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PROTEIN TaMAB2 SUDJELUJE U REMODELIRANJU KROMATINA | METABOLIZMU RNA U ZIGOTI
12-STANIENOM PROEMBRIJU PSENICE

N. Bauer?, M. Juranié¢!, M. Mo¢ibob?, G. Razdorov?, D. Leljak-Levani¢*

Prirodoslovno matematicki  fakultet,  Sveucdiliste u Zagrebu,  Zagreb, Hrvatska
(natasa.bauer@biol.pmf.hr)

2Farmaceutsko-biokemijski fakultet, Sveuciliste u Zagrebu, Zagreb

Proteinska porodica MATH-BTB zajednicka je i za Zivotinje i biljke. Zanimljiva je Cinjenica da genomi
urocnjaka i covjeka kodiraju samo nekoliko MATH-BTB proteina (Sest, odnosno dva) dok se u nekim
biljnim i Zivotinjskim organizmima ova porodica proteina prosirila na viSe desetaka ¢lanova. Izmedu
nekoliko desetaka MATH-BTB gena prisutnih u genomu psenice identificirali smo dva (TaMAB1-2)
eksprimirana iskljucivo u jajnoj stanici (TaMAB1) ili proembriju (TaMAB2). Gen TaMAB2 kodira
protein koji u interfaznoj stanici lokalizira s mikrotubulima, na asimetri¢an nacin u podrucju jezgrine
ovojnice i unutar interfazne jezgre, dok tijekom mitoze protein slijedi pozicije formiranja diobenog
vretena i fragmoblasta. Stovise, tijekom diobe zigote TaMAB2 uvijek se naslijeduje u bazalnu stanicu
proembrija. Asimetri¢na lokalizacija i nasljedivanje ukazuju na mogucéu ukljucenost proteina TaMAB2
pri uspostavi asimetri¢ne stanicne diobe i stani¢ne specifikacije. Analizama interakcija proteina s
proteinom TaMAB2 pokazali smo da uspostavlja izravnu interakciju s culinom 3 (podjedinica ligaze
E3) Sto ukazuje na njegovo sudjelovanje u ubikvitinskom putu razgradnje proteina. Spektrometrijom
mase identificirali smo veci broj proteina koji ukazuju na moguce uloge TaMAB2 pri modeliranju
kromatina i regulaciji metabolizma RNA.

Kljuéne rijeci: MATH-BTB, Triticum aestivum, stani¢na lokalizacija, asimetri¢na dioba, TAP tag

WHEAT MATH-BTB PROTEIN TaMAB2 PARTICIPATES IN CHROMATIN REMODELLING AND RNA
METABOLISM IN ZYGOTE AND 2-CELLED PROEMBRYO

N. Bauer!, M. Juranié¢!, M. Mo¢ibob?, G. Razdorov?, D. Leljak-Levani¢*
IFaculty of Science, University of Zagreb, Zagreb, Croatia (natasa.bauer@biol.pmf.hr)
2Faculty of Pharmacy and Biochemistry, University of Zagreb, Zagreb, Croatia

The MATH-BTB protein family is common to both animals and plants. It is a phenomenon that
Arabidopsis and human genomes encode only few members (six and two, respectively) of the
MATH-BTB protein family but in some plant and animal organisms, the same protein family has
expanded more than 10-fold. Among tens of MATH-BTB genes in wheat genome, we have
identified two MATH-BTB genes expressed exclusively in egg cell (TaMAB1) or in two celled
proembryo (TaMAB2). The zygotic induced gene TaMAB2 encodes a protein that asymmetrically
co-localises with microtubuli around the nuclear envelope and within an interphase nucleus,
while during mitosis protein follows spindle and phragmoblast formation. Moreover, zygote
deposited TaMAB2 is always inherited to the large basal cell after first asymmetric zygotic
division. The asymmetrically inheritance indicate that the protein might be involved not only into
establishment of asymmetry but also into the cell specification in two-celled embryo. By
interaction studies we showed that TaMAB2 directly interact with Cullin 3-based E3 ligases and



are involved in ubiquitin-dependent degradation pathway. By mass spectrometry we have
identified a set of novel interacting proteins that indicate the possible roles of TaMAB2 in
chromatin remodelling and RNA metabolism.

Key words: MATH-BTB, Triticum aestivum, intracellular localization, asymmetric division, TAP tag
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OPORAVAK KLIJANACA JECMA REHIDRACIJOM NAKON STRESA 1ZAZVANOG SUSOM

J. Antunovi¢ Dunié?, Lj. Mihaljevi¢l, D. Simi¢?, A. Lali¢?, J. Kovadevié?, V. Cesar?

'0djel za biologiju, Sveudiliste Josipa Jurja Strossmayera u Osijeku, Osijek, Hrvatska
(jantunovic@biologija.unios.hr)

2Poljoprivredni institut Osijek, Osijek, Hrvatska

Tolerancija na susu jedna je od najéesée istraZivanih znacajki s obzirom na globalni problem
nedostatka vode. U ovom radu cilj je bio istraZiti oporavak dehidriranih i slabo vijabilnih klijanaca
je¢ma nakon ponovnog zalijevanja. JeCam (Hordeum vulgare L., kultivar Bravo) je uzgajan deset
dana u uzgojnoj komori (16 sati svjetla, ~65 umol m?2s?, 22+1 °C; 8 sati tame, 19 °C) i potom izlozen
susi prestankom zalijevanja. Nakon osam dana, kada je relativni sadrzaj vode u listu (RWC) iznosio
oko 20% klijanci su ponovno svakodnevno zalijevani kao i kontrolne biljke. Za potrebe svih analiza
uzorkovani su prvi potpuno razvijeni listovi prije stresa (0. dan), 8. dan suse i svaka 24 sata tijekom
perioda rehidracije koji je trajao Cetiri dana. Povedana vrijednost indeksa fotosintetske
ucinkovitosti (PIABS), parametra fluorescencije klorofila a, i imunodetekcija proteina Rubisco LSU
pokazali su ucinkovit fotosintetski aparat na kraju perioda rehidracije. Rastuce vrijednosti RWC-a,
smanjenje razine lipidne peroksidacije te razgradnja nakupljenog prolina ukazali su na visoku
tendenciju ka ponovnom uspostavljanju homeostaze, prethodno narusene susom. Zakljucili smo
da su klijanci unato¢ niskom RWC-u i smanjenoj fotosintezi tijekom snazne suse uspjeli na kraju
rehidracijskog perioda u potpunosti oporaviti ukupnu fotosintetsku ucinkovitost (PIABS). Dobiveni
rezultati mogli bi biti korisni oplemenjivacima jeCma tijekom selekcije kultivara u svrhu kreiranja
genotipova tolerantnih na susu.

Kljuéne rijeci: Hordeum vulgare, susa, oporavak, relativni sadrzaj vode u listu, fotosinteza
RECOVERY OF DROUGHT STRESSED BARLEY SEEDLINGS BY RE-WATERING

J. Antunovi¢ Dunié?, Lj. Mihaljevi¢l, D. Simi¢?, A. Lali¢?, J. Kovagevié?, V. Cesar?

Department of Biology, Josip Juraj Strossmayer University of Osijek, Osijek, Croatia
(jantunovic@biologija.unios.hr)

2Agricultural Institute Osijek, Osijek, Croatia

Drought tolerance is one of the most studied features considering the global problem of water
deficit. Here we investigated recovery of dehydrated and poorly viable barley seedlings upon re-
watering. Barley seedlings (Hordeum vulgare L. cv. Bravo) were cultivated in the growth chamber
(16 h day, ~65 umol m?2 s, 22+1 °C; 8 h night, 19 °C) for ten days and then subjected to drought
induced by withholding water. After 8 days, when leaf relative water content (RWC) was about
20% seedlings were watered daily with the same amount of water as controls. For all
measurements, first fully developed leaves were sampled before stress (0" day), 8t day of
drought and every 24 h during rehydration period of four days. Increased performance index
(PIABS), the parameter of chlorophyll a fluorescence called index vitality, and immunodetection



of Rubisco LSU revealed efficient photosynthetic apparatus after re-watering period. Increasing
of RWC, decreasing the lipid peroxidation level, and degradation of accumulated proline
indicated high tendency for the establishment of homeostasis previously disrupted by drought.
We can conclude that despite the low RWC and downregulated photosynthesis under severe
drought, seedlings were able to recover their overall photosynthetic efficiency (PIABS) at the end
of rehydration period. Obtained results might be helpful to barley breeders during selection of
cultivars in order to create a new generation of genotypes better adapted to water deficit.

Key words: Hordeum vulgare, drought stress, recovery, leaf relative water content,
photosynthesis
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FOTOSINTETSKI ODGOVOR MLADIH | RAZVUJENIH LISTOVA SMOKVE NA VISOKI INTENZITET
SVIJETLOSTI

S. Mlinarié!, V. Cesar?, H. Lepedus?

'0djel za Dbiologiju, Sveuciliste J. J. Strossmayera u Osijeku, Osijek, Hrvatska
(selma.mlinaric@biologija.unios.hr)
2Filozofski fakultet, Sveudiliste J. J. Strossmayera u Osijeku, Osijek, Hrvatska

Visoki intenzitet svjetlosti Cesto uzrokuje fotoinhibiciju zbog ogranicenog transporta elektrona i
smanjenog kvantnog prinosa fotosinteze. Cilj je bio istraziti utjecaj visokog intenziteta svjetlosti na
fotosintetsku ucinkovitost mladih (YL) i razvijenih (ML) listova smokve (Ficus carica L.) izloZzenih
povisenoj temperaturi. Oba tipa listova aklimatizirani su 12 h u mraku na sobnoj temperaturi te
nakon toga izloZeni temperaturi od 35+1 °C u kombinaciji s niskim (LI, ~50 umol m2 s1) ili visokim
(HI, ~800 umol m? s?) intenzitetom svjetlosti tijekom 4 h. Za odredivanje fotosintetske
ucinkovitosti mjerena je fluorescencija klorofila a metodom saturacijskog pulsa. Visoka vrijednost
maksimalnog kvantnog prinosa fotosustava Il izmjerena na LI tretmanu ukazuje da su oba tipa
listova potpuno funkcionalna. Tretman Hl izazvao je kod ML znacajan pad Fv/Fm, smanjenu stopu
elektronskog transporta i nisku razinu nefotokemijskog gasenja fluorescencije klorofila a.
Povecanje kvantnog prinosa ne-reguliranog rasipanja energije (Y(NO)) u kombinaciji s padom
optimalnog kvantnog prinosa (Y(PSIl)) i kvantnog prinosa rasipanja energije ovisnom o pH
gradijentu (Y(NPQ)) ukazuju na smanjeni kapacitet zastite ML. YL nisu pokazali razlike izmedu
mjerenih parametara nakon izlaganja LI i HI tretmanima Sto ukazuje na stabilnu fotosintetsku
ucinkovitost. Moze se zakljuciti da su nakon izlaganja Hl tretmanu YL zadrZali u¢inkovite mehanizme
zastite, dok je pojacana osjetljivost ML rezultirala fotoinhibicijom.

Klju¢ne rijeci: Ficus carica L., fotosinteza, svjetlosni stres, fluorescencija klorofila a
PHOTOSYNTHETIC RESPONSE OF YOUNG AND MATURE FIG LEAVES TO HIGH IRRADIATION

S. Mlinarié, V. Cesar?, H. Lepedus?

Department of Biology, J. J. Strossmayer University of Osijek, Osijek, Croatia
(selma.mlinaric@biologija.unios.hr)

2Faculty of Humanities and Social Sciences, J. J. Strossmayer University of Osijek, Osijek, Croatia
High irradiation often causes photoinhibition due to limited electron transport and reduced
photosynthetic quantum conversion. We aimed to investigate influence of high irradiation on
photosynthetic performance of young (YL) and mature (ML) fig leaves (Ficus carica L.) exposed



to elevated temperature. Detached YLand ML were acclimated at room temperature in darkness
for 12 h and then exposed to 35+1 °C combined with low (LI, ~50 umol m2 s) or high irradiation
(HI, ~800 umol m2 s?) for 4 h. To evaluate primary photochemistry of photosystem Il (PSll),
modulated chlorophyll a fluorescence was measured. High maximum quantum yield of PSII
photochemistry (Fv/Fm) indicated full functionality of both leaf types exposed to LI. Exposure of
ML to Hl induced significant reduction of Fv/Fm, followed with decreased electron transport rate
(ETR) and non-photochemical quenching (NPQ). Increase in the quantum yield of non-regulated
energy dissipation (Y(NO)), accompanied with decline in both, the effective quantum vyield of
photochemical energy conversion in PSII (Y(PSII)) and the quantum yield of pH-dependant energy
dissipation (Y(NPQ)), suggested reduced capacity of photoprotective reactions. YL exposed to HI
showed no significant difference in all measured parameters compared to LI, thus indicating
stable photosynthetic performance. In conclusion, YL maintained efficient photoprotective
mechanisms at HI, while increased susceptibility of ML to HI resulted with severe
photoinhibition.

Key words: Ficus carica L., photosynthesis, light stress, chlorophyll a fluorescence
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ODREDIVANIE IZOFORMI PEROKSIDAZA SKUPINE Il | LAKAZA TUEKOM RAZVOIJA STABUIKE
JECMA (Hordeum vulgare L.)

L. Begovi¢?, D. Pavokovic?, S. Mlinari¢?, A. Lali¢3, V. Cesar!

'0djel za Dbiologiju, Sveudiliste J. J. Strossmayer u Osijeku, Osijek, Hrvatska
(Ibegovic@biologija.unios.hr)

2Zavod za molekularnu biologiju, Bioloski odsjek, Prirodoslovno-matematicki fakultet, Sveuciliste
u Zagrebu, Zagreb, Hrvatska

3Poljoprivredni institut Osijek, Osijek, Hrvatska

Enzimi peroksidaze skupine Ill sudjeluju u brojnim fizioloskim procesima u biljkama. Zajedno s
enzimima lakazama ukljucene su u oksidaciju monolignola kao zavrsnog koraka u sintezi lignina.
Lignin je prirodni polimer koji izgraduje stani¢nu stijenku i daje ¢vrstoéu stabljici. U ovom
istrazivanju cilj je bio utvrditi karakteristike pojedinih izoformi peroksidaza i lakaza u
internodijima tijekom Cetiri razvojne faze stabljike jeCma: elongacija, klasanje, cvatnja i
nalijevanje zrna. lzolirane su ukupne peroksidaze (tPOD) i lakaze te peroksidaze kovalentno
vezane za stani¢nu stijenku (cPOD). lzoenzimske forme razdvojene su izolelektricnim
fokusiranjem na poliakrilamidnom gelu. Za utvrdivanje peroksidazne aktivnosti koristen je
gvajakol, a za lakaze siringaldazin. Analiza je pokazala prisutnost 8 razli¢itih izoformi tPOD s
izoelektricnom tockom (pl) 8-10 i jedne izoforme s pl 2,5-5. Najveca aktivnost uocena je u prvom
internodiju u svim razvojnim fazama. U stanic¢noj stijenci cPOD prisutne su u jednoj izoformi, s
profilom aktivnosti slicnom kao tPOD. Lakaze su zastupljene s dvije izoforme (pl 8-10 i pl 2,5-5)
bez razlike u jacini aktivnosti u pojedinom internodiju i razvojnoj fazi. Dobiveni rezultati ukazuju
na prisutnost i karakteristike razli¢itih izoformi peroksidaza i lakaza ukljuc¢enih u razvojne procese
u stabljici je¢ma. Buduca istrazivanja imaju za cilj razjasniti ulogu pojedinih izoformi u procesu
biosinteze lignina.

Kljuéne rijeci: internodij, stani¢na stijenka, lignin, izoforme, bakar vezane oksidaze

DETERMINATION OF CLASS Ill PEROXIDASE AND LACCASE ISOFORMS DURING DEVELOPMENT
OF BARLEY (Hordeum vulgare L.) STEM



L. Begovi¢?, D. Pavokovic?, S. Mlinarié?, A. Lalié?, V. Cesar®

Department of Biology, J.J. Strossmayer University of Osijek, Osijek, Croatia
(Ibegovic@biologija.unios.hr)

’Department of Molecular Biology, Faculty of Science, University of Zagreb, Zagreb, Croatia
3Agricultural Institute Osijek, Osijek, Croatia

Class Il peroxidases are involved in many physiological processes in plants. Together with
laccases they are involved in oxidation of monolignols as the final step in the synthesis of lignin.
Lignin is a natural polymer that builds the cell wall and provides mechanical strength to the stem.
In the present study, objective was to determine the characteristics of individual isoforms of
peroxidase and laccase in internodes of barley during the four developmental stages: elongation,
heading, anthesis and grain filling. Total peroxidase (tPOD), laccase and peroxidase covalently
bound to the cell wall (cPOD) were extracted and separated using isolelectric focusing on
polyacrylamide gels. Guaiacol was used for detection of peroxidase activity and syringaldazine
for laccase activity. The analysis showed the presence of eight different isoforms of tPOD with
isoelectric point (pl) 8-10 and one isoform with pl 2.5-5. Highest activity was recorded in the first
internode in all developmental stages. cPOD were present in a single isoform with activity profile
similar to tPOD. Laccase were represented with two isoforms (pl 8-10 and pl 2.5-5) with no
difference in activity in a particular internode and developmental stage. The results show the
presence and characteristics of the various isoforms of peroxidase and laccase involved in
development of barley stem. Future studies aim to clarify the role of these enzymes in the
biosynthesis of lignin.

Key words: internode, cell wall, lignin, isoformes, multicopper oxidase
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USPOREDBA GASTROINTESTINALNE STABILNOSTI HRVATSKIH DIVUIH JESTIVIH BILJAKA:
ANALIZA FENOLNIH SPOJEVA

. Solal, D. Poljuha?3, J. Bili¢3, S. Dudas?, T. Bilusi¢S, J. Markic¢é, G. Rusak?

!Botanicki zavod, Bioloski odsjek, Prirodoslovno-matematicki fakultet, SveucilisSte u Zagrebu,
Zagreb, Hrvatska (ivana.sola@biol.pmf.hr)

2Institut za poljoprivredu i turizam Porec, Porec, Hrvatska

3Centar za istraZivanje materijala Istarske Zupanije METRIS, Istarska razvojna agencija, Pula,
Hrvatska

4Veleudiliste u Rijeci, Odsjek za agrikulturu Pore¢, Pore¢, Hrvatska

>Kemijsko-tehnoloski fakultet, Sveuciliste u Splitu, Split, Hrvatska

6Klinicki bolnicki centar Split, Split, Hrvatska

Kvalitativne i kvantitativne analize fenolnih spojeva hrvatskih divljih jestivih biljaka ostrolisne
Sparoge (Asparagus acutifolius L.), bodljikave veprine (Ruscus aculeatus L.) i obi¢nog bljusta
(Tamus communis L.) provedene su metodom tekudinske kromatografije visoke moci
razlucivanja u sustavu obrnutih faza. Najveca koli¢ina fenolnih spojeva zabiljeZzena je u bljustu,
a najmanja u veprini. Glikozidi flavonola najzastupljeniji su fenoli u bljustu i Sparogi, a fenolne
kiseline u veprini. Vodeni ekstrakti podvrgnuti su dvofaznoj (Zelu¢ana i duodenalna) in vitro
digestiji s ljudskim enzimima s ciljem usporedbe gastrointestinalne stabilnosti glavnih fenolnih
spojeva odabranih biljnih ekstrakata. Fenolne kiseline svih testiranih vodenih ekstrakata bile
su potpuno probavljene ve¢ nakon in vitro Zelu¢ane faze probave. Od flavonoida, nakon



duodenalne probave najbolje su bila ouvana dva glavna glikozida kempferola iz vodenog
ekstrakta bljusta (50% svaki). U vodenom ekstraktu Sparoge otprilike 20% kvercetin-3-O-
rutinozida i isoramnetin-3-O-rutinozida je ostalo stabilno, dok u ekstraktu veprine nakon
duodenalne faze flavonoidi nisu zabiljeZzeni. S obzirom da bljust sadrzi najve¢u koli¢inu
fenolnih spojeva i najvedi postotak njegovih fenola je oCuvan nakon in vitro gastrointestinalne
probave, zakljuCujemo da je za ljudsku prehranu medu istrazenim biljkama bljust najbolji izvor
prirodnih antioksidativnih tvari.

Kljucne rijeci: RP-HPLC, in vitro digestija, kempferol, kvercetin-3-O-rutinozid, izoramnetin-3-
O-rutinozid

COMPARISON OF GASTROINTESTINAL STABILITY BETWEEN CROATIAN WILD EDIBLE PLANTS:
CASE OF PHENOLICS

. Solal, D. Poljuha??3, J. Bili¢3, S. Dudag?, T. Bilusics, J. Markic®, G. Rusak!
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Qualitative and quantitative reversed-phase high performance liquid chromatography
analyses of phenolics in water and ethanolic extracts of Croatian wild edible plants asparagus
(Asparagus acutifolius L.), butcher’s broom (Ruscus aculeatus L.) and black bryony (Tamus
communis L.) were conducted. Black bryony contained the highest amount of phenolics,
followed by wild asparagus and butcher’s broom. Flavonol glycosides were the most abundant
phenolics in black bryony and wild asparagus, in butcher’'s broom phenolic acids were
prevalent. Water extracts were subjected to two-phase (gastric and duodenal) in vitro
digestion with human enzymes in order to compare the gastrointestinal stability of major
phenolics in the selected plants extracts. Phenolic acids in all the tested water extracts were
totally digested already after in vitro gastric digestion phase. Among flavon oids, two main
kaempferol-glycosides from black bryony extract were best preserved (50% of each) after
duodenal digestion. In wild asparagus extract approximately 20% of quercetin-3-O-rutinoside
and isorhamnetin-3-O-rutinoside remained stable, and in the butcher’s broom extract no
flavonoids could be detected upon duodenal digestion. Accordingly, among the tested plants
black bryony would be the best source of natural antioxidants both because it contains the
highest amount of flavonol glycosides, and because the highest percentage of this plant
phenolics was preserved after in vitro gastrointestinal digestion.

Key words: RP-HPLC, in vitro digestion, kaempferol, quercetin-3-O-rutinoside, isorhamnetin-
3-O-rutinoside
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ASR SLIENI PROTEINI OTKRIVENI U IN VITRO KULTURI KAKTUSA Mammillaria gracilis
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Apscizinskom kiselinom, stresom i dozrijevanjem inducirani (ASR) proteini su specifi¢ni za biljke,
male su molekulske mase, otporni na toplinu te jako hidrofilni. ASR su po svojoj ulozi
transkripcijski faktori ali i Saperonu sli¢ni proteini. Ukljuceni su u otpornost biljke na susu i
salinitet, regulaciju Secera, razgranatih amino kiselina i u metabolizam stani¢ne stijenke.
Porodica ASR proteina je jako rasprostranjena u biljnom carstvu. Medutim, uro¢njak kao i druge
vrste iz porodice krstasica nemaju ASR gene, Sto navodi na to da ASR nije prisutan u svim
biljkama. Do sada nije poznato da li porodica kaktusa, koja je poznata po svojoj visokoj otpornosti
na vodni stres, kodira ASR protein. Stoga smo istrazili tkiva (biljka, kalus, tumor) vrste M.gracilis,
koja su rasla u kulturi in vitro, kako bi otkrili da li se ASR sli¢ni proteini nalaze u vrstama porodice
kaktusa. ASR se mozZe ucinkovito procistiti pomocu Ni-NTA agaroze, jer ima autenticnu
pentahistidinsku sekvencu blizu N-kraja. Stoga, kako bi prodistili ASR slicne proteine iz tkiva
kaktusa, koristili smo afinitetnu kromatografiju. Eluirani proteini s Ni-agaroze su analizirani u
denaturirajucim i nativnim uvjetima, prijenosom proteina na membranu i detekcijom specificnim
protutijelom i spektrometrijom masa. Ove analize pokazale su, po prvi puta, da kaktusi kodiraju
ABA i dozrijevanjem inducirane proteine. Nadalje, otkrili smo i neke moguce interakcijske
partnere s ASR slicnim proteinima kaktusa koje ¢emo dalje analizirati.

Kljuéne rijeci: ASR proteini, kaktus, kultura biljnog tkiva, spektrometrija masa
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Abscisic acid-, Stress-, and Ripening-induced (ASR) proteins are plant specific, low molecular
weight, heat-stable proteins that have high hydrophilicity. ASR proteins were shown to possess
transcription factor and chaperon-like activities. They are involved in plant tolerance to drought
and salinity, in regulation of sugar, branched amino acids and cell wall metabolism. The ASR protein
family is widespread in the plant kingdom. However, the Arabidopsis as well as other Brassicaceae
family species lack ASR genes, suggesting that ASR proteins are not ubiquitous to all plants. There
is no knowledge if plants from the Cactaceae family, known for its highly tolerance to water stress,
encode ASR proteins. We thus used in vitro-grown M. gracilis tissues (plant, callus and tumor) in
order to reveal if the ASR-like proteins can be found in a member of the Cactaceae family. A SR
proteins can be effectively purified to homogeneity on Ni-NTA-agarose, since they contain an
authentic pentahistidine sequence close to their N-termini. We thus applied ion chelating
chromatography to purify ASR-like protein from cactus tissues. Eluted proteins from Ni-agarose
were analyzed by means of SDS-PAGE, Native-PAGE, western blot with anti-ASR1 antibody and
mass spectrometry. These analyses demonstrated, for the first time, that cacti encode ABA- and
ripening-induced proteins. Moreover, we revealed some possible interacting partners with cactus
ASR-like proteins which need to be further analyzed.
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