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DELEGATE

INFORMATION

BADGES

DELEGATE INFORMATION 02

|
LIABILITY

Name badges contain abarcode which will be
scanned on entry torecord attendance at meeting
for SEB administrative purposes only. Eachbadge
barcode contains thefollowing information which
hasbeen supplied during theregistration process:
fullname, institution and email address.

Badges mustbe worn for the duration of the

meeting, both for security purposes and catering
identification.

CATERING

Lunch andrefreshments during the satellite
meeting areincludedin yourregistration fee and
willbeservedinthebreakout arealocated onthe
ground floor of Palazzo Affari.

CERTIFICATE OF ATTENDANCE

Delegatesrequiring a certificate of attendance
should visit the SEBregistration desk on their
departure or by email from admin@sebiology.org

VENUE

Firenze Fiera Congress and Exhibition Centre
Piazza Adua, 1,50123, Firenze FI, Italy

Tel: +3905549721

Web: www.firenzefiera.it/en/

Thescientificsessions will be taking placeinroom
Adua1located onthefirstfloorin Palazzo Affari.

WI-FI INTERNET ACCESS

Neitherthe Society for Experimental Biology
nor the Firenze Fiera Congress and Exhibition
Centre will acceptresponsibility for damage or
injury topersons or property during the meeting.
Participants are advised to arrange their own
personal healthand travelinsurance.

PHOTOGRAPHY

Nophotographs are tobe taken of the speakers and
theirslides during the satellite meeting unless
consentis given by the speaker.

*Please note: The SEBwill be taking photos during

the event for promotional purposes. If you have any
concerns, pleasevisitthe SEBregistration desk.

POSTER SESSIONS

The poster sessions will be taking placein the
breakoutareabetween 16:45-17:45 on 30 June and
16:45-18:000n 1 July. Poster presenters areinvited
tohangtheirposteronarrival (Velcrowill be
provided) and are asked toremove their posters

by 18:000n 1July. Any posters left behind will be
disposed of.

REGISTRATION

Theregistration desk will be open during the hours
ofthemeetingand a SEB staff member willbe on
hand during therefreshment and lunch breaks
should yourequire any assistance.

SOCIAL MEDIA

Internet accessis available during the meeting and
free of charge. Logindetails willbe available at the
registration desk.

We'relooking toincrease the conversation at the
meetingusing:

#SEBAMM

@SEBiology

www.facebook.com/SEBiology
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PROGRAMME

SATURDAY 30 JUNE

(® 08:45 REGISTRATION

© 09:30

Welcome and introduction
Silvia Coimbra

Meeting organising committee

SESSION 1 OVULE DEVELOPMENT -
GERMLINE DEVELOPMENT AND FUNCTION

CHAIR: SILVIA COIMBRA

® 10:00

Prof Lucia Colombo

Universita degli Studi di Milano, Italy
Molecular mechanisms controlling ovule
development in Arabidopsis

PS18.1

® 10:30

Dr Matthew R Tucker

The University of Adelaide, Australia
Activating the female germline during
Arabidopsis and barley ovule development
PS18.2

(® 11:00 REFRESHMENT BREAK/POSTERS

© 11:30

DrDaphné Autran

IRD - University of Montpellier, France
Role of early ovule architecture in female
germ cell fate establishment

PS18.3

© 11:45

Miss Sara C M Pinto

Sexual Plant Reproduction and Development lab,
Faculty of Sciences, University of Porto, Portugal
Deciphering the cellular communication during
early ovule development

PS18.4

PROGRAMME 03

® 12:00

Dr Malgorzata Gutkowska

Institute of Biochemistry and Biophysics PAS, Poland
Rab-dependent vesicular trafficis indispensable
for maternal control of male and female
gametophyte development but not for embryo
development of Arabidopsis thaliana

PS18.5

® 12:15

Sebastien Andreuzza

University of Cambridge, United Kingdom
Elucidating the genetic and developmental
controls of germline formation and differentiation
in plants

PS18.6

(® 12:30 LUNCH/POSTERS

©® 13:45

Dr Aureliano Bombarely

Virginia Tech, United States

Genetic insights of the modification of the
reproduction mechanisms during plant
domestication

PS18.7

© 14:15

Dr Concha Gomez-Mena

CSIC, Spain

Overexpression of the tomato SPOROCYTELESS
ortholog alters reproductive development
PS18.8

© 14:30

Miss Cindy Callens

University of Nottingham, United Kingdom
The effects of heat stress on the reproductive
organs of European barley varieties

PS18.9
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SESSION 2 POLLEN GERMINATION AND POLLEN
TUBE GROWTH - FERTILIZATION AND
POLYSPERMY BLOCK

CHAIR: LUCIA COLOMBO

© 14:45

José Feijo

University of Maryland, United States

Ion homeostasis and reproduction: molecular
basis and integrative mechanisms

PS18.10

© 15:15

Dr Marta A Mendes

University of Milan, Italy

Synergid cell death in Arabidopsis, a role
for Cytokinin

PS18.11

® 15:30

PechaKucha

Miss Jessy Silva (PS18.12), Rosanna Petrella
(PS18.13), Mr Ricardo B Lopes (PS18.14),
Mario L Costa (PS18.15)

(® 15:40 REFRESHMENT BREAK/POSTERS

® 16:15

AnaMarta Pereira

Universitd degli Studi di Milano, Italy

Lost highway: a pistil & pollen tube love story
PS18.16

O® 16:30

Amal]Johnston

Jacobs University, Germany; University of
Heidelberg, Germany

A higher-order transcription factor network
governs egg cell differentiation and stress
homeostasis in Arabidopsis

PS18.17

® 16:45 POSTER SESSION 1

(® 17:45 END OF DAY 1

PROGRAMME 04

SUNDAY 1 JULY

® 08:30 REGISTRATION

CHAIR: CRISTINA FERRANDIZ

® 09.00

Dr Pilar S Testillano

Biological Research Center CIB-CSIC, Spain
Microspore embryogenesis: unravelling the
determinant factors of cell totipotency for
crop improvement

PS18.18

© 09:30

Prof Silvia Coimbra

Faculdade de Ciéncias Universidade do Porto,
Portugal

AGPs as markers for phragmoplast assembly
during Quercus suber microsporogenesis
PS18.19

® 09:45

Dr Maria ManuelaR Costa

BiolSI University of Minho, Portugal
Chromatin remodelling during the progamic
phase of Quercus suber

PS18.20

SESSION 3 EMBRYOGENESIS AND ENDOSPERM
DEVELOPMENT - SEED AND FRUIT
DEVELOPMENT

CHAIR: SIMONA MASIERO

® 10:00

Cristina Ferrandiz

Instituto de Biologia Molecular y Celular de Plantas,
CSIC-UPV, Spain

A stylish story of carpel evolution

PS18.21
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PROGRAMME

©® 10.30

Dr Varvara E Tvorogova

Saint Petersburg State University, Russia
MtWO0X9-1 gene in the somatic embryogenesis
in Medicago truncatula

PS18.22

© 10:45

PechaKucha

Mr Mércio FM Couto (PS18.23), Mr Luis F C Povoas
(PS18.24), Dr Mara Cucinotta (PS18.25), Dr Silvia
Manrique (PS18.26)

® 10:55 REFRESHMENT BREAK/POSTERS

©® 11:30

Mr Meisam Nazari

Georg-August University of Gottingen, Germany
Response of soybean and common bean seeds
to ultrasound

PS18.27

® 11:45

Ms Ana Lopes

Faculdade de Ciéncias da Universidade do Porto,
Portugal

Stay stick: how to fit each tile in the SEEDSTICK
TF control frame?

PS18.28

® 12:00

Prof Simon J Hiscock

Department of Plant Sciences, University of Oxford,
United Kingdom

Stigma surface components and their role(s)

in sexual plant reproduction

PS18.29

® 12:30 LUNCH/POSTERS

CHAIR: PILAR TESTILLANO

PROGRAMME 05

® 13:45

Dr Emidio Albertini

Dept. of Agricultural Food and Environmental
Sciences, University of Perugia, Italy

APOSTART: a candidate gene involved in embryo
progression and parthenogenesis

PS18.30

© 14:15

Dr Martina Juranic

CSIRO Agriculture and Food, Australia

Too many mothers in a gamma-irradiated mutant
of apomictic Hieracium praealtum

PS18.31

© 14:30

Duarte D Figueiredo

Swedish University of Agricultural Sciences and
Linnean Center for Plant Biology, Sweden
Auxinregulates endosperm cellularisation

in Arabidopsis

PS18.32

® 14:45

Dr Clément Lafon Placette

Department of Botany Charles University in Prague,
Czech Republic

Evolution of hybridisation barriers along
Arabidopsis lineages: the case of hybrid seed
lethality

PS18.33

© 15:00

Mr BuziRaviv

Ben Gurion University, Israel

Novel insights into the function of dead organs
enclosing embryos of angiosperms

PS18.34

(® 15:15 REFRESHMENT BREAK/POSTERS
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® 15:45

Dr Simona Masiero

University of Milan, Italy

AFRUIT-TALK

PS18.35

® 16:15

Ms Elina A Potsenkovskaya

Saint Petersburg State University, Russia
NE-Y genes in Medicago truncatula somatic
embryogenesis

PS18.36

® 16:30 CLOSING REMARKS AND DISCUSSION

(® 16:45 POSTER SESSION 2 AND FAREWELL
PORT WINE TASTING

(® 18:00 CLOSE OF MEETING

PROGRAMME 06

PLANT SECTION SATELLITE

PROGRAMME 07

POSTER SESSIONS
30 JUNE AND 1 JULY

Miss Jessy Silva

Faculdade de Ciéncias da Universidade
do Porto, Portugal

Unravelling the importance of FLAS
(Fasciclin-like Arabinogalactan Protein 5)
in Arabidopsis reproduction

PS18.12

Rosanna Petrella

University of Milan, Italy

BASIC PENTACYSTEINE PROTEINS control
septum formation during carpel development
in Arabidopsis thaliana

PS18.13

Mr Ricardo B Lopes

Faculty of Sciences of the University

of Porto, Portugal

Development and characterisation of knock-down
RNAi and promoter-induced GUS expression lines
for Arabinogalactan Protein 20 (AGP20)

in Arabidopsis thaliana

PS18.14

MarioL Costa

Faculdade de Ciéncias da Universidade

do Porto, Portugal

Fasciclin-like Arabinogalactan Proteins
expression pattern during seed development
is highly conserved across species

PS18.15

Mr Marcio FM Couto

Faculty of Sciences of the University

of Porto, Portugal

Fasciclin-like arabinogalactan proteins involved
in plant reproduction: an analysis from Quercus
to Arabidopsis

PS18.23

Mr Luis F CPdvoas

Department of Biology Faculty of Sciences of the
University of Porto, Portugal

Expression of allergens in Betula pendula pollen
under atmospheric pollution influence

PS18.24

Dr Mara Cucinotta

Dipartimento di Bioscienze, Universita degli
Studi di Milano, Italy

VPS13isinvolved in the miRNA-dependent
translational repression pathway required for
ovule development in Arabidopsis thaliana
PS18.25

Dr Silvia Manrique

Universitd degli Studi di Milano, Italy
Regulation of sporogenesis through auxin-
dependent pathways

PS18.26

Amal]Johnston

Jacobs University, Germany; University of
Heidelberg, Germany

BYEPASS - A robust and versatile homology-
(in)dependent multi-fragment assembly for
functional transgenesis

PS18.37

Amal]Johnston

Jacobs University, Germany; University of
Heidelberg, Germany

Boechera revisited: developmental heterochrony
and epigenetically coordinated transcriptional
rewiring underlie apomixis

PS18.38
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ADVANCES IN PLANT

REPRODUCTION -

FROM GAMETES TO SEEDS

PS18.1 MOLECULAR MECHANISMS
CONTROLLING OVULE DEVELOPMENT
IN ARABIDOPSIS

™ SATURDAY 30 JUNE 2018 ® 10:00

PS18.2 ACTIVATING THE FEMALE
GERMLINE DURING ARABIDOPSIS
AND BARLEY OVULE DEVELOPMENT

™ SATURDAY 30 JUNE 2018 © 10:30

& LUCIACOLOMBO (UNIVERSITA DEGLI STUDI
DI MILANO, ITALY), ANDREA GUAZZOTTI
(UNIVERSITA DEGLI STUDI DI MILANO, ITALY),
MARA CUCINOTTA (UNIVERSITA DEGLI STUDI
DI MILANO, ITALY), ALEX CAVALLERI
(UNIVERSITA DEGLI STUDI DI MILANO, ITALY),
VERONICA GREGIS (UNIVERSITA DEGLI STUDI
DI MILANO, ITALY)

@ LUCIA.COLOMBO@UNIMI.IT

Ovulesarehighly complex structuresthatupondouble
fertilization developintoseeds. The determination of
ovule identity and number is therefore essential to
ensureprogeny. Wehaveinvestigated therole of auxin
and cytokininsandtheir cross talkinthe determination
of ovule number and ovule development. One of the
transcriptionfactorsthatplayanimportantroleinovule
developmentisthe Auxin Response Factor Monopteros
(MP). Wehave created two CRISPR CAS9mp mutant
allelestostudytherole of MP during ovule development.
The mutants have been fully characterised and the
datapresented. Furthermore the network controlled
byMPand thetranscriptional and post-transcriptional
regulation of MP during ovule development will
bediscussed.

@ MATTHEW R TUCKER (THE UNIVERSITY OF
ADELAIDE, AUSTRALIA), LAURA G WILKINSON
(THE UNIVERSITY OF ADELAIDE, AUSTRALIA),
DAYTON C BIRD (THE UNIVERSITY OF ADELAIDE,
AUSTRALIA), WENG H LEONG (THE UNIVERSITY OF
ADELAIDE, AUSTRALIA)

@ MATTHEW.TUCKER@ADELAIDE.EDU.AU

Female gamete formationinflowering plantsinitiates
inthe ovule, where a pool of somatic cells giverise to
a single germline cell. Germline establishment is a
fundamental prerequisite for seed development, butis
poorlyunderstood duetothelocationof progenitor cells
deepwithintheflower. Wehavebeeninvestigating this
processindicotand monocot modelsusingcell-type
specificmethodologies. Our approachisprovidingnovel
molecular, compositionalandmorphometricinsightinto
themechanisticbasisandevolutionary conservation of
germlineformation, andidentifyingpotential targets
for cropimprovement strategies.
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PS18.3 ROLE OF EARLY OVULE
ARCHITECTURE IN FEMALE GERM
CELL FATE ESTABLISHMENT

™ SATURDAY 30 JUNE 2018 ® 11:30

ABSTRACTS 09

PS18.4 DECIPHERING THE CELLULAR
COMMUNICATION DURING EARLY OVULE
DEVELOPMENT

™ SATURDAY 30 JUNE 2018 © 11:45

& DAPHNE AUTRAN (IRD - UNIVERSITY OF
MONTPELLIER, FRANCE), CELIA BAROUX
(UNIVERSITY OF ZURICH, SWITZERLAND),
ETHEL MENDOCILLA-SATO (UNIVERSITY OF
ZURICH, SWITZERLAND), ELVIRA HERNANDEZ-
LAGANA (IRD - UNIVERSITY OF MONTPELLIER,
FRANCE), THOMAS VAIN (IRD - UNIVERSITY
OF MONTPELLIER, FRANCE), GABRIELLA MOSCA
(UNIVERSITY OF ZURICH, SWITZERLAND),
DANIEL GRIMANELLI (IRD - UNIVERSITY
OF MONTPELLIER, FRANCE), CELIA BAROUX
(UNIVERSITY OF ZURICH, SWITZERLAND)

@ DAPHNE.AUTRAN@IRD.FR

Duringplantearly ovule development, the somatic-to-
reproductive transition establishes thefemale germ
cell initial or MMC, committed to meiosis. Despite
considerable progress in deciphering genetic and
epigeneticcontributionsto MMC fate establishment,
we lack a precise description of the associated
morphogeneticeventsinthe ovule primordium. This
questioncannowbeaddressed thankstotheadvent
of non-invasive, high-resolution 3D imaging and
imageprocessing techniques, combined tofunctional
approaches. In addition, with its relatively simple
structure, consistingofc.a. 10 cellsatemergenceand
c.a.100cellsatmature MMCstage, the Arabidopsis ovule
primordiumoffersanattractive 3D object tocreatetissue
models capturinginformative patterningrules. Ourfirst
resultssuggestthat cell divisionand growth patterns
aredynamicduringearly ovule development. Genetic
alterationofanisotropic cell growthand cellgeometry
lead todefectsintheregionalisation of cell divisions
and to the formation of multiple MMCs. Conversely,
mutationsindifferent pathwaysknowntoalter MMC
unicity also change cell proliferation patterns. We
furtherhypothesizethatauxinresponse andsignalling
may contribute patterning instructions influencing
MM(C(fate.

& SARACMPINTO (SEXUAL PLANT REPRODUCTION
AND DEVELOPMENT LAB, FACULTY OF SCIENCES,
UNIVERSITY OF PORTO, PORTUGAL), MATTHEW
TUCKER (PLANT DEVELOPMENTAL GENETICS
LAB, UNIVERSITY OF ADELAIDE, AUSTRALIA),
SILVIA COIMBRA (BIOSYSTEMS AND INTEGRATIVE
SCIENCES INSTITUTE, FACULTY OF SCIENCES,
UNIVERSITY OF PORTO, PORTUGAL)

@ SARAPINTOMENDES94@GMAIL.COM

The European consortium SEXSEED (H2020-MSCA-
RISE-2015)was conceivedtoincrease theknowledge
on seed development. Its main goal is to assemble
the regulatory network controlled by SEEDSTICK
(STK),aD-classMADS box transcription factor. STK
is considered the master regulator of ovule and seed
development. During ovule development, STK is
expressed early on, when the ovule is a finger-like
structure, and along all development. However,
STK known functions are related with successful
fertilization and post-fertilization events. We aimed
at understanding how STK controls early ovule
development. Morphological and genetic analysis
of stk ovules, point that regulates female germline
development, notably, by interfering with cellular
identity perhapsthroughanepigeneticmechanism.

It is known that STK directly regulates the
expression of two (REM) transcription factors to
conferidentity tothesynergidsandantipodalsinthe
embryosac. Analysingpreviously obtained MMCand
nucellusmicroarray datawepropose that REM24may
beregulated by STK during early ovule development,
influencing germline development. Gene expression
analysisshowsthat STK canregulate REM24 expression.
Wewishtounderstandwhether REM24isthemolecular
puzzlepiecefitting STKinthe geneticmodel of germline
development. Therefore, rem24 mutants are being
characterisedinordertoestablisharelationwithSTK
and thefemale germline formation pathway:.
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PS18.5 RAB-DEPENDENT VESICULAR
TRAFFIC IS INDISPENSABLE FOR
MATERNAL CONTROL OF MALE AND
FEMALE GAMETOPHYTE DEVELOPMENT
BUT NOT FOR EMBRYO DEVELOPMENT OF
ARABIDOPSIS THALIANA

™ SATURDAY 30 JUNE 2018 ® 12:00

& MALGORZATA GUTKOWSKA (INSTITUTE OF
BIOCHEMISTRY AND BIOPHYSICS PAS, POLAND),
JOANNA ROJEK (UNIVERSITY OF GDANSK,
POLAND), JULITA NOWAKOWSKA (UNIVERSITY
OF WARSAW, POLAND), MARTA WNUK (INSTITUTE
OF BIOCHEMISTRY AND BIOPHYSICS PAS,
POLAND), MALGORZATA LICHOCKA (INSTITUTE OF
BIOCHEMISTRY AND BIOPHYSICS PAS, POLAND),
JERZY BOHDANOWICZ (UNIVERSITY OF GDANSK,
POLAND), EWA SWIEZEWSKA (INSTITUTE OF
BIOCHEMISTRY AND BIOPHYSICS PAS, POLAND)

@ GOSIAG@IBB.WAW.PL

Eukaryotic cells rely on accuracy and efficiency
of vesicular trafficc. Key molecules providing
specificity offormation of avesicle and subsequently
its recognition and fusion with the acceptor
membrane are Rab proteins. Rabs are anchored to
membranes by covalently linked geranylgeranyl
group(s). This posttranslational modification is
catalyzedbyRab geranylgeranyl transferase (RGT).
We discovered that Arabidopsis plants with
mutationsinthe gene encodingbeta subunit of RGT
(rgtb1)haveseriously disordered female gametogenesis
and this effect is of maternal origin. Decreased Rab
geranylgeranylationleadstomislocalization of PIN-
1 protein around growing gametophyte followed
by defective auxin responses. Additionally large
callose deposits result in ovule degeneration. Male
gametogenesis is disturbed as well in rgtbh1 plants
leading to almost-complete sterility of the pollen.
Deposits of callose and abnormal exine sculpturing
are observed. Defects in male gametogenesis result
from aberrant tapetum structure and function on
maternal plant. Surprisingly, pollination of rgtb1
mutant with WT pollen gives normally developing
heterozygous embryos and onlyminormalformation
ofthe seeds. Theplants germinate and grownormally.
Thissuggeststhat communicationbetween maternal
plant and developing gametophytes relies strongly
onvesiculartraffic. On contrary, proper Rabcyclingin
maternal plantisdispensablefor developing embryo.
Thisworkwas supported by PolishNCN grant UMO-
2016/21/D/NZ3/02615to MG.
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PS18.6 ELUCIDATING THE GENETIC
AND DEVELOPMENTAL CONTROLS

OF GERMLINE FORMATION AND
DIFFERENTIATION IN PLANTS

™ SATURDAY 30 JUNE 2018 © 12:15

& SEBASTIEN ANDREUZZA (UNIVERSITY OF
CAMBRIDGE, UNITED KINGDOM), ARTEMIS PERRAKI
(UNIVERSITY OF CAMBRIDGE, UNITED KINGDOM)

@ SEA60@CAM.AC.UK

Sexual reproduction relies on the formation of
specialised sex cells, the gametes, which giverisetoa
newindividualuponfertilisation. Gametes differentiate
fromprecursorsthatacquireareproductive fate, the
germ cells, and which undergo meiosis to produce
haploid cellswithre-assorted geneticmaterial. Because
ofthedifficultytoaccess germcells,weknowverylittle
aboutthegeneticand developmentalmechanismsin
plantsthatcontrol theirformation anddifferentiation
-whichultimately governs fertility. Here we present
our preliminary results in developing a method to
isolatemale and female germcellsonalargescale, for
directcharacterisationin the model plant Arabidopsis
thaliana. In parallel, we also take a classical genetic
approach, and identified a new function critical for
malemeiosis. Our preliminarywork paves theway to
elucidatetheregulatorymechanismsofplantgermline
differentiation, which should lead to innovative
applications for plant breeding programmes.

PS18.7 GENETIC INSIGHTS
OF THE MODIFICATION OF THE
REPRODUCTION MECHANISMS
DURING PLANT DOMESTICATION

™ SATURDAY 30 JUNE 2018 © 13:45

& AURELIANO BOMBARELY (VIRGINIA TECH,
UNITED STATES), TOMAS HASING (VIRGINIA TECH,
UNITED STATES), SILVIA MANRIQUE (UNIVERSITA
DEGLI STUDI DI MILANO, ITALY), CHENMING
CUI (VIRGINIA TECH, UNITED STATES), LUCIA
COLOMBO (UNIVERSITA DEGLI STUDI DI MILANO,
ITALY), DAVID HAAK (VIRGINIA TECH, UNITED
STATES), DAVID ZAITLIN (UNIVERSITY OF
KENTUCKY, UNITED STATES)

@ AUREBG@VT.EDU

PLANT SECTION SATELLITE

Domesticationcanbedefinedastheprocessofadapting
wildplants and animals for humanuse. The usability
of these species is linked to the selection of specific
traits suchasflowermorphology, fruitsizeoryield. The
selectionofthesetraits canaffectdirectlyandindirectly
theplantreproductionmechanisms. Forexample, the
selection of subtle phenotypicvariationssuch asflower
colourcanproduceaswitchinthepollinator. Othertraits
suchasfruitsize canbeassociated topolyploidy, that
insomecasessuchastriploidbananas, causes sterility
andtheabolition of the sexualreproduction. Florist’s
gloxinia (Sinningia speciosa)is an excellentmodel to
studyplantdomesticationusing genomictools. This
herbaceousperennial species fromthe Gesneriaceae
family is endemic to the Atlantic coastal forest of
southeastern Brazil. John Fyfe developed the first
hybridin 1845 andsincethen, theintensebreedinghas
produced awiderange ofdifferent phenotypes, mainly
affecting the flower morphology and corolla colour.
Selection of actinomorphicflowersand double corollas
where stamensornectarieshavebeen transformedin
petalsarethemainexamples of phenotypesaffecting
plantreproductioninthisspecies. The QTL analysis of
aF2wild (withzygomorphicflowers) xdomesticated
(withactinomorphicflowers) population combined with
there-sequencingof21differentaccessionsrevealed
thatamutationinthe Cycloidea geneisresponsible for
actinomorphic/radial flowers.

PS18.8 OVEREXPRESSION OF THE
TOMATO SPOROCYTELESS ORTHOLOG
ALTERS REPRODUCTIVE DEVELOPMENT

™ SATURDAY 30 JUNE 2018 © 14:15

& CONCHA GOMEZ-MENA (CSIC, SPAIN), EDELIN M
ROQUE (CSIC, SPAIN), M* JESUS LOPEZ-MARTIN
(CsIc, SPAIN), MARICRUZ ROCHINA (CSIC,
SPAIN), LUIS A CANAS (CSIC, SPAIN), JOSE PIO
BELTRAN (CSIC, SPAIN)

@ CGOMEZM@IBMCP.UPV.ES

HYDRA gene, the ortholog of the SPOROCYTELESS/
NOOZLE gene from Arabidopsis (Rojas-Gracia et al.,
2017)isinvolvedintheinitiation ofthe sporogenesis
and the control of fruit set in tomato. Seedless fruit
production is obligate in hydra mutants and fruit
initiation seems to occur as a consequence of the
prematureactivation ofhormonal promoting signals
usually originated after pollination and fertilization of

ABSTRACTS 11

thematureovule. Tofurtheranalysetheroleof HYDRA/
SISPL duringreproductive development we generated
tomato plants that overexpressed this gene. The
ectopicexpressionof HYDRA/SISPL during vegetative
development strongly reduced plant size. However,
leafnumber, leaf shape and plant architecture wasnot
altered by the overexpressionofthis genein vegetative
tissues. During reproductive development HYDRA/
SISPL overexpressionmodifies flowermorphology and
reducesplant fertilityresultinginalownumber of fruits
thatcontain smallseeds.Based ontheseresults, weare
investigatinga possiblerole for HYDRA/SISPLinthe
regulation cellsize or cell division during gametophyte
development.

PS18.9 THE EFFECTS OF HEAT STRESS
ON THE REPRODUCTIVE ORGANS OF
EUROPEAN BARLEY VARIETIES

M SATURDAY 30 JUNE 2018 ©® 14:30

& CINDY CALLENS (UNIVERSITY OF NOTTINGHAM,
UNITED KINGDOM), MATTHEW R TUCKER
(UNIVERSITY OF ADELAIDE, AUSTRALIA),

DABING ZHANG (SHANGHAI JIAO TONG
UNIVERSITY, CHINA), ZOE A WILSON (UNIVERSITY
OF NOTTINGHAM, UNITED KINGDOM)

@ CINDY.CALLENS@NOTTINGHAM.AC.UK

Barley (Hordeum vulgare) is a widely grown cereal
crop thatismainly grown for stock feed, maltingand
brewing. Abiotic stressis one of the major causes of
reductionin crop yield. Many of our cereal crops will
needtoberedesignedtosurvive new extremes, withall
major climatechangemodels predictinganincreasein
temperatureinthefuture. Itisimportant todetermine
key stagesofinflorescence developmentin different
cultivarswhen floral organs aremostvulnerabletoheat
stress. The stages of floret development whenmeiosis
andmitosis occurinthereproductive organshavebeen
shown tobe vulnerable to abiotic stressesin species
suchasrice (Oryza sativa), maize (Zeamays) and wheat
(Triticum aestivum). Inthis study, we examined three
commercial Europeanbarley varietiesincontroland
hightemperature conditionstoinvestigatetheeffects
onreproductive development. Using a combination
offertility assays, 3-dimensionalmodelling, cytology
and immunolabelling, we describe the effect of heat
stress on floret development and identify cultivar-
specificvariationsinstressresponse. Thisenabled usto
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determinethekeystagesofinflorescence development
in different cultivars when floral organs are most
vulnerable to heat stress. This information will be
used to identify and generate barley cultivars that
arelesssusceptibletoheatstressatspecificstagesof
floraldevelopment.

|
PS18.10 ION HOMEOSTASIS AND
REPRODUCTION: MOLECULAR BASIS
AND INTEGRATIVE MECHANISMS

™ SATURDAY 30 JUNE 2018 ®© 14:45

& JOSE FETJO (UNIVERSITY OF MARYLAND,
UNITED STATES)

@ JFEIJO@UMD.EDU

Ion homeostasis has been implicated at various
of reproductive success. We focus on Ca* and
PH signalling on the pollen tubes. I will report on
molecularmechanismsand quantitativestudies ofthe
choreography ofthese twoions during chemotropic
responsestoshowtherelevanceoftheionicstatusof
thepolleninthe perception andsignalling ofexternal
cuesand correctpollentubetargeting.

PS18.11 SYNERGID CELL DEATH IN
ARABIDOPSIS, A ROLE FOR CYTOKININ

™ SATURDAY 30 JUNE 2018 ©® 15:15

& MARTA A MENDES (UNIVERSITY OF MILAN, ITALY),
GIADA CALLIZAYA TERCEROS (UNIVERSITY OF
MILAN, ITALY), LUCIA COLOMBO (UNIVERSITY
OF MILAN, ITALY)

@ MARTA.MIRANDA@UNIMI.IT

Fertilization in flowering plants is complex and
requiresaseries of coordinated eventsinvolving the
maleand female gametophytestoensure successful
seed production. Inthe female gametophyte thetwo
synergid cellsareresponsibleboth fortheattraction
andreceptionofthepollentube-themale gametophyte.
Oncethepollentubepenetratesthereceptive synergid,
itceasesgrowthandentersaprogrammedleadingto
celldeath;thisallowstherelease ofthetwospermcells
intothereceptive synergid—which alsoundergoesa
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similar processof celldeath. Two REM transcription
factors, VALand VDD, bothtargetsofthe ovuleidentity
MADS-boxcomplex SEEDSTICK-SEPALLATA3, forma
complexthatcan control the expression of the cytokines
oxidase/dehydrogenase CKX7.The correctmaintenance
of cytokininlevelsisrequired for thereceptive synergid
todie, allowingsexualfusiontotakeplace.

PS18.16 LOST HIGHWAY:
A PISTIL & POLLEN TUBE LOVE STORY

™ SATURDAY 30 JUNE 2018 © 16:15

& ANA MARTA PEREIRA (UNIVERSITA DEGLI STUDI
DI MILANO, ITALY), ANA LOPES (UNIVERSIDADE
DO PORTO FACULDADE DE CIENCIAS, PORTUGAL),
SILVIA COIMBRA (UNIVERSIDADE DO PORTO
FACULDADE DE CIENCIAS, PORTUGAL),
SIMONA MASIERO (UNIVERSITA DEGLI STUDI
DI MILANO, ITALY)

@ ANAMARTA.PEREIRA@UNIMI.IT

Flowering plants bear immotile sperm cells, which
must be transported along the pistil tissues toreach
the embryo sac inside the ovule, to achieve double
fertilization. The pollen tube (PT) is responsible for
transporting and delivering this passive cargo. Along
itsjourneythroughthepistil, it travelsalongthestigma,
the style transmitting tract (TT) and the funiculus.
In Arabidopsis thaliana the TT is the main road for
PT growth before it turns abruptly in the direction
of an unfertilized ovule. The pistil tissues provide
support, nutrition, and guidance for the growing PTs.

Anydefectinthedevelopment ofthesetissuesmay
leadtoadeficient PT growthandalowseedset. AGPs
are signalling molecules crucial for PT guidance and
successfulfertilization. They areabundant constituents
of the PT pathway and are known to be involved in
differentreproductive processes. Wehave shownthat
atleastonespecific AGP,JAGGER, isimportant during
thePTreceptionatthe embryosac.jaggermutantovules
areabletoattractmorethanonePT duetoafailurein
synergid degeneration. Transcriptomic datacomparing
jaggerandwild-typepistilshave shownmisregulation
of some genes, which arebeing studied. Besidesthis
function, JAGGERis expressedinotherpistil tissues. Its
functioninthesetissuesandtheinvolvement of AGPs
inPT growthisunderanalysis.
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PS18.17 A HIGHER-ORDER
TRANSCRIPTION FACTOR NETWORK
GOVERNS EGG CELL DIFFERENTIATION
AND STRESS HOMEOSTASIS IN
ARABIDOPSIS

M SATURDAY 30 JUNE 2018 © 16:30

& AMAL J JOHNSTON (JACOBS UNIVERSITY, GERMANY;
UNIVERSITY OF HEIDELBERG, GERMANY), OLGA J
KIRIOUKHOVA (JACOBS UNIVERSITY, GERMANY;
UNIVERSITY OF HEIDELBERG, GERMANY),

PALLAVI PAWAR (UNIVERSITY OF HEIDELBERG,
GERMANY), GEETHA GOVIND (UNIVERSITY

OF HEIDELBERG, GERMANY), PRAMOD PANTHA
(LOUISIANA STATE UNIVERSITY, UNITED STATES),
RENAE LEMCKE (UNIVERSITY OF HEIDELBERG,
GERMANY), DANAAE S LARSENA (UNIVERSITY OF
HEIDELBERG, GERMANY), ALAGARSAMY M RHAHUL
(UNIVERSITY OF HEIDELBERG, GERMANY),

JUBIN N SHAH (UNIVERSITY OF HEIDELBERG,
GERMANY), CHATHURA WIJESINGHEGE (LOUISIANA
STATE UNIVERSITY, UNITED STATES), YUE ZHOU
(MAX-PLANCK-INSTITUTE FOR PLANT BREEDING
RESEARCH, GERMANY), WILHELM GRUISSEM (ETH
ZURICH, SWITZERLAND), FRANZISKA TURCK
(MAX-PLANCK-INSTITUTE FOR PLANT BREEDING
RESEARCH, GERMANY), MAHESHI DASSANAYAKE
(LOUISIANA STATE UNIVERSITY, UNITED STATES)

@ AMAL.JOHNSTON@GREENTECHLAB.NET

Eggcellisthematernal precursor fromwhich theentire
organism emerges upon fertilization and ensuing
embryogenesis, and its ontogeny requires tightly
coordinated genetic control involving transcription
factorsand complexregulatorynetworks. We describe
hereinterplaybetweenevolutionarily conserved onco-
proteinhomologs consisting of a core transcriptional
repressor RETINOBLASTOMA RELATED (RBR) and
redundant MYB proteins that orchestrate egg cell
differentiation and development in the model plant
Arabidopsis. In addition to the RBR-MYB duo, we
show that a family of RWP-RK-domain containing
MONO-AMNIOTICTWINEGGS (MATE),andLEAFY
COTYLEDON1(LEC1),bothplant-specifictranscription
factors, participate duringeggcell differentiationand
reproductive stressresponse. RBR physicallyinteracts
withMYBs,MATEsandLEC1,anditalsobindstomost
oftheseloci. Deregulationof RBR, MYBsand MATEsled
toproliferatingeggcellsinsupportoftheirrequirement
toprevent parthenogenesis of the sexual eggs. Cross-
regulation among these factors, and transcriptional
repressionby RBRand Polycomb Repressive Complex 2
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(PRC2)-mediated histone H3K27 trimethylation, govern
eggdevelopmentandexpressionofzygoticpolarity genes
ofthe WUSCHELRELATED HOMEOBOX family. The
proposedregulatorymodel connectingthesemajorhubs
willbehighlyrelevant forin-depth dissection of sexual
orparthenogeneticeggcelldevelopment.

PS18.18 MICROSPORE EMBRYOGENESIS:
UNRAVELLING THE DETERMINANT
FACTORS OF CELL TOTIPOTENCY

FOR CROP IMPROVEMENT

™ SUNDAY 1 JULY 2018 ® 09:00

& PILARS TESTILLANO (BIOLOGICAL RESEARCH
CENTER CIB-CSIC, SPAIN), MARTA-TERESA
SOLALS (CIB-CSIC AND COMPLUTENSE UNIV.
OF MADRID UCM, SPAIN), EDUARDO BERENGUER
(BIOLOGICAL RESEARCH CENTER CIB-CSIC,
SPAIN), IVETT BARANY (BIOLOGICAL RESEARCH
CENTER CIB-CSIC, SPAIN), YOLANDA PEREZ-
PEREZ (BIOLOGICAL RESEARCH CENTER CIB-
CSIC, SPAIN), ELENA CARNEROS (BIOLOGICAL
RESEARCH CENTER CIB-CSIC, SPAIN), MARTA C
RISUENO (BIOLOGICAL RESEARCH CENTER CIB-
CSIC, SPAIN)

@ TESTILLANO@CIB.CSIC.ES

Under specificstress treatments, isolated microspores
canbereprogrammedin vitrotowards embryogenesis,
producing doubled-haploid embryos and plants, useful
biotechnological toolsin plant breeding as source of
new genetic variability, fixed in homozygous plants
in only one generation. Stress-induced microspore
embryogenesis is also an excellent system to study
cellreprogramming, totipotency and embryogenesis.
Ourrecentinvestigationsintwomodel crop species,
Brassica napus and Hordeum vulgare, have revealed
that the stress treatment inducing embryogenesis
also caused cell death, together with activation of
autophagyand cysteinproteases. Invitrotreatments
usingautophagyinhibitorsreduced cell deathlevels
and, consequently, increased the efficiency of in
vitromicrospore embryogenesis,indicatingarolefor
autophagy in microspores death. Results have also
shown thatmicrosporereprogramming, totipotencyand
embryogenesisinitiation were epigeneticallyregulated,
and associated with global DNA hypomethylation,
METI1 DNA methyltransferase down-regulation,and
lowlevelsofhistone H3K9 dimethylation. Treatments
with epigeneticmodulatorslikeazacytidine (DNAde-
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methylatingagent) and BIX-01294 (inhibitor of H3K9
methylation) promote microspore reprogramming,
leading to higher proportion of embryogenesis
initiation. Endogenous auxin hasbeenrevealedasa
determinantfactor of embryogenesisinductionsince
de novo auxin biosynthesis, its activity and polar
transport wererequired for microspore embryogenesis
initiation, while their pharmacological inhibition
drasticallyreduced embryo formation. The findings
providenewinsightsintothemechanismsunderlying
microsporeembryogenesisinitiation and progression.
They also open up new intervention pathways to
improve the efficiency of in vitro embryogenesis
systemsfortheirexploitationin cropimprovementand
breedingprograms.

PS18.19 AGPS AS MARKERS FOR
PHRAGMOPLAST ASSEMBLY DURING
QUERCUS SUBER MICROSPOROGENESIS

M SUNDAY 1 JULY 2018 ® 09:30

& MARIO COSTA (FACULDADE DE CIENCIAS
UNIVERSIDADE DO PORTO, PORTUGAL),
SILVIA COIMBRA (FACULDADE DE CIENCIAS
UNIVERSIDADE DO PORTO, PORTUGAL),
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being detected after the convoluted sheets stage,
suggestingthat AGPsmay play adeterminantrolein
the celldivision patterning by affecting the cell plate
localization and formation. Immunolocalization of AGPs
andpectinsinseveral development stages of Q. suber
antherswasperformedrevealingthatduringthe short
period encompassed betweenmeiosisinitiationand
tetrad formation, JIM13 and JIM8 AGP epitopes could
befoundlabelling the cytoplasm, vesicular structures
and newly formed cell walls. This finding may be
one more link connecting AGPs to cell division and
microsporedifferentiation.

PS18.20 CHROMATIN REMODELLING
DURING THE PROGAMIC PHASE OF
QUERCUS SUBER

™ SUNDAY 1 JULY 2018 ©® 09:45

& MARIA MANUELA R COSTA (BIOISI UNIVERSITY
OF MINHO, PORTUGAL), TERESA RIBEIRO
(BIOISI UNIVERSITY OF MINHO, PORTUGAL),
HELENA SILVA (BIOISI UNIVERSITY OF MINHO,
PORTUGAL), LEONOR MORAIS-CECILIO (LEAF
INSTITUTE OF AGRONOMY UNIVERSITY OF
LISBON, PORTUGAL)

@ SCOIMBRA@FC.UP.PT

@ MANUELA.COSTA@BIO.UMINHO.PT

Quercus suber L., is an evergreen tree native to the
Mediterranean basin region, and is mostly found
stretching from the Estremadura region of Spain
to the Ribatejo and Alentejo regions of Portugal.
Arabinogalactan proteins (AGPs) are highly
glycosylated hydroxyproline rich cell membrane
bound GPI-anchoredproteins. AGPshavebeenforlong
associatedwith several aspectsofplant development
including cell proliferation and survival, pattern
formation, reproduction and growth. Previous studies
duringmicrosporogenesisin Q. suberand Arabidopsis
showedanintimate connectionbetween AGPsandthe
gametophytic cellsdifferentiation. AGPsdisruptionin
both Arabidopsis and Nicotiana tabacum,was shown
to disturb the cortical microtubular organization.
Zygote and proembryo cells of N. tabacum in vitro
cultures subjected to B-glucosyl Yariv (3GlcY) reagent,
an exogenous AGP inhibitor, presented an increase
of aberrant division and endosomes distribution
patterning on the cell plate, related to the reduction
of AGPs. DuringA. thalianamicrosporogenesis AGPs
were shown to integrate the cell plate formation,

Flower development is a complex process, which
determines speciesreproductive success. Chromatin
statesassociatedwith distinct epigeneticmarks have
been correlated with the development of floral tissues.
Trees of Quercus genus are monoecious with along
progamicphase (delayedfertilization), and commonly
withbiennial fructification. Q. suberisuniqueasithas
bothbiennialandannual cycles of fructification, being
agoodmodeltostudybothreproductivehabitsinthe
samebackground. Here we describe some chromatin
remodelling events during the long progamic phase
in Q. suberannual and biennial flowers. Fluorescence
immunodetection marks related to transcription
activity (H3K4me3 and H3K18ac) and to transcription
silencing (5-mC and H3K9me2) were assessed in
different stages of the progamicphase. Inall the studied
stages,anincreasing gradient ofall epigeneticmarks
wasdetected fromthe stigmatotheabscissionzone.In
general, themarksassociated with active transcription
were more widely distributed with a stronger signal
thanthemarksassociated with genesilencing. Inthis
work, wealsoused the genomicresource generated by
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thePortuguese Cork Oak ESTs Consortiumtoidentify
Q. suberhomologues of epigeneticmodifyingenzymes
and established their phylogenetic relationships.
Expression of these genes was evaluated by qRT-
PCR.Thisworkevidencesthattheprogamicphasein
Q. subereitherinannual orinbiennialflowersisalong
and complexprocessinvolving chromatinremodelling
inseveraltissues.

PS18.21 A STYLISH STORY OF
CARPEL EVOLUTION

M SUNDAY 1 JULY 2018 ® 10:00

& MCRISTINA FERRANDIZ (INSTITUTO DE BIOLOGIA
MOLECULAR Y CELULAR DE PLANTAS. CSIC-
UPV, SPAIN), AFRICA GOMARIZ-FERNANDEZ
(INSTITUTO DE BIOLOGIA MOLECULAR Y
CELULAR DE PLANTAS. CSIC-UPV, SPAIN),
VICTOR ZUNIGA-MAYO (INSTITUTO DE BIOLOGIA
MOLECULAR Y CELULAR DE PLANTAS. CSIC-
UPV, SPAIN), CHLOE FOURQUIN (INSTITUTO DE
BIOLOGIA MOLECULAR Y CELULAR DE PLANTAS.
CSIC-UPV, SPAIN), VERONICA SANCHEZ-
GERSCHON (INSTITUTO DE BIOLOGIA MOLECULAR
Y CELULAR DE PLANTAS. CSIC-UPV, SPAIN),
PATRICIA BALLESTER (INSTITUTO DE BIOLOGIA
MOLECULAR Y CELULAR DE PLANTAS. CSIC-
UPV, SPAIN), STEFAN DE FOLTER (LANGEBIO
CINVESTAT-IPN, MEXICO)

@ CFERRANDIZ@IBMCP.UPV.ES

Fruits are a major evolutionary acquisition of
Angiosperms, essential toprotect the developing seeds
andtoensure seed dispersal. Fruit patterningand fruit
traits suchasform, size ortexture, dependin great extent
from carpelpatterning, the ovule-bearingfloral organs.
Carpelsformthe gynoecium, organisedinastructure of
functionalmodules with specificroles. Ourlong-term
goalistounderstand howthese modules are specified
andspatially distributedin the developing gynoecium,
andwhatisthemolecularbasisofthemorphological
and functional diversity found between species. A
number of transcription factors (TFs) with a role in
carpel patterninghave beenidentifiedin Arabidopsis
thaliana. While genetic pathwaysdirecting dehiscence
zone formation have been well characterised, the
regulatory networks directing patterning of most of
the other functionalmodulesin the gynoecium, like
styleand stigma, are poorly understood. Here we will
present data that suggest that TFs directing carpel
morphogenesismay specifymoduleidentityaccording
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tothedifferent composition of multimeric complexesin
arestricted spatialdomain. Moreover, we willshow how
mostofthe functionsofthemajor TFsinvolvedinthe
specificationofthestyleand the stigmain Arabidopsis
arealsoconservedindistantdicot species, aswellas
protein-proteininteractionsamongthem. Ourresults,in
the context of extensive phylogeneticstudies carried out
byother groups, suggestthat carpel-specific functional
domainsmay have evolved by the assembly ofthese
complexesattheoriginof Angiosperms.

PS18.22 MtWOX9-1 GENE IN
THE SOMATIC EMBRYOGENESIS
IN MEDICAGO TRUNCATULA

™ SUNDAY 1 JULY 2018 ® 10:30

@ VARVARA E TVOROGOVA (SAINT PETERSBURG STATE
UNIVERSITY, RUSSIA), NIKITA S KURMAZOV
(SAINT PETERSBURG STATE UNIVERSITY, RUSSIA),
ELINA A POTSENKOVSKAYA (SAINT PETERSBURG
STATE UNIVERSITY, RUSSIA), LUDMILA A LUTOVA
(SAINT PETERSBURG STATE UNIVERSITY, RUSSIA)

@ KRUBAZA@MAIL.RU

Somatic embryogenesis in vitro is widely used
in biotechnology, for example, for agrobacterial
transformation or artificial seeds production. In
this regard, search for new stimulators of somatic
embryogenesis can be useful. In our study, a gene
codingfortranscription factor MtWOX9-1inthe model
object Medicago truncatulawas showntobeinvolved
inthe somaticembryogenesis, whichwas confirmed
by the qPCR and promoter:GUS analysis. More
importantly, its overexpressionledtotheremarkable
increaseinthe somaticembryogenesis capacityand
was associated with changesin expressionlevels of
several genesassociated with somaticembryogenesis.

Itiswellknownthatexpression of WOXfamily genes
canberegulated by peptide hormones from CLE family
bymeans of positive ornegative feedbackloops. In our
study, weidentified several CLE genes, which areup-or
downregulated by MtW0X9-1 overexpression. We plan
tocheckifsome ofthese peptides canalsostimulate or
repress Mt WOX9-1 expression.
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PS18.27 RESPONSE OF SOYBEAN AND
COMMON BEAN SEEDS TO ULTRASOUND

™ SUNDAY 1 JULY 2018 ® 11:30

@ MEISAM NAZARI (GEORG-AUGUST UNIVERSITY
OF GOTTINGEN, GERMANY), POURIA
SADEGHIANFAR (GEORG-AUGUST UNIVERSITY
OF GOTTINGEN, GERMANY)

@ MEISAM.NAZARI@STUD.UNI-GOETTINGEN.DE

Soybean (GlycinemaxL.) and commonbean (Phaseolus
vulgaris) are two of the most important legumes for
human consumption. Theirseeds containahardand
impermeable coatresultingin poor germinationand
decreasedyield. This studywas performed tobreak the
coat-induced dormancy of soybean and commonbean
seedsbyultrasoundtechnique. Thetreatmentsincluded
0(control), 10,20,and 30 min exposure toultrasound,
eachtreatment consistingof fourreplicates. Theresults
indicatedthatultrasoundsignificantlyincreasesthe
germinationrate of soybeanand commonbeanseeds
(p<0.05). However, only the germination percentage
of soybean seedssignificantlyincreased by ultrasound.
Thehighestgerminationrateswere observed after 20
and 30 min exposure of common bean and soybean
seedstoultrasound, respectively. The treatment 30 min
exposuretoultrasoundledtothe highest germination
percentage (75%) for soybean seeds. The highest
(1467.21 nm? ) cotyledon cell area of common bean
seeds was related to 20 min exposure to ultrasound.
It is concluded that ultrasound could enhance the
germinationrate of soybeanand commonbean seeds
aswellasthegerminationpercentage of soybeanseeds.
Theunderlyingmechanismsforthiscouldhavebeenthe
creation of micro-pores and micro-cracks by ultrasound
ontheseed coatresultinginahigheramount of water
imbibedby the seed. Itis plausible that higher water
imbibed aftertreatingthe seedsbyultrasound hasled
toafasterreleaseofa-amylaseenzyme,aquickerstarch
hydrolysis,andimprovement of seed germinationrate.
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PS18.28 STAY STICK:
HOW TO FIT EACH TILE IN THE
SEEDSTICK TF CONTROL FRAME?

M SUNDAY 1 JULY 2018 ©® 11:45

& ANA LOPES (FACULDADE DE CIENCIAS DA
UNIVERSIDADE DO PORTO, PORTUGAL), ANA
MARTA PEREIRA (UNIVERSITA DEGLI STUDI DI
MILANO, ITALY), RICARDO FERRAZ (FACULDADE
DE CIENCIAS DA UNIVERSIDADE DO PORTO,
PORTUGAL), PATRICIA SOUSA (FACULDADE
DE CIENCIAS DA UNIVERSIDADE DO PORTO,
PORTUGAL), LUIS G PEREIRA (FACULDADE
DE CIENCIAS DA UNIVERSIDADE DO PORTO,
PORTUGAL), MARTA MENDES (UNIVERSITA
DEGLI STUDI DI MILANO, ITALY), SIMONA
MASIERO (UNIVERSITA DEGLI STUDI DI MILANO,
ITALY), LUCIA COLOMBO (UNIVERSITA DEGLI
STUDI DI MILANO, ITALY), SILVIA COIMBRA
(FACULDADE DE CIENCIAS DA UNIVERSIDADE
DO PORTO, PORTUGAL)

@ ANALOPS@GMAIL.COM

Theplantorganogenesis charmingprocessembodies
structures ofrefined control of gene expression. The
finalshapeofasingletissuerelies deeply onits cellwall
and genesinvolvedinitsmodification;act downstream
oftranscriptionfactors (TF).Inside aseed, the seed coat
sheltersitsembryofurtherinfluencingitsmechanisms
ofdormancy, dispersalandlongevity. In Arabidopsis,
after fertilization, the seed coatraisesfromthe ovule
inner and outer integuments, during a rapid growth
transformation of cell division and expansion.
SEEDSTICK (STK), one of the major MADS-box TF
thatregulates ovule and seed differentiation, revealed
itsdirecttarget genes,by RNA and CHIP sequencing
analysis, specifically arabinogalactan proteins (AGPs),
long time involved in important plant development
processes, like cellproliferation, pollentube growth and
seed germination. Cytokinin oxidase/dehydrogenase
(CKX) genes were also found as STK targets. CKX
enzymesareresponsibleformostcytokinin catabolism
andforthis phytohormoneirreversible degradation.
Cytokininintervenesincell division, differentiation
andproliferation. Since STKisa TF controllingovuleand
seedintegumentidentity, itsdirect target genes- AGP24,
AGP31,CKX6and CKX7-arebeingstudied, tounravel
theirfunction during these stages. Plants expressing
the GUSreporterunder the control of AGP24, AGP31,
CKX6 and CKX7 promoter genes, were examined by
histochemicallocalization of -glucuronidaseactivity.
Weaimtovalidatethe STKregulationoftheseplayers,
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understand their role during seed development and
clarifythepossible crosstalkbetween STK, these sugar
signallingmoleculesand cytokinin.

PS18.29 STIGMA SURFACE
COMPONENTS AND THEIR ROLE(S)
IN SEXUAL PLANT REPRODUCTION

M SUNDAY 1 JULY 2018 ® 12:00

& SIMON J HISCOCK (DEPARTMENT OF PLANT
SCIENCES UNIVERSITY OF OXFORD, UNITED
KINGDOM), ADORACION ZAFRA (ESTACION
EXPERIMENTAL DEL ZAIDIN CSIC GRANADA,
SPAIN), JUAN D REJON (ESTACION EXPERIMENTAL
DEL ZAIDIN CSIC GRANADA, SPAIN), ALEXANDRA
M ALLEN (SCHOOL OF BIOLOGICAL SCIENCES
UNIVERSITY OF BRISTOL, UNITED KINGDOM),
JUAN DE DIOS ALCHE (ESTACION EXPERIMENTAL
DEL ZAIDIN CSIC GRANADA, SPAIN)

@ SIMON.HISCOCK@OBG.0X.AC.UK

Thepollen-pistilinteraction comprises apre-zygotic
molecular ‘courtship’ between the haploid male
gametophyteandthediploid maternaltissues ofthe
sporophyte, the outcome of which determineslargely
whether or not seed will be produced. Molecules
regulatingintraspecific self-incompatibility havebeen
wellcharacterisedinanumber of species,butmolecules
mediating ‘compatibility’ withinand betweenspecies
remainpoorlyunderstood. Thesemoleculesregulate
theearliest stages ofthe pollen-pistilinteraction: pollen
capture, pollenadhesion, pollen germinationand pollen
tubepenetration of the stigma. Many diversemolecules
have been implicated in these processes, including
arabinogalactan glycoproteins, esterases, peroxidases,
hydrolases and small cysteine-rich proteins. More
recently, transcriptome sequencing of stigmas has
identifiednumerous stigma-specificproteins thatmay
beinvolvedinpollen-stigmainteractions. Here Iwill
assessthepotentialrole ofarange of candidate proteins
identified by transcriptome analysis of stigmas from
Senecioandolive—two species with dry stigmas. Iwill
thendiscuss the apparentlyubiquitousaccumulation
ofreactive oxygenspecies (ROS)inangiosperm stigmas
andtheirpossiblerole(s)intheearly stagesofthepollen-
stigmainteraction andin defence, againreferringto
specificstudiesin Senecioand olive.
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PS18.30 APOSTART: A CANDIDATE
GENE INVOLVED IN EMBRYO
PROGRESSION AND PARTHENOGENESIS

™ SUNDAY 1 JULY 2018 ©® 13:45

& EMIDIOALBERTINI (DEPT. OF AGRICULTURAL
FOOD AND ENVIRONMENTAL SCIENCES
UNIVERSITY OF PERUGIA, ITALY), DOMENICO
AIELLO (DEPT. OF AGRICULTURAL FOOD AND
ENVIRONMENTAL SCIENCES, UNIVERSITY OF
PERUGIA, ITALY), GIANPIERO MARCONI (DEPT.
OF AGRICULTURAL FOOD AND ENVIRONMENTAL
SCIENCES, UNIVERSITY OF PERUGIA, ITALY)
DEL ZAIDIN CSIC GRANADA, SPAIN)

@ EMIDIO.ALBERTINIQUNIPG.IT

Apomixis is a naturally occurring mode of asexual
reproduction in flowering plants, resulting
in embryo formation without meiosis or egg
fertilization. Seed derived progenies are genetically
identical to the maternal parent. In crop species,
apomixis would enable the instantaneous fixation
of the complete genome of the best plants. In
Poa pratensis we isolated a gene, APOSTART.

To understand its function, we are now
characterising Arabidopsis APOSTART members.
In particular, PpAPO1shares high homology with
Arabidopsisprotein At5G45560, thusrenamed AtAPO1
andwith EDR2.In ordertoverifyif AtAPO1and EDR2
have additive/redundant roles we generated and
analysed the atapol-2/edr2 double mutants. Double
mutants germinated slower and plants appeared
smallerthanwt. High phenotypicvariability wasfound
betweenandwithinmutantlines. Thereasonforthis
variability could be found in polyploidy or epigenetic
changes. Double mutant plants appear smaller than
theparentallines, interestinglyalsothe double mutant
developingsiliques are smaller. Manual dissection of
doublemutantsiliques showthat seed developmentis
compromisedinatapol-2/edr2. Microscopicanalyses
show that all seeds contain embryos, 30% of which
show delayed/ arrested development. We performed
a comparison of DNA methylation between double
mutantsand wtfor AtAPOpromoterregionsandfortheir
reducedrepresentationwhole genomes. Ontheother
hand, polyploidywasinvestigated both by checking
the chromosome number of some genotypes and by
flowcytometry. Overallresultsinterms of methylation
analysisandploidyin Arabidopsisdoublemutants will
bereportedand critically discussed.




PLANT SECTION SATELLITE

PS18.31 TOO MANY MOTHERS IN
A GAMMA-IRRADIATED MUTANT OF
APOMICTIC HIERACIUM PRAEALTUM

M SUNDAY 1 JULY 2018 © 14:15
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PS18.32 AUXIN REGULATES
ENDOSPERM CELLULARISATION
IN ARABIDOPSIS

M SUNDAY 1 JULY 2018 ©® 14:30

@ MARTINA JURANIC (CSIRO AGRICULTURE

AND FOOD, AUSTRALIA), STEVEN HENDERSON
(CSIRO AGRICULTURE AND FOOD, AUSTRALIA),
SUSAN D JOHNSON (CSIRO AGRICULTURE AND
FOOD, AUSTRALIA), ANDREW SPRIGGS (CSIRO
AGRICULTURE AND FOOD, AUSTRALIA), ANNA
M KOLTUNOW (CSIRO AGRICULTURE AND FOOD,
AUSTRALIA)

& DUARTE D FIGUEIREDO (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES AND LINNEAN CENTER
FOR PLANT BIOLOGY, SWEDEN), RITA A BATISTA
(SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES AND LINNEAN CENTER FOR PLANT
BIOLOGY, SWEDEN), CLAUDIA KOHLER (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES AND
LINNEAN CENTER FOR PLANT BIOLOGY, SWEDEN)

@ MARTINA.JURANIC@CSIRO.AU

@ DUARTEDFIGUEIREDO@GMAIL.COM

Hieracium praealtum is predominately a facultative
aposporous apomict which also forms a small
percentage of seed sexually. The development of
the sexual female germline initiates and is usually
terminatedafterenlargement of one ormore aposporous
initial (AI) cells differentiating from sporophytictissue
surrounding megaspores undergoing meiosis. An
unreduced aposporous female gametophyte forms by
mitosisandbothembryoandendospermformwithout
fertilization. A collection of gammairradiated deletion
mutantsof H. praealtumhad previouslyidentified two
independentand dominantlocicontrolling apomixis
inH. praealtum, LOSS OF APOMEIOSIS (LOA) and LOSS
OFPARTHENOGENESIS (LOP). They arerequired for
Alcellinitiation and fertilization-independent seed
development, respectively. Aunique deletionmutant
lackingLOA (m119)wasfoundtohavemultipleenlarged
cellswithintheovule. These cellswere confirmedtohave
megasporemother cell (MMC)-likeidentity usinganti-
AGP (arabinogalactan) and anti-callose antibodies
and DICmicroscopy. Furthermore, the multiple MMCs
inthe apomixis mutant ovule were able to enter and
completemeiosisproducingatetrad of fourmegaspores.
Subsequent sexual development ceased. Theseresults
suggest that in the apomict processes limit MMC
formationtoasinglecellashasbeenobservedinsexual
species. Transcriptomes of apomictand mutant ovules
wereanalysedin ordertofind pathways that couldbe
involvedinregulatingnumbers of MMCs formed.

Thedevelopment ofa seedin flowering plants starts
with a double fertilisation event that leads to the
formation of two fertilisation products: the embryo
andtheendosperm. Theendospermisanephemeral
tissue that nourishes the growing embryo, similar
to the placenta in mammals. In most angiosperms
endospermdevelopment starts asa syncytium, where
nuclear divisions are not followed by cytokinesis.
The timing of endosperm cellularisation largely
variesbetween speciesandtheeventtriggering this
transition remains unknown. In our work we show
thatincreased auxinbiosynthesisinthe endosperm
prevents its cellularisation, leading to seed arrest.
Auxin-overproducing seeds phenocopypaternal-excess
triploid seeds derived from hybridisations of diploid
maternal plantswith tetraploid fathers. Concurrently;,
auxin-related genes are strongly overexpressed
in triploid seeds, correlating with increased auxin
activity. Reducing auxinbiosynthesis and signalling
re-establishes endosperm cellularisation in triploid
seedsandrestorestheirviability, highlightinga causal
role of increased auxin in preventing endosperm
cellularisation. We propose that auxin determines
the time of endosperm cellularisation and thereby
uncovered a central role of auxin in establishing
hybridisationbarriersinplants.
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PS18.33 EVOLUTION OF
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THE CASE OF HYBRID SEED LETHALITY
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Hybrid seed lethality, a long-known hybridisation
barrier in angiosperms, has undergone a regain of
scientificinterestinthepastyears. Thisresultedina
clarification ofits developmentaland molecularbasis:
impaired differentiation of the endosperm and the
deregulation ofitstranscriptomeinvolvingwell-known
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regulatorssuchasAGAMOUS-LIKEtranscriptionfactors
areconsistentlyfoundinrecent studies. Nevertheless,
thegeneticcauseforthistypeofreproductiveisolation,
itsrateof evolutionanditsroleinregulating gene flow
between wild populations remain unresolved. In a
recent work, we showed that endosperm defects in
hybrid seeds between Arabidopsis lyrataand A. arenosa
were consistent with observed gene flow between
these species, suggesting an important role of this
reproductivebarrierinthe speciation processbetween
A. lyrataand A. arenosa. We also showed that hybrid
seedlethalityhasadosagebasis similartointerploidy
hybridseed defects,anditsgeneticbasisisvariableeven
withinonespecies. Wearenowinterestedinidentifying
thegeneticlociinvolvedinthisbarrierand test fortheir
evolutionalongArabidopsislineages.

PS18.34 NOVEL INSIGHTS INTO
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In angiosperms, the embryo is dispersed from the
motherplants surrounded byremnants of themother
reproductiveorgans suchasindehiscentfruitsand seed
coats. Forinstance, in dicots, the integument layers
will formthe seed coats;in wild grasses, the dispersal
units consistofthe caryopsis surrounded by the dead
floral bracts. The maternally derived organs (MDO) of
grassesareundesiredinagriculturebut theiradaptive
valuehasnotbeenfully explored. Weinvestigated the
proposal that the MDO of seeds and dispersal units
havebeenevolvedtofunctionmorethanjustmeans
forphysicalembryoprotection. We showedthatdead
MDO ofvariousplants storeandrelease uponhydration
activehydrolasesincludingnucleasesandchitinases,
whichmaintainactivity years after themotherplant
dies. Proteome and ICP analysis revealed multiple
oxidativeandpathogenesisstressrelated proteinsand
nutrients that are released upon hydration. Further
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analysis showed that although germination from
the intact dispersal unit of wild emmer wheat was
delayed, post germination growth was better than
thatof separated caryopses. Insome ofthe studied dicot
species, seed coats and pericarps exhibited microbial
growth controlactivity of the seed coat extracts, even
afteryearsofstorageinuncontrolled conditions. Thus,
our study show that the dead, MDO enclosing the
embryo storeimportant factorsthatcanengineerthe
microenvironment of the germinating seed; support
seedlongevityandserveasafirstline ofdefence during
germinationandincreaseseedling establishment.
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Giventhefundamentalnature ofboth thedietaryand
biologicalsignificance of fruit, moleculardissection of
fruitgrowthand maturation has considerableinterest.
Theyieldand qualityfactorsassociated withfruitsare
of keyimportance to agricultural production, future
improvements of fruit characteristics willrelyonthe
comprehension of themechanisms controlling fruit
developmentand maturation. Here wereport our efforts
toshedlightintothemolecularnetworks controlling
fruit development in the model plant Arabidopsis
thaliana. In order to identify genes whose products
control Arabidopsis fruitdevelopmentand maturation,
atranscriptomeanalysisby RNA-deep-sequencinghas
beenperformed, comparing wild-type (WT)siliques,
devoidofseeds,at3,6,9and 12DPA, thus coveringall
the phases of silique development and maturation.
The bioinformatics and statistical analysis of the
dataledtotheidentification ofabout thousand genes
differentially expressed betweenearly andlatestage of
silique development. Amongall thedifferent clusters, we
arecurrently exploring therole ofthe NACtranscription
factors. Ourdatastronglyindicate that NAC proteins
participatetothe homeostasis of gibberellins and other
hormones. Auxins, gibberellins, cytokinins, abscisic
acid, and ethylene have been implicated at various
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stagesoffruit development, tobetterunderstand their
rolein Arabidopsissiliques growthand maturation we
havemeasured GAand ABA contentat3,69and 12DPA
Arabidopsisfruits.
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Somatic embryogenesis is a specific type of plant
reproduction. Investigation of somatic embryo
developmentinvitrocanbeveryusefulasamodelfor
studying zygotic embryogenesis and regeneration
as a whole. As a consequence, search for the new
regulators of somatic embryogenesis is important.

MtNF-YBI10isaclosehomolog of Arabidopsisthaliana
LEC1 gene,well-knownregulator of zygoticand somatic
embryogenesis. Both ofthemencode proteinsbelonging
tothe NF-YBfamily, which, togetherwith NF-YAand
NF-YCsubunits, formheterotrimeric NF-Y transcription
factor. Plant genomes contain genes coding for
several NF-YA, Band C proteins, which theoretically
can combine in multiple NF-Y trancription factors.

We found that MtNF-YB10 expression increases
during somaticembryogenesisin Medicago truncatula.
Furthermore, mutants with MtNF-YBI0 loss of
function have changed somatic embryogenesis
capacity. In our study, we search for NF-YA and
C subunits which can work together with MtNF-
YB10 in somatic embryogenesis. Now we have
demonstrated that expression levels of MtNF-YC3
and 7, as well as MtNF-YA3 and 8, increase during
somaticembryogenesis. Ournext stepistocheckthe
interactionbetween NF-YB10and these subunitsusing
modified yeast two-hybrid system and BiFC analysis.

This work was supported by RSCF grant 16-16-
10011,RFBRgrant17-04-01708 Aand the grant of SPbU
Alumni Association.
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The fasciclin-like arabinogalactan proteins (FLAs)
are a subclass of 21 members that belong to the
arabinogalactan protein (AGP) family in Arabidopsis
thaliana.FLAsareaheterogeneous group characterised
byhavingone ortwofasciclin-like domainsand oneor
two AGP-like glycosylatedregionsin theirpolypeptide
core. They are widely distributed in various cells
and tissues and are implicated in plant growth and
development, yetonly few FLA genesin Arabidopsis
havebeenidentified and functionally characterised.
Thisstudyisfocusedonfasciclin-likearabinogalactan
protein5 (FLAS5).FLA5has2PRO-richdomainsflanking
afasciclindomainanda glycosylphosphatidylinositol
(GPI)anchor. FLA5isatargetofthetranscriptionfactor
SEEDSTICK, whichregulatesthedevelopment ofthe
ovuleandtheseed. Since seeds are essential units for
plantpropagationandthefirststepintheirdevelopment
is the formation of ovules, it is very important to
study the genesinvolvedinthereproductive process.
Therefore, toincrease ourknowledge about therole of
FLAS5, the objective of the presentworkwastostudya
fla5RNAinterferenceknock-downlineandaccessits
localization by GFP/GUS promoter analysis.
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The GAGAbindingproteinsBASICPENTACYSTEINE
PROTEINS (BPCs) aretranscription factors, presentin
several plant species. The Arabidopsis BPCsfamilyis
composed of sevenmembers thathavebeen dividedin
threedifferentclasses, based on theirprotein sequence
similarity (Meisteretal.,2004). BPCsare ubiquitously
expressed in the plant and analysis of the mutants
revealaredundant functionindifferent stages of plant
development (Monfaredetal.,2011). Mutation ofthe
five BPCs affects a wide range of processes i.e. fruit
development. Analysisofthemutantreveal thatthe
fruit, smaller in size, has defects in the formation of
the septum, animportant structure that divides the
ovary in two halves and play an crucial role during
fertilization;in particular, we detectadefectinthefusion
ofthe septum, following by alack ofdifferentiation of
thetransmittingtractcells,important forthe correct
growthandguidance ofthepollentubefromthestyle
totheovary.Sequence analysis of the promoterregion
of genes involved in septum development identify
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SPATULA (SPT) as a putative BPCs target. qRT-PCR
analysis showastrongdownregulation of SPTinthe
bpcquintuplemutant. Ourresults confirmarole of BPCs
inseptumdevelopment, mostlikely by theregulation
of SPT and provide insight into the transcriptional
regulatory networks that control fruit development
in Arabidopsis.

PS18.14 DEVELOPMENT AND
CHARACTERISATION OF KNOCK-
DOWN RNAI AND PROMOTER-INDUCED
GUS EXPRESSION LINES FOR
ARABINOGALACTAN PROTEIN 20
(AGP20) IN ARABIDOPSIS THALIANA
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AGP20 belongs to a large family of proteins rich
in hydroxyproline and highly glycosylated, the
Arabinogalactan Proteins (AGPs). Preliminaryresults
from our lab, resulting from the expression pattern
analysis of AGP20,revealeditspresenceinthefemale
gametophyte cellsand pistiltissues. This expression
pattern marks the pathway followed by the pollen
tubeuntilitreachestheembryosacinsidetheovule,
revealing the possibleinvolvement of AGP20in this
process. Several AGPs arerelated to different aspects
of sexualreproductionleadingtothe formation of seeds.
Mostofthe AGPsare connected tothe cellmembrane
byaglycosylphosphatidylinositol (GPI) anchorthat
canbecleaved, releasingthe AGPstothe extracellular
matrix where they can act as signalling molecules.
Thisstudy focusedinone of these proteins—AGP20—
withtheaimto obtaintwo constructs for thisprotein’s
function assessmentin Arabidopsis thaliana: one for
tracking AGP20 promoteractivity using thereporter
gene GUS; and oneforthesilencing of AGP20 gene by
theRNAinterference technique and proceed with the
phenotypicanalysis oftheagp20knock-down plants.
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Fasciclin-like Arabinogalactan Proteins (FLAs) area
subclassof Arabinogalactan Proteins (AGPs), which
present Fasciclin-likedomainsin addition to AGP-like
glycosylatedregions. The Fasciclindomainsareputative
cell adhesion motifs, first described in Drosophila
melanogaster. Sequence analysis of the 21 highly
divergent AtFLAs, identified two highly conserved
regions that define the Fasciclin functional motif,
suggestingthatthecelladhesion propertyisconserved.
FLAs have been implicated in many developmental
roles, yettheir functionremainslargelyunclear. Recent
studies begintoclarify therole of FLAsin Arabidopsis
development. FLAscontainingasingle FAS domain, like
AtFLA11land AtFLA12,areimportantfortheintegrity
andelasticity of the plant cell wallmatrixand AtFLA3
isinvolvedinmicrospore development. AtFLA4/SOS5
with two FAS domains and two AGP domains has a
rolein maintaining proper cell expansion under salt
stressed conditions. Therole of other FLAsremainsto
beuncovered. Recently AtFLA9andZmFLA7 expression
reductionwasfoundtobeassociated with theabortion
of fertilized ovules in Zea Mays and Arabidopsis
thaliana. In Arabidopsis, several AtFLA genesreach
their expression maximum during embryo and seed
developmentandthe expressionpatternofthesegenes
wasfoundtobehighlysimilarin corkoak. Orthologues
ofthesesame geneswereidentifiedinhemp, poplarand
corkoak. Thisnewevidence hintstoward animportant
rolefor FLAsinprocessesunderlingembryogenesisand
seedmaturation.
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Plants have developed elaborate sexualreproductive
structures, the flowers, where the male and female
sex organs are present. Several fasciclin-like
arabinogalactan protein (FLA) genes are known to
be involved in different reproductive processes in
themodelplant Arabidopsisthaliana. FLAs areasub-
class of highly glycosylated hydroxyproline-rich
glycoproteinsthathave glycomodules togetherwith
one or two conserved fasciclin domains, which may
mediate cell-celland cell-extracellularmatrixadhesion.

In Quercus suber, a dominant tree in the
Portuguese Montado, male flowers develop
much sooner than the female ones, providing an
interesting system for comparative studies of
development and sexualreproduction. Inanattempt
to find FLA genes differentially expressed in male
and female Q. suber flowers, transcriptome data
and bioinformatics tools such as BLAST were used
against Arabidopsis FLAs data. With this approach
16 QsFLA-like genes that clustered into four major
groups were identified. At least five QsFLAs which
clustered in the same clade are differentially
expressed in the male and female gametophytes.

Thecharacterisation of T-DNAinsertionmutant
lines of Arabidopsis genes FLA1, FLA4 and FLAS,
orthologs of QsFLA genes putatively related to the
development ofreproductivetissuesisbeingperformed.
At the same time the expression of these genes by
promoter-reporter (GFP or GUS) fusionsis currently
beingstudied.
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Previous work showed an increase in allergen
reactivity with patient sera in pollen exposed to
different pollutants. Betula pendulapollen, exposed to
atmosphericpollutants, wasused todetermine changes
inintracellularaccumulation andinthe transcription
oftwomajorallergens, Betv1,apathogenesis-related
proteinmember of PR-10 family, and Bet v2,amajor
pollen allergen, profilin. Allergens were located in
pollen by immunofluorescence microscopy and
transmission electron microscopy andlabellingwas
most abundant in the cytoplasm and external wall.
Differential gene expression was ascertained by Real-
Time Quantitative Reverse Transcription PCR. These
changeswereobserved after exposing the pollentoa
controlled atmospherein an environmental chamber
system enriched with various levels of nitrogen
dioxide (NOz) and ozone (Os ), which are two of the
most abundant aerosol pollutants in industrialized
countries. Preliminary results suggest a possible
influence of pollutants, particularly of ozone. The
interaction between pollen allergens and gaseous
pollutants seemtolead towardsanincreaseinpollen’s
allergenicpotential.
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Post-transcriptional repressionmediated by miRNAs
is a key regulator of developmental processes in all
Eukaryotes. In plants, miRNAs repression can act
in two different ways: by RNA cleavage or through
translational repression. While many factors
involved in RNA cleavage has been identified, only
the ARGONAUTA1 (AGO1)-RISC complex and
ALTERED MERISTEMPROGRAM 1(AMP1)proteins
have been related with translational repression.
However, it remains unclear how AGO1 and AMP1
factors are interrelated and how they associate to
endoplasmicreticulum (ER) tointerfere withribosomes.

Toaddressthis question, weinvestigatedtherole
of VACUOLAR PROTEIN SORTING-ASSOCIATED
PROTEIN 13 (VPS13),amembrane-associated protein
knowntobeinvolvedin cytosolicvesiclestraffickingin
humanandyeast, whereasitsfunctioninplanthasbeen
untilstudied onlyinroot development. By analysing
theovulephenotypeofthe vps13-1insertional mutant,
weobserved thatmost of mature ovulesshowaclear
outgrowth oftheinnerintegumentsand an arrest of
theouterinteguments. This condition was similarly
identified in agol and in amp1 mutant, suggesting
that VPS13 may be involved in the same pathway:.
Furthermore, we found that the three proteins exhibit
the same localization patterns on the ER and that
both AGO1 and AMP1 were able tointeract with the
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C-terminal part of VPS13 protein. Theseresults strongly
supporttheideaof VPS13asanew componentofthe
miRNA-mediated translation inhibition complex.
Ongoingexperiments are aimed toidentify targets of
VPS13-AGO1-AMP1 complex whose regulation by
miRNAisrequired properovule development.
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Unlike animals, plants generate their germlines
during post-embryonic development. Starting from
a single somatic cell, the germline is established
through a differentiation process known as
sporogenesis. Sporogenesis requires a finely tuned
spatio-temporal orchestration of transcriptional
and hormonal mechanisms controlling cell
proliferation and differentiation. So far, the only
gene known to abolish sporogenesis is NOZZLE/
SPOROCYTELESS (NZZ/SPL). The nzz/spl mutant
displaysmaleandfemalesterility duetothe absence
of micro and megasporogenesis, along with other
defects on ovule and integument development.

AlthoughNZZwasdiscoveredin 1999, themolecular
mechanismofaction of NZZhasbeenreportedrecently,
revealing that NZZ acts as a transcriptional co-
repressor by interactingwith TOPLESS and TOPLESS-
LIKE proteins and TCP (TEOSINTE BRANCHED/
CYCLOIDEA/PCF) transcription factors. However,
the genes and processes regulating sporogenesis
downstream of NZZ remain largely unknown. Our
resultsshowthat NZZisregulatingauxinpathwaysand
wehaverevealed several auxin-related genesregulated
byNZZ.
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PS18.37 BYEPASS - A ROBUST AND
VERSATILE HOMOLOGY-(IN)DEPENDENT
MULTI-FRAGMENT ASSEMBLY FOR
FUNCTIONAL TRANSGENESIS

M SUNDAY 1 JULY 2018

& AMAL J JOHNSTON (JACOBS UNIVERSITY,
GERMANY; UNIVERSITY OF HEIDELBERG,
GERMANY), OLGA KIRIOUKHOVA (JACOBS
UNIVERSITY, GERMANY; UNIVERSITY OF
HEIDELBERG, GERMANY), JAMILA BEGUM
(JACOBS UNIVERSITY, GERMANY; UNIVERSITY
OF HEIDELBERG, GERMANY), ALAGARSAMY M
RHAHUL (UNIVERSITY OF HEIDELBERG, GERMANY;
THE UNIVERSITY OF SKOVDE, SWEDEN), GOPESH
K BAJRE (JACOBS UNIVERSITY, GERMANY;
INDIAN INSTITUTE OF SCIENCE MADRAS (IITM),
INDIA), MURUGASAN VENKATESH (UNIVERSITY
OF HEIDELBERG, GERMANY), ROMINA GEIGER
(NIKON IMAGING CENTER AND COS UNIVERSITY
OF HEIDELBERG, GERMANY), PALLAVI PAWAR
(UNIVERSITY OF HEIDELBERG, GERMANY),
DANAE LARSEN (UNIVERSITY OF HEIDELBERG,
GERMANY), JAROSLAW PLAWIAK (UNIVERSITY
OF HEIDELBERG, GERMANY), MAI-THU NGUYEN
(UNIVERSITY OF HEIDELBERG, GERMANY),
ULRIKE ENGEL (NIKON IMAGING CENTER AND COS
UNIVERSITY OF HEIDELBERG, GERMANY)

@ AMAL.JOHNSTON@GREENTECHLAB.NET

Stream-lined, robust and rapid gene-stacking
methods are crucial in molecular biology. We have
generatedByepass, a suite of modules that allow for
gene stacking by homology-based cloning in yeast
and/or bacteria, or by in vitro ligase-dependent or
independent DNA assembly. Amongothers, apalette
of GFP-derivatives for reporter fusions have been
incorporated, and the constructed >100modules can
help cargo genetic constructs to plant systems for
functional analyses. We demonstrate the versatile
application of Byepassto study developmentin plant
and animal systems. The Byepassmodules will shortly
befullyavailabletoallresearchers,and will particularly
beresourceful foreasyand economical transgenesisin
modeland cropplants.
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PS18.38 BOECHERA REVISITED:
DEVELOPMENTAL HETEROCHRONY
AND EPIGENETICALLY COORDINATED
TRANSCRIPTIONAL REWIRING
UNDERLIE APOMIXIS

™ SATURDAY 30 JUNE 2018

@ AMAL J JOHNSTON (JACOBS UNIVERSITY,
GERMANY; UNIVERSITY OF HEIDELBERG,
GERMANY), OLGA KIRIOUKHOVA (JACOBS
UNIVERSITY, GERMANY; UNIVERSITY OF
HEIDELBERG, GERMANY), JUBIN N SHAH
(UNIVERSITY OF HEIDELBERG, GERMANY),
LANXIN LI (JACOBS UNIVERSITY, GERMANY),
THOMAS LAUX (ALBERT-LUDWIGS-UNIVERSITY
OF FREIBURG, GERMANY), JUAN L MATEO
(UNIVERSITY OF HEIDELBERG, GERMANY),
HELEN WALLACE (UNIVERSITY OF THE SUNSHINE
COAST, AUSTRALIA)

@ AMAL.JOHNSTON@GREENTECHLAB.NET

Successful apomixis—asexualreproduction through
seeds—requires coordinated formation of meiotically
unreduced female germline and parthenogenesis. Our
recent work demonstrated that Boechera apomicts
display aberrant upregulation of specific transcription
factors including a stem cell regulator crucial for
specification of the female meiotic precursor, and a
genomicallyimprinted MADS-box gene. Interestingly,
thisupregulationisunderlined by deregulation ofthe
genesencoding core DNAmethylationmachinery.In
contrasttothe previousreports, we provide evidence
thatinitiation ofapomeiosisinthe apomicticBoechera
accessions occurs asynchronously with the ovule
development. Thisheterochronyisaccompanied by
thegainofgene expression ofthetranscriptionfactors
and downregulation of a few core meiotic genes.
Basedonchangesin DNAmethylationfootprintsand
concomitantshiftsin gene expression, we proposethat
epigeneticallyregulated gene expression alteration
duringovule development mightlikelybeahallmark
of soma-to-asexual germline transition and ensuing
parthenogenesisinhigherplants.
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