulated DON production,
Interestingly, expression of THf genes could be detected
at early infection stages (Guldener etal, 2008; ligen
et al., 2009). Because oxidative burst is a common plant
defense response, F. graminearum may use ROS gener-
ated by the host as a trigger to upregulate DON
biosynthesis. DON also is phytotoxic and DON production
is an important virulence factor in FHB (Proctor ef al.,
1997, Desjardins et al., 2000).
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SOS2-LIKE PROTEIN KINASES5, an SNF1-RELATED
PROTEIN KINASE3-Type Protein Kinase, Is Important for
Abscisic Acid Responses in Arabidopsis through
Phosphorylation of ABSCISIC ACID-INSENSITIVES5'CFPEN]

Xiaona Zhou®, Hongmei Hao?, Yuguo Zhang’, Yili Bai, Wenbo Zhu, Yunxia Qin®, Feifei Yuan, Feiyi Zhao®,
Mengyao Wang, Jingjiang Hu, Hong Xu, Aiguang Guo, Huixian Zhao, Yang Zhao, Cuiling Cao,
Yongqing Yang, Karen S. Schumaker, Yan Guo, and Chang Gen Xie*

State Key Laboratory of Crop Stress Biology for Arid Areas, College of Life Science, Northwest A&F
University, Yangling, Shaanxi 712100, China (X.Z, HH., Y.B, W.Z,FY, MW, JH, HX, AG, HZ, CC,CGX.);
State Key Laboratory of Plant Physiology and Biochemistry, College of Biological Sciences, China Agricultural
University, Beijing 100193, China (Yu.Z., Y.Q., F.Z, Ya.Z, Y.Y., Y.G.); and School of Plant Sciences, University of
Arizona, Tucson, Arizona 85721 (K.5.5.)

Abscisic acid (ABA) plays an essential role in seed germination. In this study, we demonstrate that one SNF1-RELATED PROTEIN
KINASE3-type protein kinase, SOS2-LIKE PROTEIN KINASES (PKS5), is involved in ABA signal transduction via the phosphorylation
of an interacting protein, ABSCISIC ACID-INSENSITIVES (ABI5). We found that pks5-3 and pks5-4, two previously identified
PKS5 superactive kinase mutants with point mutations in the PKS5 FISL/NAF (a conserved peptide that is necessary for
interaction with 5053 or SOS3-LIKE CALCIUM BINDING PROTEINs) motif and the kinase domain, respectively, are
hypersensitive to ABA during seed germination. PKS5 was found to interact with ABI5 in yeast (Saccharomyces cerevisiae),
and this interaction was further confirmed in planta using bimolecular fluorescence complementation. Genetic studies revealed that
ABI5 is epistatic to PKS5. PKS5 lates a serine (Ser) residue at position 42 in ABI5 and regulates ABA-responsive gene
expression. This phosphorylation was induced by ABA in vivo and transactivated ABI5. Expression of ABI5, in which Ser-42
was mutated to alanine, could not fully rescue the ABA-insensitive phenotypes of the abi5-8 and pks5-4abi5-8 mutants. In
contrast, mutating Ser-42 to aspartate rescued the ABA insensitivity of these mutants. These data demonstrate that PKS5-
mediated phosphorylation of ABI5 at Ser-42 is critical for the ABA regulation of seed germination and gene expression in

Arabidopsis (Arabidopsis thaliana).
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The phytohormone abscisic acid (ABA) plays im-
portant roles in plant growth and developmental
processes (Finkelstein et al., 2002; Cutler et al., 2010).
Recently, a phosphorylation cascade has been shown
to play a fundamental role in early ABA signaling
(Fujita et al., 2009; Cutler et al., 2010). When bound to
ABA, PYRABACIN RESISTANCE1l/PYRABACIN
RESISTANCEI1-LIKE/REGULATORY COMPONENTS
OF ABSCISIC ACID RECEPTOR-type ABA receptors
(hereafter referred to as PYLs) interact with and in-
hibit clade A PROTEIN PHOSPHATASE2C (FPFP2C).
This leads to the release of SNF1-RELATED PRO-
TEIN KINASE2 (SnRK2)- protein kinases from
PP2C-SnRK2 complexes, allowing SnRK2s to phos-
phorylate and activate downstream effectors of ABA re-
sponses, such as ABSCISIC ACID-INSENSITIVES (ABIS5)
and other ABSCISIC ACID-RESPONSIVE ELEMENT-
BINDING FACTORs (ABFs; Fujita et al., 2009; Cutler
et al., 2010).

The phosphorylation of ABI5 and ABFs by ABA-
activated kinases is required for ABA-responsive gene
expression (Lopez-Molina et al,, 2001, 2003; Furihata
et al., 2006; Rodrigues et al., 2013). ABI5 and ABFs
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