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INACTIVATION OF ARABIDOPSIS BZIP FACTORS BY SITE-DIRECTED
MUTAGENESIS IN THE DNA-BINDING DOMAIN.
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Basic region leucine zipper (bZIP) transcription factors regulate diverse processes
in eukaryotic cells. In plants they are involved in abiotic stress signaling, energy me-
tabolism, seed germination, pathogen defense, seedling and plant development and
senescence (Jakoby et al., 2002). The basic region of the bZIP factors contains a num-
ber of basic amino acids and is responsible for both nuclear localization and DNA bind-
ing. The so-called zipper domain has the amphipathic alpha-helical structure enabling
hydrophobic interaction between such helices and hence dimerization.

In Arabidopsis there are 74 members subdivided in ten groups based on structural
homology (Jakoby et al., 2002). The heterodimerization network of C-/S1-group mem-
bers controls the expression of key metabolic enzymes, as well as the endosperm-spe-
cific genes (Alonso et al., 2009) and play important role in the metabolic reprograming
under energy starvation (Weltmeir et al., 2009). However, a certain level of promiscuity
in the dimerization between C- and S1-group members makes the clarification of spe-
cific roles and mechanisms of action of individual bZIPs especially challenging.

In order to overcome the problem of functional redundancy and enable the inacti-
vation of a signaling pathway dependent on a specific bZIP factor, we aimed at devel-
oping a new approach based on the manipulation of the DNA-binding activity of bZIP
factors. The molecular biology methods such as PCR, cloning, mutagenesis, bacteria
transformation have been used in order to generate different versions of bZIP factors
and produce recombinant proteins. For the protein functional analysis, the in vitro DNA
binding assays, in vivo protein interaction studies, as well as gene reporter assays have
been employed.

In contrast to animals and fungi, a high level of Cys, Ser or Tyr conservation was
found at positions 15 and 19 in the DNA-binding domain (DBD) of plant bZIP factors,
which are in the direct contact with the DNA backbone (Kirchler et al., 2010; Miller et al.,
2003). Since these residues can be potentially phosphorylated, which would lead to the
introduction of a negative charge and theoretically reduce their affinity to the negatively
charged DNA backbone, we substituted these conserved Ser residues in the represen-
tatives of C/S1 heterodimerization network either to phosphorylation-mimicking Asp or
unphosphorylatable Ala residues. The Ser-to-Asp substitution in the DBD of bZIP53 in-
deed disrupted its binding to the cognate DNA sequence, whereas Ser-to-Ala substitu-
tion made no effect. Further on, the introduction of a negative charge at the site of con-
tact with DNA backbone completely inhibited its transactivation capacity. We also show
that heterodimerization of bZIP53 with bZIP10 or bZIP25 remains mainly unaltered for
protein versions carrying either Ser-to-Ala or Ser-to-Asp substitutions. Likewise, the
nuclear localization signal, which overlaps with DBD, is maintained functional in both
protein versions.

Thus, mimicking Ser phosphorylation through Asp substitution in the DBD seems
to be sufficient to inactivate bZIP factors both as homo- and as heterodimers. Since the
dimerization properties of mutated proteins remain unchanged, this would open a great
possibility of using such bZIP versions for the generation of specific dominant negative
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mutants and further help to decipher signaling cascades operating in the bZIP dimeriza-
tion networks with high level of functional redundancy.
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V. Fedak, O. Mamchur ACCUMULATION OF ESSENTIAL FATTY ACIDS IN WIN-
TER RYE GRAIN BY GROWTH REGULATOR AND MICROFERTILIZER.The positive
influence of microfertilizer Yarylo zernovyi and growth stimulator of agrostimulin on ac-
cumulation of essential fatty acids in winter rye grain was established.

OpHuM i3 MpiopuMTETHMX 3aBAaHb CY4aCHOro POCIMHHULUTBA € AOCHiXKEHHS
KOMIMIIEKCY B3aEMOBIAHOCUH MiXX 3MiHAMW HABKOMMWLLHLOIO CEpPEeAOBULLA Ta ANHAMIKO
MeTaborniamMmy pOCIMHHU, WO € BU3HAYanbHUM SK 4J151 BXKUBAHHS ii B MPUPOOHUX YMOBaX,
TaK i AN OTPMMaHHS BUCOKMX BPOXaiB.

[na BOOCKOHANEHHs TEXHOMOTYHUX MNPUAOMIB BUPOLLYBAHHA POCIUH, 30Kpe-
Ma 03MMOr0 XMWTa, Ta AN OAEPXKaHHS BUCOKMX BPOXaiB, BaXMMBUM 3amnULLIAETLCH
3'acyBaHHs doisionoro-6ioxiMivyHNMX 0cobnmMBocTen QOpPMyBaHHS X MPOAYKTUBHNX O3HAK.
ToMy BUBYEHHS KOMMIEKCY YMHHUKIB, LLIO BU3HAYaKTb NPOAYKTUBHICTL XUTa O3UMOTO,
30KpeMa, 3aCTOCyBaHHA MiKpogoBpUB Ta perynatopiB poCTy, SIK eNeMeHTIB TEXHOMOTrIN
BMPOLLYBaHHS, € aKTyarnbHUM.

MeToto po60oTur Byro BCTAHOBUTU BMIIMB MikpogobpuB i CTUMYNATOpa POCTY Ha Ha-
rPOMaPKEHHSA HE3aMiIHHUX XUPHUX KUCMNOT Y 3€PHi XXnTa 03UMOro.

JocnigpxeHHa NpoBOANNNCL Yy 5-TK NiMbHIA CIBO3MIHI Ha CipoMy IiCOBOMY noBep-
XHEBO OrfieeHOMY I'pYHTI 3 BiNOBIOHO 3annaHoBaHMMK aHarisaMy POChuH i 3epHa Ha
KOHKpPETHI Lini. PoboTa BMKOHyBanach i3 BAKOPUCTAHHSAM METOAMYHMX NigXoaiB, Lo 3a-
CTOCOBYIOTbCS AN NOMbOBUX i NabopatopHux gocnigkeHHsx. CopT — IHTeHcmBHe 95
(HHL, «I13 HAAH»)

Cxema gocnigy Bkrtovae B cobi 3 BapiaHTu:

KoHTponbHuin (6e3 3actocyBaHHS MiKpogobpuB i perynsatopa pocTy)

3 06pobkoto Mikpogobpueom Apuno 3epHoBUN y dasi KyLLEHHsT , MOBTOPHO — Y
¢asy KOMnocCiHHS

3 06pobKkot0 perynsatopoMm pocTty ArpocTUMyniH y dasi KyLeHHS, MOBTOPHO — Y
a3y KOMOCIiHHA.

Hamun BcTaHoBneHo, Wwo npu 06pobui nocisiB Mikpogobpmnsom Apuno 3epHOBUN y
3€pHi 03MMOro XuTa y a3y MOSIOYHOI Ta NOBHOI CTUIMOCTI 3poCcTae BMICT HE3aMiHHUX
XWUPHUX KUCMOT, 30KpemMa BMICT NiHOMeBoi Ta NiHONEHOBOI KUCMNOT Yy a3y MOMOYHOT
CTUIMOCTI 3pocTae BianoBiaHo i3 5,17 i 7,62 0o 5,79 i 8,24 mkr/r cnpoi Barv BignoBigHo
npu 06pobui mikpogobpmeom, Ta Ao 5,23 i 7,79 Mkr/r cmpoi Baru npy ob6pobui ctumyns-
TOPOM POCTY. Y a3y NOBHOI CTUIMOCTI iX BMICT 3pocTae i3 8,551 1,89 0o 9,32 2,11 24
MKr/F cnpoi Baru npm 06pobui mikpogobpmeom Ta go 8,95 i 2,02 24 mkr/r cupoi Baru npu
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