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Abstract

Parasitic plants represent a unique group of angiosperms that extract nutrients from host plants through
specialized structures called haustoria. With over 4750 recognized species, these plants vary in their
dependence on hosts, classified as holoparasites (completely non-photosynthetic) or hemiparasites
(partially photosynthetic). Despite their parasitic lifestyle, these plants contribute significantly to
ecological stability by regulating plant communities. Some parasitic species, such as Striga and
Orobanche, are major agricultural pests, while others, including Cistanche and Cynomorium, are valued
for their medicinal properties. Parasitic plants in general are rich in secondary metabolites with potential
pharmacological significance. These compounds, including alkaloids, phenolics, and terpenoids,
display antimicrobial, anticancer, and immunomodulatory effects. Mistletoe (Viscum album L.)
produces lectins and viscotoxins, which exhibit cytotoxic and immune-stimulating properties.
Traditional medicine has long utilized parasitic plants, and modern pharmacological research continues
to uncover their potential in drug development. However, an intriguing question arises: whether they
are superior in any way to their non-parasitic counterparts, or just received more attention due to their
unique appearance. Understanding the unique chemistry of parasitic plants provides insights into their
ecological role and offers opportunities for advancements in medicine and agriculture.

Pe3lome

[TapasuTHHTE pacTeHHS MPEACTABIABAT YHUKAIHA TPya MOKPUTOCEMEHHN PACTEHHS, KOUTO H3BIHYAT
XPaHUTEIHHU BEIIECTBA OT PACTEHUATA-TOCTONPUEMHHULIN YPE3 CIENUATTU3UPAHU CTPYKTYPH, HApEUEHU
xaycropun. C Hag 4750 npusHatu BUJa, TE3U PACTEHUS CE Pa3InyaBaT II0 CTEICHTa Ha 3aBUCUMOCT OT
TOCTONPUEMHUIIUTE M C€ KIacH(pHUIMPAT KaTo XOJOMapasuTd (HAIBIHO HE(POTOCHHTETHYHH) HIIH
XeMUNapa3uTH (YacTUYHO (OTOCHHTETUYHHU). BBOpeKd mMapa3uTHUS CH HAYUH Ha XUBOT, TE3H
pacTeHusl JONPUHACAT 3HAUUTENHO 3a €KOJOrMYHaTa CTaOWJIHOCT Ype3 peryjupaHe Ha pacTUTCIIHUTE
cpobmecTBa. Hsikon mapasutHu BumoBe, kKato Striga u Orobanche, ca OCHOBHH CEJICKOCTOIIAHCKH
BPEAUTENH, 10KaTO IpyrH, BKiItountenHo Cistanche n Cynomorium, ce UEHST 3apaayl Je4eOHnuTe cu
cBoiicTBa. [lapasutHure pacTeHHs Kato IUI0 ca OoraTd Ha BTOPUYHHM METaOOJIUTU C MOTEHIMATHO
(hapMaKoJOruyHO 3Ha4YeHHe. Te3u CheAMHEHHs, BKIIOYUTEIHO ANKaJouaAd, HEHOIH M TePIECHOHIH,
MPOSIBSBAT aHTHMUKPOOHH, MPOTHBOPAKOBH M MMYyHOMOAaynupamu edpektn. bemusat umen (Viscum
album L.) mpousBexga JEKTHHM W BHUCKOTOKCHHHM, KOWTO NPOSIBSIBAT LMTOTOKCHUYHH U
MMYHOCTHMYJIMpAIX CBOMCTBA. TpaaullioHHaTa MeIMIIMHA OT/ITaBHA U3II0JI3BA MTApa3sUTHU PACTEHHUS, a
ChbBpEeMEHHHUTE (DapMakoJIOTUYHU W3CIIC[BAHUS TPOJBIDKABAT Ja pa3KpUBaT IOTEHIMAla MM B
pa3paboTBaHETO Ha JIeKapcTBa. Bp3HMKBa 00aue enH MHTPUTYBAIL BBIPOC: JAJIM Te ca Mo-100pH 1o
HSKaKbB Ha4MH OT CBOWUTE HEMAapa3sUTHU ChOpATs, UM MPOCTO MOJIy4yaBaT MMOBeUe BHUMAHUE TTOPaIU
YHHMKaJIHHUS CH BbHIUEH BuA. PazOupaHeTo Ha yHUKanHaTa XMMHUS Ha HapasUTHUTE PACTEHUS JaBa



npeacraBa 3a TAXHATa €KOJIOTMYHA POoJIA U IpEajiara Bb3MOXXHOCTU 3a HAIIPpCAbK B MCIUIIMHATA U
CCJIICKOTO CTOIIaHCTBO.
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https://doi.org/10.3390/antiox14070761 (IF = 6.6; SJR = 1.484; Q1)

Abstract

Dodders (Cuscuta spp.) are prominent parasitic plants widely known and exploited in traditional
medicine. They are rich in polyphenolics, which determine their strong antioxidant potential. However,
comparatively few of the nearly 200 known species have been characterized for their medicinal
potential. In the present study, we aimed to explore the antioxidant potential of four of the most widely
distributed Cuscuta species in Bulgaria—C. campestris, C. monogyna, C. epithymum, and C. europaea.
They differed significantly in polyphenolic content and accordingly differed in their antioxidant
properties, although this correlation is not always straightforward, as shown in C. europaeae.
Furthermore, we evaluated the host plant species’ influence on the polyphenolic content, antioxidant
properties, and flavonoid profile of C. campestris, finding a significant enhancement when the parasite
was grown on aromatic plants—rosemary and thyme—compared to a model host—Arabidopsis
thaliana. Seven major flavonoids and phenolic acids—chlorogenic acid, kaempferol-3,7-O-
diglucoside, quercetin-3-O-galactoside, kaempferol-3-O-galactoside, quercetin-3-O-glucoside,
astragalin, and isorhamnetin-7-glucoside—were annotated after HPLC-MS analysis and found to be
affected by the host species. In conclusion, it was found that extracts from different Cuscuta species
differ in their antioxidant potential, which the host plants might further modify.

Pe3iome

[Tapasuture ot pon Cuscuta (Cuscuta spp.) ca IIMPOKO Pa3MpPOCTPaHEHH PACTCHUS, T00pe MO3HATH U
W3IIOJI3BaHM B TPAAMIIMOHHATA MeTuIHA. Te ca 6oratu Ha OTU(EHOIH, KOUTO ONPEAEIIAT CUITHAS UM
AHTHOKCHJIAaHTEH MOTeHIIHal. Berpeku ToBa, cpaBHUTENTHO Majika yacT oT 651130 200-Te u3BECTHU BUa
ca M3cJe/IBaHM 10 OTHOUICHUE Ha JIeYeOHUs CH TIOTeHIIMAIl. B HacTosIIoTO NMpoyYBaHe 1enTa Hu Oere
Jla u3clieiBaMe aHTHOKCUIAHTHUS MMOTEHIHA HA YETHPHU OT HAH-ITUPOKO Pa3npOCTPAHEHUTE BUIOBE
Cuscuta B buarapust — C. campestris, C. monogyna, C. epithymum u C. europaea. Te ce pa3inndaBat
3HAYUTEITHO TI0 CHIIBPIKAHUETO HA TOTU(PEHOIH U CHOTBETHO 0 CBOMTE aHTHOKCHIAHTHU CBOWCTBA,
BBIIPEKH Y€ Ta3W KOpenalys He BUHATU € Tpska, KakTo ce Buwxkna npu C. europaea. OCBeH TOBa
OIICHUXME BIUSIHUETO Ha BHUJIOBETE PACTCHUS-TOCTONPUEMHUIIM BBPXY ChHIBPKAHHETO Ha
nmonu()eHONN, AHTUOKCHIAHTHHUTE CBoiicTBa u (prmaBoHOmmHus mpodun Ha C. campestris, Karo
YCTaHOBHUXME 3HAYUTEITHO MOJ00peHre, KOTaTo Mapa3uThT € OTIIICKIaH BHPXY apOMaTHU PAaCTCHUS —
pO3MapuH W Maliepka — B CPaBHEHHE C MOJEIHUS TOCTONPUEMHUK — Arabidopsis thaliana. Cenem
OCHOBHHU (haBoHOWIAa W (EHOMHH KHCETMHH — XJIOPOTE€HOBAa KHcenuHa, Kammdepon-3,7-0O-
JIUTITIOKO3U, KBepueTuH-3-O-ramakro3ui, kamridepon-3-O-ranakro3ua, KBepueTHH-3-O-TIoK03u/I,
acTparalliH W HM30pPaMHETHH-7-TIOKo3up — Osixa muentudunupann ciex HPLC-MS ananus u ce
YCTaHOBH, Y€ Ca TOBJIMSHU OT BHJA Ha TOCTONPHEMHHMKA. B 3akitoueHue Oelle yCTaHOBEHO, ue
EKCTPaKTHUTE OT pa3nuyuHu BunoBe Cuscuta ce pa3nuiaBaT 10 CBOSI aHTHOKCHIAHTEH TIOTSHIIUAI, KOWTO
PaCTeHHATA-TOCTONPHUEMHHIIA MOTAT 14 MOJUPHUIIPAT MOTBIHATETHO.
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Abstract

Holoparasitic plants of the genus Cuscuta are generally considered prominent agricultural pests. In
addition to their negative economic effect on agriculture and their impact on natural plant societies, they
have also been long known in East Asian as medicinal plants with beneficial properties. This underlines
the fact that Cuscuta spp. are particularly rich in specialized metabolites, flavonoids, alkaloids, and
cumarines, among others. In addition to several well-characterized species, most of the species variety
within the genus remains largely unstudied. In the present study we aimed to compare the flavonoid
profiles of natural populations of two of the most abundant Cuscuta species in Bulgaria—the native C.
epithymum, and the naturalized C. campestris. Based on HPLC-MS/MS analysis, a total of 13
polyphenolics compounds were annotated, with hyperoside and isoquercitrin being some of the most
abundant. Some notable differences were found, like the complete absence of dicaffeoylquinic acid in
C. campestris, and kaempferol-3,7-O-diglucoside and kaempferol 3-O-B-(6'-O-trans-p-coumaroyl)-
glucopyranoside in C. epithymum. The population of the two species clustered separately from each
other, with some variations, but with no clear pattern of dependence on the locality or host species.
Based on the results it can be concluded that flavonoids may be used as chemotaxonomical markers
within the genus, showing that even in different climatic conditions and different host ranges, the two
studied species clearly differed from each other. Also, their rich content emphasizes the potential of
these parasites as a source of bioactive compounds.

Pe3rome

XomnomnapasuTHu pacTeHus: oT pox Cuscuta OOMKHOBEHO CE€ CUHTAT 33 CEPHO3HH CEJIICKOCTONAHCKH
Bpenuten. OCBeH HETaTWBHOTO CH WKOHOMHYECKO BB3JIEHCTBHE BHPXY CEICKOTO CTOMAHCTBO M
BIIMSTHUETO UM BBPXY €CTECTBEHUTE PACTHTEITHH ChOOIIECTBA, T€ OTAAaBHA Ca W3BECTHH B M3TOuHA A3Hs
KaTo JieueOHU pacTeHUs C MOJIE3HU CBOoMcTBa. ToBa momuyeprasa ¢akta, ue Cuscuta spp. ca 0coOCHO
Ooratu Ha CreUAIN3UPAHA METa0OIHUTH, (IIABOHOUIM, ANKAJIOHIN U KyMapHHH, Hapel ¢ Opyrd. B
JOIBJIHEHHE KBbM HSKOJKO J00Ope OXapaKTepH3WpaHH BHUIA, MO-TOJIsIMaTa dYacT OT BHJOBOTO
paszHooOpa3ue B paMKHTE Ha poJia OcTaBa JIo ToJisiMa CTENeH Helpoy4YeHo. B HacTosIoTo Mpoy4BaHe
nenTa HU Oemre aa cpaBHUM ()IAaBOHOWIHUTE NPO(UIM HAa €CTECTBEHH IIOIyJaluy Ha J[Ba OT Haii-
pasnpocrtpanenute Bunga Cuscuta B bonrapus — mectHus C. epithymum u nHatypanusupanus C.
campestris. B3 ocHoBa Ha HPLC-MS/MS ananu3 6sixa uneHTrdumupanu obmo 13 mommdenomHn
CHEAMHEHUS, KaTO XUIIEPO3UABT M H30KBEPIUTPUHBT Ca Cpel Hal-pasnpocTpaHeHuTe. bsaxa oTkpuTtn
HSIKOM 320€JIeKUTEITHU PA3IMKH, KaTo ITbIHATA JIWTICA Ha JUKa(eomTxnHoBa kucenuHa B C. campestris,
Kakto u Ha Kammdepon-3,7-O-gurmoko3un u  kamndepon 3-O-B-(6'-O-tpaHc-p-Kymapown)-
rimokonupano3un B C. epithymum. [lomynanunTe Ha ABaTa BUA ce IpyNupaxa OTACITHO €IHA OT JIpyTa,
C HSKOM Bapualiy, HO 0e3 SICHAa 3aBHCHMOCT OT MECTOIOJIOKEHUETO MM BUIA-TOCTOIIPUEMHHK. Bb3
OCHOBA Ha pe3yNITaTUTE MOXKE JIa C€ HAIPaBH M3BOABT, U (DITABOHOMIUTE MOTAT Jla C€ U3IOI3BAT KATO
XEMOTaKCOHOMHYHH MapKepyd B paMKHTE Ha pPOJa, Karo ce IOKa3Ba, 4e JOpU MpH Pa3udHU
KJIMMaTHYHU YCIIOBUS M Pa3JIMUYCH CIIEKTHP OT TOCTONPHEMHHIIM JIBaTa H3CIIEIBAHH BUA CE pa3IndaBaT
SACHO equH OT Apyr. OCBEH TOBa TAXHOTO 0OraTto ChAbpXKAaHWE MOAUYEpTaBa MOTECHIMAla Ha Te3W
Mapa3uTH KaTo U3TOYHUK Ha OMOAKTHBHU ChEANHEHHS.



D.4. Duan W., Shao W., Lin W., Yuan L., Lu Q., Chen L., Zagorchev L., Li J. (2021) Integrated
metabolomics and transcriptomics reveal the differences in fruit quality of the red and white
Fragaria pentaphylla morphs. Food Bioscience. 60: p-100896 DOI:
https://doi.org/10.1016/j.fbio.2021.100896 (IF = 5.318; SJR = 0.89; Q1)

Abstract

Fragaria pentaphylla is a perennial herb with two morphs that produce either white or red fruit. A
combined metabolomic and transcriptomic analysis of the red and white fruits was conducted to reveal
the different accumulated metabolites and differentially expressed genes between the red and white
fruits. Red fruits of F. pentaphylla had higher quality with abundant flavonoids, free amino acids, and
vitamins, compared with white fruits. Four anthocyanins, one procyanidin and 15 flavonoids in red
morphs were significantly higher than in white morphs. The low level of pelargonin O-hexosyl-O-
hexoside, pelargonidin O-hexoside and petunidin O-rutinoside might contribute to the white color of
the F. pentaphylla flesh. Eighteen amino acids, except glycine or glutamine, were found in both the red
and white morphs. Red fruits had a higher content of amino acids than white fruits. No DEG was
involved in the pathway for amino acids synthesis, indicating that the higher levels of amino acids in
red fruits than in white were not due to an increased amino acid biosynthesis. Integrated metabolomic
and transcriptomic data suggested that COR, CHI, DFR, PKS and COMT genes might be related to the
synthesis of flavonoids. Besides, 7OMT and PKS genes were shown to be closely associated with
alkaloid and polyphenol synthesis. These results provide new insights into the molecular mechanisms
of the color and nutrients in strawberries.

Peslome

Fragaria pentaphylla e MEOTOTOAMIITHO TPEBUCTO pAaCTEHUE C IBa MOp(a, KOUTO JaBaT ChOTBETHO Oen
WM 4YepBeHW IUiogoBe. bemre npoBeneH KOMOMHHMpaH METa0OJIOMHO-TPAHCKPUITOMEH aHajiu3 Ha
YepBEHHUTE M OCNUTE TUIOJIOBE, 32 JIa CE YCTAHOBAT Pa3iMYHHUTE HATPYIAHU METaOOJIUTH U TEHUTE C
pa3nuvHa eKCIpecHst MeXIy YepBeHUTE U OenuTe miogose. UepBenute mionose Ha F. pentaphylla ce
OTJIMYaBaxa C TI0-BUCOKO KadyecTBO, KaTo ChAbpXKAaxa H300WIMe OT (IABOHOUIHM, CBOOOJHH
AMHHOKHCEIMHH W BHUTaMHUHHM B CpaBHEHHE C Oemure IUiogoBe. UeTUpu aHTONMAHWHA, CIIUH
npouMaHuauH u 15 ¢naBoHonga B uepBeHHTE MOpQU OsiXa 3HAYMTEIHO MO-BUCOKH, OTKOJIKOTO B
oenute Mopdu. Huckoro HUBO Ha menaproHuH O-xekco3min-O-XeKkco3u, neaapronuand O-xexkco3usa
u netyHuauH O-pyTHHO3UA MOJKE J1a JoIpUHEce 3a Oenus UBAT Ha MececTata 4acT Ha F. pentaphylla.
OceMHazieceT aMUHOKHMCENIMHY, C M3KJIIOYEHHE Ha TJIMIMH WK TIyTaMuH, 0sfXa OTKPUTH KaKTO B
YepBeHHTE, Taka W B Oenute Mopdu. UepBeHHTE IUIOJOBE MMaxa MO-BHCOKO ChIbp)KaHUE Ha
aMHMHOKHCEIMHU B cpaBHeHHE ¢ Oenute ruonose. Hamame DEG, ydacTBamy B MeTabONUTHUS ITBT 32
CHHTE3a HAa aMHUHOKHCEIIMHH, KOETO TI0Ka3Ba, Ye MO-BUCOKUTE HHBA HA aMUHOKUCEIIMHN B YEPBCHUTE
IUIOIOBE B CpaBHEHHE C OenUTe HE Ce ABDKAT Ha IMOBHIIEHa OHMOCHMHTE3a Ha aMHUHOKHCEIIHHH.
WuTerpupanute MeTabOIOMHY W TPAaHCKPHUIITOMHHM NaHHU coyat, uye reaute COR, CHI, DFR, PKS u
COMT wmoxxe 51a ca cBbp3aHH Chc cuHTe3aTa Ha (GuaBoHouan. OcBeH ToBa, reante 7OMT u PKS ce
OKa3axa TSICHO CBbP3aHM ChC CHHTE3aTa Ha alKaJouau U nonaudenonu. Te3u pe3ynraTH NpenocTaBiT
HOBH TIO3HAHHSA 332 MOJICKYJISIPHUTE MEXaHU3MH Ha [IBETAa U XPAHUTEITHUTE BENIECTBA B STOMTE.
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Abstract

Haustorium formation is the key developmental event enabling parasitism in the genus Cuscuta, yet
comparative data on the enzymatic mechanisms underlying haustoriogenesis across taxonomically
distinct species remain scarce. In this study, we investigated whether isoenzymatic profiles associated
with early haustorium formation are taxonomically dependent within Cuscuta. Nine species
representing three major subgenera—Grammica, Cuscuta, and Monogynella—were analyzed.
Haustoria were induced using artificial hosts, and soluble protein extracts from the haustorial region
were subjected to zymographic analysis of peroxidases, proteases, and cellulases. Peroxidases exhibited
the highest diversity, with 16 distinct isoforms detected and clear interspecific and intersubgeneric
differences. Protease activity was represented by a limited number of isoforms with species-specific
electrophoretic mobility, whereas cellulase activity was detected only in two species. Cluster analysis
based on combined peroxidase and protease isoenzyme profiles produced a dendrogram that largely
reflected established taxonomic relationships, clearly separating the three subgenera. These findings
demonstrate that isoenzymatic patterns during haustoriogenesis are not random but are evolutionarily
linked to major lineages within Cuscuta. The results support the hypothesis that taxonomically related
dodder species employ similar enzymatic strategies during host invasion, providing functional
biochemical support for existing phylogenetic frameworks.

Pe3rome

O0pa3yBaHEeTO Ha XayCTOPHUHU € KIFOUOBHST €Tall B Pa3BUTHUETO, KOMTO MO3BOJISBA MApa3sUTH3IBM IPU
pon Cuscuta, HO CpaBHUTEIHHMTE JaHHH 3a €H3MMHUTE MEXaHHW3MH, JIeKAllM B OCHOBaTa Ha
XayCTOpHOreHe3aTa IpH TaKCOHOMUYHO pa3iIW4YHH BHIOBE, OCTaBaT OCKbAHW. B Hacrosmoro
MpOy4YBaHE H3CIEABAXME NI W30CH3UMHHTE TpPO(QHIN, CBBP3aHH C PAHHOTO OOpasyBaHE Ha
XayCTOpPHH, 3aBHUCAT OT TaKCOHOMHYHATa MpPHUHAIJIEKHOCT B paMmkuTe Ha pon Cuscuta. bsxa
aHaJIM3MpaHW JAEBET BUAA, NPEACTaBISABAIlM TPU OCHOBHM mnoapona — Grammica, Cuscuta u
Monogynella. Xaycropunute 0sxa WHIYIHpPaHH C I[OMOINTA HAa HM3KYCTBEHH TOCTONPUEMHHUIM, a
Pa3TBOPUMUTE MIPOTEUHOBU EKCTPAKTH OT XayCTOpUaJIHATa 00IacT 05Xa MOJIOKEHH Ha 3uMorpadceku
aHaJM3 Ha TIEPOKCUJIa3H, IPOTea3y U 1emynas3u. [lepokcupasure mokazaxa Hal-rosiMo pazHooOpasue,
Karo Osxa OoTKpUTH 16 pasnudHu M30QOPMH H SCHU MEXKIYBHIOBH U MEXIYIIOAPOIOBH PA3IHKH.
[IpoTeaznaTa akTHBHOCT Oelle TpeAcTaBeHa OT OrpaHUdYeH Opoil m30popMu ¢ BUAOBOCcHenH(pHIHA
eJIeKTpoOpeTUIHa TTOJABHKHOCT, JOKATO IeNyjla3HaTa akTHBHOCT Oellle OTKpUTa camo TIpH JIBa BUJIA.
KibcTeprusT ananus, 6a3upan Ha KOMOMHHPaHY TPOQIIIN HAa H30€H3UMH Ha MEPOKCUIA3H U ITPOTeasH,
JIOBele /10 Ch3JaBaHETO Ha JIEHApOrpaMa, KOATO JO0 ToJjiiMa CTENeH OTpa3sBa YCTaHOBEHUTE
TaKCOHOMHWYHH B3aUMOOTHOIIIEHHS, KaTo SICHO pa3/ieis TpuTe nmoaponaa. Te3u pe3ynraTu nokasBat, ue
M30€H3UMHHUTE MOJIEIY 110 BpeMe Ha XayCTOpPHOTeHe3aTa He ca CIyJaifHH, a ca eBOJIOIMOHHO CBbP3aHU
C OCHOBHHUTE JIMHUM B paMkuTe Ha Cuscuta. Pe3ynraTure MOJKPENAT XUIOTe3aTa, Y€ TAKCOHOMUYHO
cBbp3annuTe BHIOBe Cuscuta W3MON3BAT CXOAHHW CH3MMHH CTpPATeTHH IO BpPEME Ha HWHBA3MATA Ha
TOCTONPUEMHUKA, KaTO  TPEAOCTaBAT  (YHKIMOHATHO OMOXMMHYHO TIOTBBpPXKICHHE 32
CBIIECTBYBAIINTE PUIOTCHETHYHH JaHHU.



D.6. Zagorchev L., Teofanova D., Radkova M., Iantcheva A., Revalska M. (2025) Abiotic stress
response of Medicago truncatula plants, modified with gain and loss-of-function of GRAS7
transcription factor. Comptes rendus de I’Academie Bulgare des Sciences. 78 (12) 1802-1809.
https://doi.org/10.7546/CRABS.2025.12.07 (IF = 0.3; SJR = 0.18; Q3)

Abstract

Abiotic stresses, among which salinity, are substantial limiting factors for crop yield in contemporary
agriculture. Abiotic stress response in plants is governed by a plethora of hormonal signalling, which
in turn causes a finetuning of gene expression, regulated by stress-responsive transcription factors. The
GRAS family of transcription factors mediates the gibberellin signalling and plays a major role in
growth and development. In the present study, the role of MtGRAS7 transcription factor in abiotic stress
response was explored in the model legume Medicago truncatula. Three major biochemical markers,
L-proline, malondialdehyde, and hydrogen peroxide, were measured under salinity, drought, and cold
temperature stress in MtGRAS7 overexpressing and loss-of-function lines. Under drought and salinity,
while not directly related to osmoprotection and antioxidant response, the overexpression of GRAS7
showed a positive effect on the plant stress response, possibly through improved nodulation. The same
transcription factor may have a more direct role in response to cold stress, as suggested by our results
and literature data.

Pe3rome

AOUOTHYHHSAT CTpec, cpell KOMTO U 3aCOIIBAaHETO, TPEACTABIIABA ChIIECTBEH OrpaHUYaBall GpakTop 3a
I00MBa Ha KyJITYpHTE B ChbBPEMEHHOTO 3eMenenue. OTroBopa Ha pacTeHUATa KbM a0HOTHYHHS CTPEC
ce ympapisiBa OT MHOXECTBO XOPMOHAITHM CHTHANHM, KOUTO OT CBOSl CTpaHa MPEIU3BHUKBAT (HHO
perynupaHe Ha reHHaTa eKCIpecus, KOHTPOJIHUPAHO OT TPAHCKPUIIIMOHHU (DaKTOPH, pearupaiiyd Ha
ctpec. CemeiicTBoTo TpanckpunuuoHHu hakropu GRAS menumnpa curnanuzanusta Ha THOEPETUHUTE
U UIpae OCHOBHA POJI B PAaCcTeka U pa3BUTHETO. B HacTosAmOTO IIpoydBaHe Oelle n3cieBaHa posTa
Ha TpaHcKpunuoHHusA pakTop MtGRAS7 B oTroBopa Ha aOMOTHYEH CTpeC MPU MOAETHOTO 6000BO
pacrenune Medicago truncatula. bsixa M3MepeHn TPH OCHOBHM OMOXMMHUYHU Mapkepa — L-mposnwH,
MQJIOHIUAIAEXU] U BOJOPOAEH IIEPOKCUI — IIPU CTPEC OT 3acojsIBaHE, 3acyllaBaHE U HUCKU
TEeMIIepaTypy B JIMHUU C CBpBbXeKcnpecus U 3aryba Ha ¢yHkuus Ha MtGRAS7. Ilpu 3acymaBane u
3acojisiBaHe, Makap U Jla He € IPsIKO CBbpP3aHa C OCMO3alllUTaTa U AHTUOKCUAAHTHATa peaklus,
cBpbxekcnpecusita Ha GRAS7 nmokasa nmonoxureneH epekT BbpXy OTTOBOpa Ha paCTEHUSITa KbM CTPEC,
BEPOSITHO Upe3 Moo0peHo 00pazyBaHe Ha KOPEHOBH Bb3JIU. ChILIUAT TPAHCKPUIILIMOHEH (PakTOp MOKe
Jla UMa TIO-TIpSIKa poJid B OTTOBOpA KbM CTPEC OT HUCKM TeMIepaTypH, KaKTO IMOJCKa3BaT HAIINTE
pe3yiTaTH U JaHHWUTE OT JIUTEpaTypara.

D.7. Zagorchev L., Zagorcheva T., Teofanova D., Odjakova M. (2025) Methods of control of
parasitic weeds of the genus Cuscuta - current status and future perspectives. Plants. 14, 2321.
https://doi.org/10.3390/plants14152321 (IF = 4.1; SJR = 0.89; Q1)

Abstract

Dodders (Cuscuta spp.; Convolvulaceae) are parasitic weeds that pose major challenges to agriculture
due to their ability to infect a wide range of host plants, extract nutrients, and transmit pathogens. Their
control is especially challenging because of the seed longevity, resistance to herbicides, and the capacity
for vegetative regeneration. Mechanical methods such as hand-pulling or mowing are labour-intensive
and often ineffective for large infestations. Chemical control is limited, as systemic herbicides often
affect the host species equally, or even worse than the parasite. Current research is exploring biological
control methods, including allelopathic compounds, host-specific fungal pathogens, and epiparasitic
insects, though these methods remain largely experimental. An integrated approach that combines



prevention, targeted mechanical removal, and biological methods offers the most promising path for
long-term management. Continued research is essential to develop effective, sustainable control
strategies while exploring possible beneficial uses of these complex parasitic plants. The present review
aims to thoroughly summarise the existing literature, emphasising the most recent advances and
discussing future perspectives.

Peslome

[Napasutau pacrenust ot pox Cuscuta (Cuscuta spp.; Convolvulaceae) mpencraBisiBaT cepro3HO
MPEIU3BUKATEIICTBO 32 CEJICKOTO CTOMAHCTBO MOPaH CIIOCOOHOCTTA CH J1a 3apa3sBaT IIMPOK CICKTHP
OT PACTCHH-TOCTOIIPUEMHHUITH, Ja U3BJIMYAT XPAaHUTEIHN BEIISCTBA U JIa IPEeHAcAT naToreHu. bopbara
C TSIX € 0COOEHO TpyIHA TIOPaIX ABJITHS CPOK Ha ITOKOW HA CEMEHATa, YCTOMYMBOCTTAa KbM XEePOUIUAH
U CTIOCOOHOCTTA 32 BETETATHBHO BH3CTAHOBSABaHE. MEXaHMUHUTE METOIM, KaTO PHUHO M3KOPCHSIBAHE
WIK KOCEHE, ca TPYJOEMKH W YeCTO HEe(EKTUBHHU IPHU TOJEMH 3apa3u. XHMHUYHHAT KOHTPOI €
OTpaHHYeH, ThH KAaTO CUCTEMHHUTE XCPOMIMIN YEeCTO 3acsAraT TOCTONPHUEMHHUTE BUJIOBE B ChIaTa
CTEIIEH, a MOHSIKOTa U MO-CHJIHO OT Mapa3uTa. TeKyImuTe u3caeBaHus MPoyIBaT ONOJIOTHIHA METOIH
32 KOHTPOJI, BKIFOYUTEITHO aJeIONaTUYHN CheIUHEHHS, CIIEU(UIHNA 32 TOCTOIPHEMHUKA ThOMYHU
MaTOTCHH ¥ EMUIMApa3suTHH HACEKOMH, BBIPEKH Ye TE3M METOAM BCE OIe ca MPEeIUMHO
eKCTIepUMEHTaTHU. VHTEerpupaH TMoOAXOoJ, ChUYCTABaIll TPEBEHIIHS, IIEJICHACOUYCHO MEXaHWUYHO
OTCTpaHsBaHEe W OMOJOTMYHU METOMAM, Ipeljiara Haif-oOelraBamusi T 32 IBJITOCPOYEH KOHTPOI.
HenpexkbcHaTuTe M3CNIEABaHUS Ca OT CHIIECTBEHO 3HAYCHHE 3a pa3pabOTBAaHETO Ha C(EKTUBHU U
YCTOWYMBU CTpaTerdd 3a KOHTPOJ, KATO ChIIEBPEMEHHO C€ MPOy4YBAT BB3MOKHUTE IMOJIC3HU
MPWJIOKEHHUS Ha TE3W CJIOKHU IMapasuTHH pacTeHus. Hactosmusar o030p MMa 3a 1ei jaa 00001
M3YEPIIaTeIHO ChINECTBYBaIaTa JUTEpaTypa, KaTo akKIEHTHpPa BBHPXY HaW-HOBUTE MOCTHXCHUS H
o0cHxkIa OBACTITUTE MTEPCIIEKTHUBY.

D.8. Teofanova D., Pachedjieva K., Tosheva A., Marinova B., Savov S., Savov M., Zagorcheva T.,
Zagorchev L. (2025) Application of RAPD markers for Cuscuta species identification and
biodiversity. PhytoKeys, 265, 1-12. DOI: 10.3897/phytokeys.265.152696 (IF = 1.5; SJR = 0.519;
Q2)

Abstract

Cuscuta species (dodders) are parasitic plants that harm both native and cultivated flora, presenting
significant ecological and economic challenges. This study employs random amplified polymorphic
DNA (RAPD) markers to evaluate genetic variation among 70 specimens collected from various
localities across Bulgaria. The findings reveal notable differences in RAPD profiles between species,
indicating that RAPD markers are effective for species identification, particularly when reproductive
organs are absent. While C. campestris exhibited a relatively uniform genetic profile across different
populations, native species showed greater genetic heterogeneity, likely due to their development in
diverse habitats. Geographical patterns were also observed in the genetic clustering of C. campestris,
although seed dispersal mechanisms appeared to play a larger role in shaping genetic diversity than
geographic distribution alone. This research highlights the potential of RAPD markers for improving
species identification and for understanding the genetic dynamics of Cuscuta populations, which is
crucial for managing their spread and minimizing their agricultural impact.

Pe3iome

Bunosere Cuscuta (KyckyTta) ca nmapasuTHH pacTeHMs, KOUTO HaHACAT Bpejla KaKTO Ha €CTECTBEHATa,
Taka W Ha KyJITHBUpaHaTa (propa, KaTo TMPEACTaBISABAT CEPHO3HW EKOJOTHYHH W WKOHOMHUYECKH
MPEIM3BUKATEICTBA. B HACTOAIIOTO MPOyYBaHe CE U3IIOJI3BAT MAPKEPU Ha CIIYYaHO aMILTU(UIIMpaHa
nosimmop¢Ha JIHK (RAPD) 3a orieHka Ha reHETUYHOTO pa3HooOpasue cpen 70 ek3eMIuisapa, ChOpaHu



OT pa3IUYHN MECTHOCTH B bearapus. Pesynrarure paskpuBar 3abenmexumu pa3znuku B RAPD
npoUIUTE MEX Iy BUJOBETE, KOETO MoKa3Ba, ye RAPD mapkepuTe ca eeKTHBHHU 32 HIACHTUDHULIIPAHE
Ha BUIOBETE, OCOOCHO KOTaTO JHUICBAT PenpoAyKTHUBHH opranu. Jlokato C. campestris TposBSIBa
OTHOCHUTEITHO €JJHOPOJICH I'eHETHUYCH MPOQUI B PA3IMYHHUTE MOMYJIAINH, MECTHUTE BUJOBE IMOKa3BaT
MO-TOJIIMAa TEHETHYHA XETEPOTreHHOCT, BEPOSATHO TMOpaAMd pa3BUTHETO MM B Pa3sHOOOpa3HU
MectooOuTanus. ['eorpadcku momenu Osixa HaOMOAaBaHW MW B TeHETUYHOTO IpymnupaHe Ha C.
campestris, BBIIPEKN Y€ MEXaHU3MHUTE 32 PA3MPOCTPAaHEHNE HAa CEMEHATA M3ITIEXK1a UTPAsIT O-TrojsIMa
ponast BBbB (OPMHPAHETO Ha TEHETUYHOTO pa3HooOpas3ue, OTKOJIKOTO caMoO TreorpadckoTo
pasmpenenenue. ToBa n3cnenBane nmomgyeprasa noreHuana Ha RAPD mapkepure 3a mogoOpsBane Ha
UACHTU(UIIMPAHETO HA BUJIOBETE W 3a pa3OMpaHe Ha IeHETHYHATAa JUHAMHKA Ha TOMYJalMuTe Ha
Cuscuta, KOETO € OT peIlaBall0 3HAa4YeHHWE 3a YIPABIEHHETO Ha TAXHOTO pPa3MpOCTpaHEHHE U
MUHUMH3UpPAHE Ha TAXHOTO BB3JEHCTBHE BHPXY CEICKOTO CTONAHCTBO.

D.9. Albanova I, Zagorchev L, Odjakova M, Marinov M, Teofanova D. (2025) A novel application
of phage display technology for antibody selection, using alternating rounds of positive and
negative selection. Comptes rendus de I’Academie Bulgare des Sciences. 78 (6) 846-853.
https://doi.org/10.7546/CRABS.2025.06.07 (IF = 0.3; SJR = 0.18; Q3)

Abstract

Antibodies are a powerful tool in various studies concerning the expression and localization of proteins
in response to various factors of the environment. Phage display technology offers a useful alternative
to classical immunization approaches, as it does not require immunogenicity of the antigen, as well as
the handling of live animals. However, the requirement for the antigen to be presented and isolated in
a relatively pure form, and large quantity remains a major obstacle. In the present study, we offered a
novel approach toward exploiting phage display antibody libraries for the fast selection of specific
antibodies by alternating rounds of positive and negative selection. The overall aim was to select
antibodies against antigens, presented in the treatment sample, while not presented in the control.
Although the acquired results did not conclusively show a successful selection of antibodies against a
great variety of antigens, they proved the potential of this novel approach.

Pe3rome

AHTHTENaTa Cca MOIICH WHCTPYMEHT B Pa3JIM4HU M3CIE/ABAaHUS, CBBP3aHU C EKCIpecusiTa u
JIOKAJIM3alMATa Ha TIPOTEUHH B OTTOBOP Ha Pa3iM4YHU (PaKTOPH HA OKOJIHATA cpena. TexHoIorusra
,»(aroB IHCIUICH™ mpeuiara moje3Ha ajaTepHaTHBA Ha KIACHYECKUTE IOIXOIM 32 MMYHH3ALUs, ThU
KaTo HE W3MCKBA WMYHOTCHHOCT Ha aHTWUTEHAa, HUTO paboTa C >KMBU XKMBOTHHU. BBIpexun ToBa
M3UCKBAHETO aHTUTCHBT Aa OBJIC MPEACTaBEH W M30JMPaH B OTHOCHTEIHO YUCTa ()OpMa M B TOJISIMO
KOJIMYECTBO OCTaBa OCHOBHA Ipeuka. B HacTodmoTo mnpoyuBaHe MpEeATIOKUXME HOB MOAXOM 3a
M3II0JI3BaHe Ha OMOIMOTEKH OT aHTHTENA ¢ (haroB AUCIUIEH 3a Obp3 MOA00p Ha CIIeIU(pUIHN aHTHTEIA
ype3 peayBaHe Ha LUKJIM Ha IOJOXKHTEIHA W OTpUIaTenHa cenekius. OOmarta men Oemie na ce
noadepar aHTUTeNa CPellly aHTUTeHH, MPEJICTABEHH B TPETUPAHOTO PACTEHUS, HO HE U B KOHTPOJHATA
npoba. Berpekn ue momydeHnuTe pe3ynraTu He moKa3zaxa OKOHYATETHO YCIENIeH To00p Ha aHTUTeNa
Cpellly ToJIsIMO pa3HooOpa3ue OT aHTUIeHH, Te J0Ka3axa MOTEeHIMala Ha TO3H HOB MOJXO/I.



D.10. Savov, S., Marinova, B., Teofanova, D., Savov, M., Odjakova, M., & Zagorchev, L. (2024).
Parasitic  Plants—Potential Vectors of Phytopathogens. Pathogens, 13(6), 484;
https://doi.org/10.3390/pathogens13060484; (IF = 3.3; SJR = 0.843; Q1)

Abstract

Parasitic plants represent a peculiar group of semi- or fully heterotrophic plants, possessing the ability
to extract water, minerals, and organic compounds from other plants. All parasitic plants, either root or
stem, hemi- or holoparasitic, establish a vascular connection with their host plants through a highly
specialized organ called haustoria. Apart from being the organ responsible for nutrient extraction, the
haustorial connection is also a highway for various macromolecules, including DNA, proteins, and,
apparently, phytopathogens. At least some parasitic plants are considered significant agricultural pests,
contributing to enormous yield losses worldwide. Their negative effect is mainly direct, by the
exhaustion of host plant fitness and decreasing growth and seed/fruit formation. However, they may
pose an additional threat to agriculture by promoting the trans-species dispersion of various pathogens.
The current review aims to summarize the available information and to raise awareness of this less-
explored problem. We further explore the suitability of certain phytopathogens to serve as specific and
efficient methods of control of parasitic plants, as well as methods for control of the phytopathogens.

Pe3lome

[TapazuTHHUTE pacTeHus NPeICTaBIsIBAT 0COOEHA IrpyIa Mojly- WIH HAITbJIHO XETEPOTPOPHH PacTeHUS,
MPUTEKABAIIN CIOCOOHOCTTA Jla WM3BIHMYAT BOJA, MHHEPAIH W OPraHUYHH ChEJAWHEHHS OT APYTH
pacteHus. Bcuuky mapasuTHU pacTeHUs, HE3aBUCHMO Jalll ca KOPEHOBH WM CTHOJICHH, XeMHU- WU
XOJIONIApa3UTHH, YCTAaHOBSIBAT BAacKyJlapHa BpPB3Ka C pACTEHHUITA-TOCTONPUEMHHIM 4Ype3 CHITHO
CIeMaln3upaH OpraH, HapedeH xayctopus. OcBeH 4ye € OpraHbT, OTTOBOPEH 3a M3BIMYAHETO HA
XpaHWUTEHU BEIIECTBA, XayCTOpPHAJIHATa BPB3KAa € M MarucTpaja 3a pPaziIuyHH MaKpOMOJEKYIIH,
BkiountenHo JIHK, nporennu u, mo Bcuuko iinym, puronatorenu. [loHe HIKOM apa3UTHU pacTCHUS
Ce CUMTAT 3a 3HAYUTEIHU CEJICKOCTOIIAHCKH BPEIUTENHU, JONPUHACAIIN 32 OTPOMHH 3aryou Ha JOOUB
MO MeNHs CBAT. TSXHOTO OTPHUIIATEIIHO BBH3JICHCTBUE € TPEAMMHO MPSIKO, 4Ype3 W3YepIBaHE Ha
’KM3HECTIOCOOHOCTTAa HAa PAaCTEHHETO-IOCTONPUEMHUK M HaMaJIsiBaHE Ha pacTexa M oOpa3yBaHETO Ha
CeMeHa/TuIo/JoBe. BbIpekn ToBa Te Morar ja NpecTaBisBaT JONMBIHHUTENHA 3alllaxa 3a CEJICKOTO
CTONAHCTBO, KaTO CIIOCOOCTBAT 3a PA3MpPOCTPAHEHMETO Ha PA3JIMUHM NATOT€HH MEXKAY BHIOBETE.
Hacrosmust 0630p uMa 3a mein 1a 0000mIM HajTuYHATa HHPOPMAIKS U J1a TOBHUIIH OCBEIOMEHOCTTA
OTHOCHO TO3HM TIO-MaJKO IMpoydYeH mpodOieM. Hue NOmbIHUTENHO pasriexigaMe NPUroJHOCTTa Ha
orpeesieHH (UTONATOTEHU J1a CIYXKaT Karo crnenuuyHd U ePEeKTHBHH METOAM 3a KOHTPOJI Ha
MapasuTHH PACTEHHS, KAKTO M METOJIH 32 KOHTPOJI Ha CAMUTE (PUTONATOTCHHU.

D.11. Marinova B., Pachedjieva K., Tosheva A., Teofanova D., Zagorchev L. (2024) Potential role
of DNA methylation and histone H3 acetylation in parasitism of Cuscuta. IOP Conf. Series: Earth
and Environmental Science 1305, 012016. doi:10.1088/1755-1315/1305/1/012016 (SJR = 0.214)

Abstract

Cuscuta campestris, or field dodder, is a non-photosynthetic, parasitic weed and a prominent
agricultural pest. it is widely distributed in various climatic conditions and parasitizes over 100 different
host plants in Bulgaria. The objective of the present study was to test the hypothesis that epigenetic
regulation is key to the adaptation of Cuscuta spp. to different environments and host plants, as well as
the response of host plants to parasitism. First, we tested 12 populations of C. campestris. Still, we
found no correlation between the percentage of methylated DNA or acetylated histones and the most
common host plant species, although significant differences were found. However, the effect of Cuscuta
parasitism was much more pronounced on the enzymes, responsible for both DNA methylation and


https://doi.org/10.3390/pathogens13060484

histone acetylation in the host plants. While changes were not so notable in the susceptible model host,
Arabidopsis thaliana, the resistant host Solanum lycopersicum responded to parasitism with increased
DNA methyltransferase and histone deacetylase activities and decreased DNA demethylation. All this
suggests adaptation to parasitism, which is partially guided by epigenetic regulation. Further studies,
including mapping of the methylated regions, are needed to better understand the epigenetic
mechanisms of host adaptation to Cuscuta parasitism.

Pe3rome

Cuscuta campestris, WM TOJICKAa KYCKyTa, ¢ HE(OTOCHHTETHYCH, Mapa3sUTeH IUIEBEN U 3HAYUTEJICH
CEJICKOCTOTIAaHCKH BpeanTeNn. T € IHPOKO pa3mpocTpaHeHa B Pa3NWyHHU KIMMAaTHYHHA YCIOBHUS U
napasutupa Bepxy Haj 100 pa3nuunu pacteHus-rocronprueMHuny B bearapus. Lenta Ha HacTOAIOTO
Mpoy4YBaHe Oelre 1a ce MPOBEPH XUIIOTE3aTa, Y€ SMUTeHEeTHYHATA PETyIaIis € KIII0Y KbM aJanTarusaTa
Ha Cuscuta spp. KbM pa3iMYHA CPEAM W PACTCHUS-TOCTONPUEMHHUIM, KaKTO U KbM PEakUusATa Ha
pacTeHHsITa-roCTONPUEMHHLM KbM napazutusma. [IspBo, TectBaxme 12 nomynanuu Ha C. campestris.
Bbnpeku ToBa HEe OTKpHUXME Kopemauus Mexay npoueHrta Ha metwiupana JIHK win anerunupanu
XMCTOHU M Hal-pasnpOCTPaHEHHUTE BHIIOBE PACTCHHA-TOCTOIIPUEMHHMIIN, MaKap ue 0fxa yCTaHOBEHH
3HAYHUTENTHU Pa3inku. Beopekn ToBa edekThT OT napasutusma Ha Cuscuta Oerie MHOTO TIO-H3pa3eH
BBPXY €H3UMHUTE, OTTOBOPHH KakTo 3a MeTuiupaneTo Ha JIHK, Taka u 3a aneTunupaneTo Ha XUCTOHUTE
B pacTEeHUTa-rOCTONpUEMHHLIU. JJOKaTO MpoOMEHUTE He 0sXa TOJIKOBA 3a0€IeKUMHU MIPU MOAATINBUS
MOJIEI Ha TOCTONPHEMHUK, Arabidopsis thaliana, pe3UCTEHTHHAT TOCTONPUEMHUK Solanum
lycopersicum pearupa Ha mapasuTH3Ma ¢ mHoBuineHa akTuBHOCcT Ha JHK-mermnrtpancdepaszara u
XHICTOH-JeareTnaa3aTa 1 HamaseHo aemerunupane Ha JIHK. Beuuko ToBa npenmnonara agantanus KbM
MapasuTH3bM, KOATO YaCTHYHO CE€ HampaBisiBa OT EMHIeHEeTHYHa perynanus. HeoOxoammu ca mo-
HATaTBIIHHU IPOYYBAHUS, BKIIIOYUTEIHO KapTUPaHE Ha METWIIMPAHUTE PETHOHH, 3a J1a ce pazdepar mo-
no0pe eNMUreHeTHYHUTE MEXaHM3MH Ha ajalTalnusATa Ha TOCTONpPHEMHHMKAa KbM Tapa3uTH3Ma Ha
Cuscuta.

D.12. Pan H., Zagorchev L., Chen L., Tao Y., Cai C., Jiang M., Sun Z., Li J. (2023) Complete
Chloroplast genomes of five Cuscuta species and their evolutionary significance in the Cuscuta
genus. BMC Genomics. 24:310; https://doi.org/10.1186/s12864-023-09427-w (IF = 4.4; SJR =
1.047; Q1)

Abstract

Background Cuscuta, a parasitic plant species in the Convolvulaceae family, grows in many countries
and regions. However, the relationship between some species is still unclear. Therefore, more studies
are needed to assess the variation of the chloroplast (cp) genome in Cuscuta species and their
relationship with subgenera or sections, thus, providing important information on the evolution of
Cuscuta species.

Results In the present study, we identified the whole cp genomes of C. epithymum, C. europaea, C.
gronovii, C. chinensis and C. japonica, and then constructed a phylogenetic tree of 23 Cuscuta species
based on the complete genome sequences and protein-coding genes. The complete cp genome
sequences of C. epithymum and C. europaea were 96,292 and 97,661 bp long, respectively, and lacked
an inverted repeat region. Most cp genomes of Cuscuta spp. have tetragonal and circular structures
except for C. epithymum, C. europaea, C. pedicellata and C. approximata. Based on the number of
genes and the structure of cp genome and the patterns of gene reduction, we found that C. epithymum
and C. europaea belonged to subgenus Cuscuta. Most of the cp genomes of the 23 Cuscuta species had
single nucleotide repeats of A and T. The inverted repeat region boundaries among species were similar
in the same subgenera. Several cp genes were lost. In addition, the numbers and types of the lost genes
in the same subgenus were similar. Most of the lost genes were related to photosynthesis (ndh, rpo, psa,
psb, pet, and rbcl), which could have gradually caused the plants to lose the ability to photosynthesize.



Conclusion Our results enrich the data on cp. genomes of genus Cuscuta. This study provides new
insights into understanding the phylogenetic relationships and variations in the cp genome of Cuscuta
species.

Pe3lome

O6ma undopmanus Cuscuta, TapasuTeH pacTUTeNeH poa oT cemeiictBo Convolvulaceae, Bupee B
MHOTO CTPaHU M PETHOHH. BBIpexn ToBa, pOACTBEHUTE BPB3KH MEXTy HSIKOHM BHIOBE BCE OIIE HE ca
scau. [lopagu ToBa ca HEOOXOAMMH JOMBIHUTEIHU IMPOyYBaHUS 32 OICHKA HA BapHUAIMHTE B
XJIOporuacTHus (Cp) TeHOM Ipu BunoBere Cuscuta U TAXHATA BPB3Ka C MOAPOJOBETE WU CEKIIMUTE,
KOeTO OM MpeocTaBuiIo BakHa WH(OpMAITHS 32 BOIIONHTA Ha BUnoBeTe Cuscuta.

Pe3yaratu B HacTosamoro npoy4yBaHe uaeHTUUIMpaxMe nenute cp reHomu Ha C. epithymum, C.
europaea, C. gronovii, C. chinensis u C. japonica, cleJ] KOETO KOHCTpyHpaxMe (HHUIOTeHETHIHO IbPBO
Ha 23 Bupa Cuscuta Bb3 OCHOBA Ha I'BJIHUTE TEHOMHHU IOCIEIOBATEIIHOCTA U TEHUTE, KOIUPAIIH
npotenHu. [IbIHUTE TIOCIEIOBATETHOCTH HA XJI0poIutacTHuTe TeHoMu Ha C. epithymum v C. europaea
0s1xa ChOTBETHO C IbJDKUHA 96 292 1 97 661 bp u HIMaxa 00JIaCT ¢ UHBEpTUPaHH TOBTOPH. [ToBeueTo
XJIOPOTUIACTHH TeHOMU Ha Cuscuta Spp. UMaT TeTparoHajiHa ¥ UPKYJSPHA CTPYKTYpa, C U3KIIFOUEHUE
Ha C. epithymum, C. europaea, C. pedicellata u C. approximata. Bp3 ocHOBa Ha Opos Ha TCHHTE,
CTPYKTypaTa Ha XJIOPOIUIACTHHMSI T€HOM W MOJIENINTe Ha T'eHHA peayKuus, ycraHoBuxme, de C.
epithymum u C. europaea npuHayiexaT kpM moapoy Cuscuta. [1oBedeTo OT XJIOPOIUIACTHUTE TEHOMHU
Ha 23-te Buna Cuscuta Maxa eTHOHYKJICOTUIHU moBTopru HAa A u T. I'panunmre Ha WHBEpTHpaHATA
MTOBTOPHA 00J1aCT MEXTy BHJIOBETE 051Xa CXOJHU B paMKHTE Ha €I1H U ChII Hoapoa. Hsakonko reHa Ha
XJIOPOIUTACTHUS TeHOM 0Osixa 3aryoeHu. OCBeH TOBa OpOST U BUIOBETE HA 3aryOCHHUTE I'CHU B €IUH U
¢ moapos Osxa cxonuu. [loBedyero ot 3aryoeHuTe renu 0sixa cBbp3anu ¢ porocunTesata (ndh, rpo,
psa, psb, pet u rbcL), koeTo BeposATHO € AOBENO N0 MOCTENeHHaTa 3aryba Ha CIIOCOOHOCTTa Ha
pacTeHusITa 1a U3BbPIIBAT (POTOCHHTE3A.

3aximoyenue Hamure pesynratu o0oraTsBaT AaHHHUTE 33 XJOPOIUIACTHUTE TeHOMH Ha poa Cuscuta.
Hacrosmoro npoy4yBane nmpeaoCcTaBs HOBH MO3HAHUS 32 pa30MpaHeTo Ha (PUIOreHETHYHHUTE BPBH3KU U
BapHalMTe B XJIOPOIUIACTHUS T€HOM Ha BupoBeTe oT pon Cuscuta.

D.13. Albanova 1., Zagorchev L., Teofanova D., Odjakova M., Kutueva L., Ashapkin V. (2023)
Host resistance to parasitic plants - current knowledge and future perspectives. Plants. 12(7),
1447; https://doi.org/10.3390/plants12071447 (IF = 4.5; SJR = 0.795; Q1)

Abstract

Parasitic flowering plants represent a diverse group of angiosperms, ranging from exotic species with
limited distribution to prominent weeds, causing significant yield losses in agricultural crops. The major
damage caused by them is related to the extraction of water and nutrients from the host, thus decreasing
vegetative growth, flowering, and seed production. Members of the root parasites of the Orobanchaceae
family and stem parasites of the genus Cuscuta are among the most aggressive and damaging weeds,
affecting both monocotyledonous and dicotyledonous crops worldwide. Their control and eradication
are hampered by the extreme seed longevity and persistence in soil, as well as their taxonomic position,
which makes it difficult to apply selective herbicides not damaging to the hosts. The selection of
resistant cultivars is among the most promising approaches to deal with this matter, although still not
widely employed due to limited knowledge of the molecular mechanisms of host resistance and
inheritance. The current review aims to summarize the available information on host resistance with a
focus on agriculturally important parasitic plants and to outline the future perspectives of resistant crop
cultivar selection to battle the global threat of parasitic plants.



Pesiome

[NapasuTHuTe TBGTAIM pacTeHUS NPEACTABIABAT pa3HOOOpa3Ha rpyma MOKPUTOCEMEHHU PAaCTCHUS,
BapHpamia OT €K30THYHH BHIOBE C OTPAHMYEHO pa3MpOCTpaHEHHE A0 MHIMPOKO paslpOCTPaHEHU
TJIEBEIH, IPUIMHSABAIIY 3HAYNTEHN 3ary0u Ha TOOWB MPH CEJICKOCTOMAHCKHUTE KynTypu. OCHOBHUTE
LIETH, NPUYMHSIBAHU OT TSAX, Ca CBBP3aHM C H3BIMYAHETO HA BOJA M XPAHUTEIHH BEIECTBA OT
TOCTOTIPUEMHHKA, KOETO BOAM /10 3a0aBsiHEe HA BET€TaTUBHUS PACTEX, Ib(PTEKa U IPOU3BOJICTBOTO Ha
cemeHa. [IpencraBuTenure Ha KOPEHOBHTE MapasuTh OT cemeicTBo Orobanchaceae u crhOieHuTe
napasuta oT pon Cuscuta ca cpel HaW-arpECHBHUTE W BPEOHHM IUJICBENH, 3acATalld KaKTo
€AHOCEMENIeTHA, TaKa W JABYCEMENETHH KyITyph IO IeNus CBAT. TSAXHOTO KOHTPOJUpPAHE H
W3KOpPEHSIBaHE ce 3aTPyAHsBA OT M3KIIOUUTEIHATa YCTOMYMBOCT HA CEMEHATa M YCTOHYHMBOCTTAa UM B
MoyYyBaTa, KakTo M OT TAKCOHOMUYHATA UM TIO3UIIHS, KOSTO 3aTPY/AHSBA MPUIIATaHETO HA CEIEKTUBHU
XepOuImuan, KOUTO He yBpexXaaT rocronpueMuunute. [londbopbT Ha pe3ucTeHTHH COPTOBE € Cpejl Hal-
o0elaBamuTe MOAX0AM 32 CIpPaBsSHE C TO3U MPOOJIEM, BBIIPEKH Y€ BCE OLIE HE Ce M3IOJI3Ba HIMPOKO
nopajd OrpaHMYCHHUTE IIO3HAHUS 32 MOJIGKYJSIDHATE MEXaHW3MH Ha PE3HCTEHTHOCTTa Ha
TOCTONPUEMHMKA W HacleICcTBeHOocTTa. HacTosmusaT o030p MMa 3a men ga o0oOuM HajauyHaTta
WHpOpPMAIIUS 32 PE3UCTEHTHOCTTA HA TOCTONPHUEMHHKA C aKIEHT BBPXY BAXKHUTE 3a CEJICKOTO
CTOTIIAHCTBO TIAPA3UTHU PACcTEHHS U Jla ouepTae ObJCIUTe TEPCIeKTUBH 3a MOJ00p Ha PE3UCTCHTHH
COPTOBE KyNITypH 3a 60p0Oa ¢ riaobaiHata 3amiaxa OT Napa3uTHU PAaCTCHUSI.

D.14. Ashapkin V., Kutueva L., Aleksandrushkina N., Vanyushin B., Teofanova D., Zagorchev L.
(2023) Genomic and epigenomic mechanisms of the interaction between parasitic and host plants.
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Abstract

Parasitic plants extract nutrients from the other plants to finish their life cycle and reproduce. The
control of parasitic weeds is notoriously difficult due to their tight physical association and their close
biological relationship to their hosts. Parasitic plants differ in their susceptible host ranges, and the host
species differ in their susceptibility to parasitic plants. Current data show that adaptations of parasitic
plants to various hosts are largely genetically determined. However, multiple cases of rapid adaptation
in genetically homogenous parasitic weed populations to new hosts strongly suggest the involvement
of epigenetic mechanisms. Recent progress in genome-wide analyses of gene expression and epigenetic
features revealed many new molecular details of the parasitic plants’ interactions with their host plants.
The experimental data obtained in the last several years show that multiple common features have
independently evolved in different lines of the parasitic plants. In this review we discuss the most
interesting new details in the interaction between parasitic and host plants.

Pe3iome

Hapa3I/ITHI/IT6 PpaCTCHUA U3BJIMYAT XPAaHUTCIHU BEIIECTBA OT APYTU paCTCHUA, 3a Ja 3aBbpHIaT CBOSA
JKM3HCH UKD U Ja C€ pasMHOKaBaT. KOHTpOJ'H)T Ha MapasuTHU INUICBCIXU € U3KIIOYUTCIHO TPYACH
rnopaayd TiaXHaTa TsACHA (I)I/I3I/ILIGCK3, BpB3Ka H Onu3kaTta WM OHOJOTHYHA BpBb3Ka C TCXHUTE
roOCTONPHUEMHUIIN. HapaSI/ITHI/ITC pacTeHud CC€ pasjin4daBaTr I10 oOxBaTa Ha rOCTONIPUCMHHUIHNUTE, KbM
KOUTO Ca IMOJaTJIMBHU, a BHJAOBETC TI'OCTONPHUECMHHUIIM CC€ pa3jidyaBaT IO CBOATA IMOAJATIMBOCT KbM
napasuTHU pacTCHUA. HaCTOHH_II/ITe JaHHU ITIOKa3BaT, Y€ aJallTAlMUTE Ha IMMapasuTHUTE PAaCTCHUS KbM
pasivMyHu TOCTONPHUEMHUIIM Ca OO0 TO0JidMa CTCICH TIC€HETUYHO ONPCACIICHU. BT)HpeKI/I TOBA,
MHOXECTBOTO CJIydyad Ha 6’Bp38. ajganragusa B ICHECTHUYHO XOMOI'CHHH IIOITyJIallMKM Ha IapasuTHU
IJICBCJIM KbM HOBHU T'OCTOIPUEMHUIIU CUJIHO IMOACKA3BAT YYAaCTUETO Ha CIIMICHCTHUYHU MCXAHU3MHU.
HOCJICI[HI/ITC MOCTMXKCHHUA B TICHOMHHUTC aHAJIWM3W Ha TI'CHHATa CKCIOpPECUA U CIUTCHECTUYHUTC



XapaKTePUCTUKH pa3Kpuxa MHOTO HOBH MOJEKYJISPHH TMOAPOOHOCTH 3a B3aWMOJCHCTBHUSTA Ha
Mapa3uTHU PACTCHUS C TEXHUTE PACTCHUSI-TOCTONPUEMHUIIM. EXcCiepuMeHTaTHUTE JaHHU, MOJTYYCHU
Mpe3 MOCTIEeAHNUTE HAKOJIKO TOJUHH, TIOKa3BaT, Ye MHOXKECTBO OOIIN XapaKTEPUCTHKHU Ca €BOJIIOUPATH
HE3aBHCHMO B Pa3JIMYHU JIMHUHU HA MMapa3uTHH pacTeHus. B To3u 0630p 00CchkaaMe Hall-HHTEpEeCHUTE
HOBH TIOAPOOHOCTH BBB B3aWMOJCWCTBUETO MEXKIYy Tapa3sUTHU pACTCHUS W  PacTCHUS-
TOCTOTIPUEMHHIIH.

D.15. Dimov S., Zagorchev L., lliev M., Dekova T., Ilieva R., Kitanova M., Georgieva-Miteva D.,
Dimitrov M., Peykov S. (2021) A snapshot picture of the fungal composition of the bee bread in
four locations in Bulgaria, differing in anthropogenic influence. Journal of Fungi 7, 845.
https://doi.org/10.3390/jof7100845 (IF = 5.724; SJR = 0.98; Q1)

Abstract

Information about the fungal composition of bee bread, and the fermentation processes to which the
fungi contribute significantly, is rather scarce or fragmentary. In this study, we performed an NGS-
based metagenomics snapshot picture study of the fungal composition of bee bread in four locations in
Bulgaria during the most active honeybee foraging period at the end of June 2020. The sampling
locations were chosen to differ significantly in climatic conditions, landscape, and anthropogenic
pressure, and the Illumina 2 x 250 paired-end reads platform was used for amplicon metagenomics
study of the ITS2 region. We found that some of the already reported canonical beneficial core fungal
species were present within the studied samples. However, some fungal genera such as Monilinia,
Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces, Podosphaera and Septoriella
were reported for the first time among the dominant genera for a honeybee related product.
Anthropogenic pressure negatively influences the fungal composition of the bee bread in two different
ways—urban/industrial pressure affects the presence of pathogenic species, while agricultural pressure
is reflected in a decrease of the ratio of the beneficial fungi.

Pe3rome

Nudopmarnusira 3a rbONYHUS ChCTAB HA MTUETHATA TIEpra U 3a pepMEHTAIIMOHHUTE MPOLIECH, KbM KOUTO
'bOUTE TOTIPUHACST 3HAYUTEITHO, € I0CTa OCKbIHA WITH ()parMeHTapHa. B HacTosII0OTO Mpoy4BaHe HUE
W3BBPLIMXME METAreHOMHO Ipoy4BaHe Ha 0a3ata Ha NGS 3a MOMEHTHA KapTHHA Ha 'bOMYHUS ChCTaB
Ha ITYeJTHATA Mepra B YeTUPH JIOKaluK B briarapus rmo BpeMe Ha Half-aKTHBHUS [IEPHOJT HA ChOUpaHe Ha
HEKTap OT mueiuTe B Kpast Ha toHu 2020 r. MecraTa 3a B3eMaHe Ha mpoOu Osxa n30paHu Taka, ue 1a ce
pa3nuyaBaT 3HAYMTENHO IO KJIMMATHYHMA YCJIOBUS, JIAaHAA(T W AHTPOIIOTEHEH HATHCK, a 3a
aMIUTHIKOHHOTO MeTareHOMHO npoyuBaHe Ha [TS2 pernona 6enre u3nonssana miargopmara [llumina 2
x 250 mpounTa. YcTaHOBUXME, Y€ HSIKOU OT BeUe ONMUCAHUTE KAHOHUYHH OCHOBHH MOJIE3HH I'bOMYHHU
BHUJIOBE Ca HAJIMIIC B M3CIICABAHUTE MPOOH. BhIpeku TOBa, HAKOM IbOMYHHM pojaoBe Kato Monilinia,
Sclerotinia, Golovinomyces, Toxicocladosporium, Pseudopithomyces, Podosphaera n Septoriella 6s1xa
OIMCaHM 3a ITbPBH ITBT CPE JOMHUHUPAIIUTE POJIOBE 32 IPOIAYKT, CBBP3aH C MYEIUTE. AHTPOIIOTCHHHAT
HATHCK OKa3Ba OTPUIIATENIHO BIIMSHHE BBHPXY I'bOHUS ChCTaB Ha MUENHATA Tepra Io JiBa Pa3InyHU
HAyMHA — TPAJCKUSIT/MHIYCTPHAIHUAT HATHCK 3acsira HaJMYMETO Ha MATOTCHHU BUJOBE, JTOKATO
CEJICKOCTOTIAHCKHSIT HATUCK CE OTPa3siBa B HAMAJISIBaHE Ha ChOTHOILICHUETO Ha TIOJIE3HUTE I'bOH.
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Abstract

This is the first scientific study of the unique Bulgarian Cherni Vit green cheese based on 16S and ITS2
NGS metagenomics, accomplished on the [llumina HiSeq 2 % 250 bp paired end reads in order to obtain
an overview of the microbial composition. The results revealed a rich microbiota, composed of on
average of 120 eubacterial and 16 fungal species. Firmicutes were represented by the families
Strepotococcaceae, Lactobacillaceae and Staphylococcaceae, while the Actinobacteria were
represented mainly by the genera Brevibacterium and Corynebacterium. Low counts of Proteobacteria
were also detected, mainly halophiles of the genera Cobetia and Psychrobacter. Almost all (99.99%)
of the detected fungi belonged to Ascomycota, represented almost equally by the families
Eurotiomycetes (exclusively by Penicillium roqueforti), Saccharomycetes (mainly by the genera
Debaryomyces, Pichia, Candida and Kluyveromyces) and Sordariomycetes (mostly by Scopulariopsis
flava). The performed diversity analyses revealed that despite some differences, which can be attributed
to environmental factors, and the time of the ripening, all of the four batches displayed very rich but
similar microbiota. We found a potentially beneficial microbiota with the potential to inhibit the growth
of pathogenic bacterial species, as well as to neutralize possibly produced mycotoxins, as described in
numerous research on raw milk dairy products.

Peslome

ToBa e TEPBOTO HAYYHO MPOYYBAHE HA YHUKATHOTO OBJITapCKO 3elIeHO cpeHe ,,YepHu But*, ocHoBaHo
Ha MetareHoMuKa ¢ 16S u ITS2 NGS, npoBeeHo ¢ mOMOIITa HAa ABOWHY MPOYUTHU C AbJDKUHA 2 X 250
bp Ha Illumina HiSeq, ¢ nien na ce momyun oOrmia mpejacTaBa 3a MHEKpOOHHS ChcTaB. Pesynrarure
paskpuxa OoraTa MHKpOOHOTa, chcrosima ce cpeaHo or 120 Buma eyOaktepuu u 16 Buma ruow.
Firmicutes 0sixa mpenctaBeHn OT cemeiictBata  Streptococcaceae, Lactobacillaceae wu
Staphylococcaceae, mokato Actinobacteria 0sixa mpeacTaBeHu IJIABHO OT pojioBeTe Brevibacterium u
Corynebacterium. bsixa OTKpUTH U MaJKu KoimdecTBa Proteobacteria, riaBHO Xanoduim oT pogoBere
Cobetia wn Psychrobacter. Tloutn Bcuuku (99,99%) or oTkputuTe T'BOM TpUHAANEKAXA KBM
Ascomycota, TpeICTaBeHH MOYTH MOpaBHO OT cemeiictBara Eurotiomycetes (M3KIIOUUTENHO OT
Penicillium roqueforti), Saccharomycetes (nmpeaumHo ot ponosetre Debaryomyces, Pichia, Candida n
Kluyveromyces) u Sordariomycetes (npeaumHo ot Scopulariopsis flava). I3BbpiiieHUTe aHANIU3M Ha
pa3HO00pa3neTo MoKa3axa, 4e BhIPEKH HAKOU PAa3IHKH, KOUTO MOTaT 1a O'b/IaT MPHUITCAHH HA (PaKTOPH
Ha OKOJTHATa Cpe/ia M Ha BPEMETO Ha 3pecHe, U YeTUPUTE MapTHIU MoKa3axa MHOTo Oorara, HO CXOIHa
MHKpoOHnoTa. HameprxmMe MOTEHIINATHO MMoJIe3Ha MUKPOOHOTA C MOTEHIINAN J]a MHXHOHMpa pacTexa Ha
MAaTOTeHHH OaKTEepUaTHH BHJIOBE, KAKTO U J1a HEYTPAIM3HMPa €BEHTYaIHO MPONU3BEICHH MUKOTOKCHHH,
KaKTO € OITMCaHO B MHOTOOPOWHH M3CIIEIBAHNS BBPXY MIICYHH IPOIYKTH OT CYPOBO MIISIKO.
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Abstract

Salinity has a significant impact on agriculture worldwide due to the huge yield losses from crop plants.
Together with the increase in human population, this leads to the necessity of assessment of their salt
tolerance and identification of varieties, suitable for cultivation in salinized arable lands. Three potential
alternatives to wheat: spelt (Triticum spelta L.), einkorn (T. monococcum L.) and kamut (7. turanicum
Jakubz.) were compared to 7. aestivum L. in their salt stress response. Various biochemical markers
were compared at 0.1 M and 0.3 M NacCl treatment after 14 days. All of them were differentially affected
with relative adaptation to the lower salt stress and severe inhibition of metabolic functions at the higher
salt. The response suggested that spelt was the most affected, while wheat the least.

Peslome

3acosBaHETO OKa3Ba 3HAYMTEIHO BIHSHHUE BBPXY CEIICKOTO CTONMAHCTBO B CBETOBEH MaIiad 1mopaau
OTrpOMHUTE 3ary0Ou Ha IOOMB OT KYJITYPHUTE pacTeHus. B chueTaHue ¢ HapacTBaHETO Ha HACEICHHUETO
TOBa BOJH /10 HEOOXOAMMOCTTA OT OIICHKA Ha TSAXHATa COJICYCTOMYUBOCT U ONPEICIITHE Ha COPTOBE,
MTOXOJIAIIN 32 OTTIeKJaHEe Ha 3aCOJICHH 00paboTBaecMH 3eMHU. TpH MOTEHIIMATHU ajlTepHATHBH Ha
mennnara: cnenta (Triticum spelta L.), enakopH (1. monococcum L.) u xkamyT (T. turanicum Jakubz.)
Osixa cpaBHeHU ¢ 7. aestivum L. o OTHOIIEHWE Ha peakNUATa UM KbM COJEBHUSA CTpec. Pazmnynm
OnoxumMuuHu Mapkepu 0sixa cpasaenu npu tperupane ¢ 0,1 M u 0,3 M NaCl cnen 14 nau. Benuku Te
0s1Xa 3acerHary 1o pas3JuieH HA4YMH, KaTo ce HaOJIr01aBalle OTHOCUTEIHA aalTalus KbM IMO-HUCKHUS
COJICH CTPEC U CHJIHO HHXUOMpPaHEe HA METa0ONMUTHUTE (DYHKIIMU MPH MO-BUCOKATA KOHIICHTPAIUS Ha
coil. Peaknusita nokasa, 4ye crientara € Hai-3acersara, JOKaTo IMIIEHUIATa — Hali-MaJIKo.



