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ofthę phD thesis entitlęd "Dęcipheńng thę diversity and functiona]iry of flrngal endoph}'tęs

associatęd with salico rnia etłopea L'" elŃolatęd by Msc Bliss Urcula Furtado

The Fesęntęd PhD thesis was donę in the Dęparhlent ofMic.obiology Nicolaus Copemicus

Faculty of Biological and Veterinary Sciences University in Toruń undęr supenision of Prof dr

hab' Katarz}na Hrylkięwicz and co-promoteTs Prof' Torben Asp, Aarhus Universiry, Dęnmalk and

Dr. Niels Roulmd, DLF Sęęds łS, Denmark-

This woII( was suppolted by the projęct Boosting Plant-Endophytę stability, Compatibility

and P€formarcę acrcss scales (B€stPass)' This projęct was financęd by European Union's Ho zon

2020 ręsearch and innovation programm€ undęr thę Marię skłodowska-Curie gran1.

Thę ęvaluatęd thesis addręssęs the questions of fundamęntal impońanca to microbial ecology

Ielated to thę host microbiomę intęraction and thę role of microbiome in the response of plant to

stlessęs' Studięs in this fie]d arc of great impoltancę since lhę plant microbiome pĘ an important

role in conferring abiotic stless tolęIancę to their plan1 hosts'

Th€ main pań ofthe disseltation consists oftfuęe following publications:

1. Fu.tado B' U.' Nagy ]'' Asp T., Skorupa M', Gołębiewski M., Tybuski J-, Hulisz P.,

Ikynkiewicz K. 2019' Transc ptome gofiling and ęnvironmenta! linkage to saliniry across

Salicomia eur(Ęaea vegetation' BMC ]'ląnt Biologl, Dol: l0.1186 / s12870-0192032'3 (.IF:

3.67)

2' Furt]ado B. U', Gołębiewski M'' skorupa M.' Hulisz P., Hrynkiewicz K. 2019. Bactęrial and

fungal endophltic microbiomes of Salicornia europaea. Applied and E viton entul

MiclobioloeJ/' vol' 85 Issuę l3 e00305-19' DoI: 10' 1128/AEM.00305-l9' (IF:4'077)
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3. Fuńado B' U'' sz}manska s., tkFlkięwicz K. 2019' A window into fungal endophytjsm in

Salicornia eulopaeą: deciphering fungal characteristics as plant groMh promoting agents. P/art

and Soil, DOI : 1 0. I 007 / s I I I 01-0 I 9-0a3 I 5-3 (IF | 3.259)

A11 these papers arc co-autholed but in all of them Msc Bliss Ulsula Furtado is thę first author

sho' w'jng hęr lęading ro1ę in conducting thę laboratory exTeliments, analysing some of the data'

searching for the lelelant litelature and writing thę papers' I would like to undellinę that

publications in the high-ranked joumals męntionęd above provę high value and noveĘ of the

plesęntęd dissęńation.

Apalt of these publications the PhD thesis includęs Table of cont€nts, Abstract,

lntroductioĄ Aim of thę fęs€arch, Hypothesęs, Research objectives, Genelal conclusions' Fufure

outlook, Main findings and Da1a submission resourcęs. Additionally, the CV of MSc Bliss Ursula

Furtado is also attached.

In well-writt€n Introduction Author gives background ofher study' ln the following parts of

this chaptel she plesents problem ofsoil saliniĘ as one of the impoltant abiotic factor a{fęcting the

plant $o\Ą'th and describęs the features of halopb}tes i'e- plants that aJe abl€ to copę with salinity

stless. shę paid spęcial attention on thę fungal ęndoph}tęs that might ęxę.t the positive Iolę fol

plants by p.omoting theil glowth' contolling ph}topathogęnic microofganisms and incręasing

tolęnnce to abiotic stręss including salt stręss. Thę ręview of the litelatwe prcsentęd in Intoduction

lęd thę ręadę$ to the clearly stated aims olthę study.

The main goal of MSc Bliss Umula Futado study was to chalaatęrizę thę ba.te al and

fungal ęndophytes isolated from S. europea growing in soil with differęnt salinity gTadients' The

s€cond aim was to ch€ck if selected fimgal ęndoph}'tes may be poteotially usęd aŚ plant go\ł'th

plomoting agęnts in non_host plant Lolium perenne' ln my opinion onę more aim of the study

should be mentioned on page 25- PhD student studięd and Eesenled ręsults also on the oorrelation

between soil saliniry lęvel aIrd gene expression of S. europeą. Plant s€lęcted for lesearch is very

interęsłing as glasswolt is a non-mycorrhizal halophyte, one ofthe most salt-accumulating plant that

is thought to b€ a pioneę ng plant in saline environmenls'

To ąchieve thę aims of the study Msc Bliss Ursula Furtado compared thę transcdptome

profiłes of Ś'. eułopea obtained fłom plants gowing in soil with salinity gadient dętemined the

gęnętic structurę of endoph}'tic bact€ al and firngal communities of host plant, assessęd fungal
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mechanism Iesponsible for plant groMh as węll tested t]re usefulness of selectęd fungal sdliconia

endoph}tęs in enhancing glowth of non_host ]'. perenne'

During her study Msc Bliss Ursula Fuńado used a broad specturn of męthods tiat could

captue the soil and plant physicochęmical parametęIs, diffę.ęnces in gęnę ęxprcssion, div€6ity of
glasswort microbiomę and fungi that ęxeńęd bęnęficial effect on plant dęvęlopment' Analysęs of

Śoil and plant propęńies were conducted with cornmor y usęd method' Advanced molecular and

bioinformatics methods węrę applięd fol the dętęrmination oftranscriptomic profilęs of S. europea

and genętic structure of miclobiome assęmblagęs. These methods included sequencing of plant

cDNA (Illurnina MiSeq)' functional annotation of somę g€nes and RT-qPCR of selected DEG'

Sequencing of l6s rRNA and TTs gęne amplicons was usęd to dętęrminę bacterial and fungal

divęrsity taxon, respectively. FoI the cha.acteristic of culturable fungi that potentially may act in

non-host plant as the plant promoting agents their ability to s).nthesis of siderophores, indole-3-

acętic-acic, polyamine and selected enŹymes was assęssęd' Tfus part of the diŚsertation is of high

practical impoltance as membęrs ofthe imęr microbiota can be ęxploited as inoculants to irnprove

plant $o'\łłh in agricultuJe and hońiculturę or used for rcmoval of contaminants from 5oi1 oI watel,

especially in phyoremedJation approach.

A11 the expęrimęnts w€rę propę y designęd and thę obtainęd rcsults w€I€ clęally pr€sęntęd

and documęn!ęd- Thę strong point of the study is the statistical analysis of data' Thę results Węrę

subjęctęd to the multitude of diffelent statistical tools that made thę results valuab1e and reliabl€'

Some of thę important ręsults of MSc Bliss Ursu]a Fuńado sfudięs shorł that (1) Salicornid

eufopea gęnę exprcssion is influenced by seasonal va ations but not by salt; (2) diversiry of

endoph1tic bacterial and fungal communitięs dępended on the sampling sitę; (3) divęrsity of

bactęrial microbiome was significantly higher as compared to fungal one; (4) inner glasswoń

tissuęs ale colonized by plant $owth promoting fungi that can act as ęffęctivę tool fol fostęr plant

devęlopment in non-host planq (5) functionality of fungal inocula in a nęw host p]allt $ęatly is

influenced by existing microbiome. Moreover, 1he sfudy allowed to idęntify the genes tlat might bę

involvęd in thę acclimatisalion of s. ewopeą to seasol\-dependent changes in salinity- In my opinion

it is an importalt finding because the understanding of salt tolelanc€ mechalisms enable to enhallce

the tolęrancę of crop plants to abiotic stressęs'

The general conclusions as węll discussions in published papels wele well laid out and

pręsentęd in a logical s€quencę. Msc Bliss Ursula Fuńado carefully draw the conclusions and the
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claims aIę supported by the results' The Authol explained how thę .esults related to hypotheses and

have discussed the contribution ofother researchęrs in the fie1d ofhęI study.

FirtąI conclu'ion:

I havę found Ms Bliss Fuńado dissęrtation to be a very good one' It presęnts new intęIesting

Iesults that eńance our knowledge on the biodiversity of endoph}'tic communitięs ofhaloph}tes s-

europe.! ęxposęd.to yąrious level of salt stress' It should be again underlined that her sfudięs apart

flom the basic scientific valuę have also applicable aspect and the ręsults may be usefid for thę

improvement of crop and biorcmediation techniques.

In my opinion thę doctoral disseltation "Dęciphęring thę diversity and fiłtctionalĄ of fungal

ęndophytes associated with Scllicomia eurcpeą L" by Msc Bliss Ursula Futado fulfils all

ręquiręments set for PhD theses in scięnc€ as specified by Polish law (Usrału o stopniach i tytule

naukowym oraz o Śtopl1i.lch i tytule w zakresie szllłki z dnia 4 marca 2003 rok_u z późniejszymi

zrnianarni,DŻ.IJ. z207'I l' poz.1'789)' lt contains new valuablę data, proposes oliginal solu1ions to

important scięntific and pmctical problems and proves candidate's general knowledge of her study

area and her ability to olganizę and conduct the experiments' Thę high-quall'1y research publications

suppoń th€ scięntific recogni1ion of the PbD studęnt in the field of microbiome diversity and

micfobial_plant intęractions' Based on thę abovę, I concludę that MSc Bliss Ursula Fuńado should

be admitted to the next stag€s of thę PhD ploceduę'

Taking into accounl the wide range of the study and męthods applied, novelty and the

impoftance of presented r€sulls MSc Bliss Ursula Furtado should be awardęd a prize for the best

doctoml diss€ńatiom.
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