THE EPICUTICULAR WAXES COMPOSITION OF WOODY PLANT LEAVES
DEPENDS ON THE LEVEL OF LIGHTING IN TREE CROWN
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Increase in the solar radiation and temperature
due to climatic changes involve a risk of overheating
the surface of plant leaves and excessive water loss.
The cuticle is a reliable barrier to the restriction of
non-stomatal transpiration, which is largely determined
by the waxes composition. Cuticular waxes are rep-
resented by two layers: the intracuticular waxes inte-
grated into cutin, and the external epicuticular waxes,
which play an important role in self-cleaning of leaves
and light reflection. The aim of the work was to test
the hypothesis that adaptation of plants to climate
aridity enhancing includes the changes of epicuticular
waxes composition.

The research objects were sun-adapted and
shadow-adapted leaves of woody plants of the genera
Ulmus L. and Tilia L. The epicuticular waxes were
extracted by immersing the sheet cuttings in chloro-
form for 30 seconds, followed by removal of solvent.
The extracts were analyzed using a Shimadzu 2010
PLUS GC equipped with a flame ionization detector
and an SP-2560 capillary column. The content of the
individual components in the epicuticular wax compo-
sition was expressed as a percentage of the total.

Significant differences in the accumulation of wax
deposits on the surface of leaves with different illumi-
nation in the tree crown, as well as the features of the
component composition of epicuticular waxes were
established. Thus, amount of wax deposits on the
surface of sunned leaves exceeded the wax mass on
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shaded leaves: 2.6 and 1.6 times (respectively, for
U. minor and U. pumila), as well as 1.5-1.8 times for
species of the genus Tilia. The greatest amount of the
epicuticular waxes was on leaves of T. platyphyllos
both under shading and illumination (11.0 and
17.6 pg/cm?, respectively). The epicuticular waxes of
all studied leaves contained the long-chain hydrocar-
bons represented by free fatty acids, aldehydes, al-
cohols and n-alkanes in various proportions.

Epicuticular wax of the shadow-adapted leaves
of all tree species contained a noticeable amount of
free fatty acids: 10 and 77% (U. minor and U. pumila),
and 12.13 and 47 % (respectively, T. cordata, T. platy-
phyllos, and T. begoniifolia). At the same time, the
epicuticular waxes of sun-adapted leaves were cha-
racterized by a reduced content of these components,
especially pronounced in U. pumila, T. begoniifolia and
T. platyphyllos species (17-36 times). The opposite
trend was established for n-alkanes and alcohols, and
the total content of these components in the waxes
composition of the illuminated leaves increased in all
studied species of woody plants (1.2—1.9 times).

Adaptive changes in the cuticle of woody plant
leaves under the intensive illumination include an in-
crease in the epicuticular waxes deposition on the leaf
surface. The general pattern of changes in the epicu-
ticular waxes composition consisted of the growth of
very long chain n-alkanes amount simultaneously with
a sharp decrease in the free fatty acids content.
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MnoKcis € 0f4HMM i3 KNH0YOBUX (DaKTOpPIB 3/105KiC-
HOro pocTy. 3a Aji Pi3HUX TOKCUYHNX PEYOBUH, FMNOKCIT,
AediunTy UM HaAMLLIKY F1H0KO3M ab0 aMiHOKMCIOT B
eHgonasMaTnyHomMy petukynymi (EP) HakonmuyoTb-
CS1 HE3rOPHYTI YN HEMPaBWU/IbHO 3ropHYTI NPOTEIHN i
aKTUBYHOTbCA CEHCOPHO-CUTHaSbHI LWNsAXK cTpecy EP,
cepep Akux IRE1 (Inositol Requiring Enzyme-1) €
K/TIO4YOBOK CEHCOPHO-CUTHAJTBHOK CUCTEMOKO CTPECY
EP.

MeTol AaHoro AoCnigpKeHHA 6yno focnigntu
€KCMPeCito TeHiB, LLIO KOAYIOTb BaXK/MBI NMPOTETHN, AKI
MaloTb BiAHOLWIEHHA [0 pocTy nyxnmH (ATF6, CLU,
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ADGRES5, TGM2, LIF, GLO1, TSPAN13 i EIF2AK3),
y KAiTMHaX rioMu niHii U87 3a yMOB MPUTHiYEHHS
curHanbHoro eHsumy IRE1 Ta rinokcii.

B ubomy gocnimKeHHi M1 BUKOPUCTOBYBaUIN Cy-
GMIHIT KNITUH rnioMu NiKiT U87, cTabinbHO TpaHcdiko-
BaHi dnIRE1 koHCTPYKUj€to (6e3 KiHa3HOro Ta eHaopK-
6OHyKNea3Horo oMeHy) abo NoOpPoXHIM BEKTOPOM (B
SAKOCTI KOHTPO/I10). [Nsi eKCNEPUMEHTIB i3 TiNOKCIE
KNITUHY NoMmiLany B kamepy 3 3% OKCUreHy. I3 KNiTuH
Buainanvm PHK, BM3Hauasm i KOHUEHTpaL,to i cnek-
TpasibHi XapakTepucTuKn Ha CrnekTpooToMeTpi
Nanodrop 4715 ouiHk1 uicToTyh 3paskis PHK, nposoguamn
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cuHTEe3 KomnnemeHTapHux AHK 3a gonomororo 380-
POTHUX TPaHCKPMNTa3 Ta KisibKiCHY nosiimepasHy
NnaHurrory peakuito. CrtatuctnyHa obpobka ekcne-
PYMEHTasIbHUX AaHUX 3AjACHIOBaIaCk 3a t-KpuTepiem
CrblogeHTa.

BcTaHOB/EHO, WO NPUrHIYEHHA eH3MMaTUYHOI
aKTUBHOCTI CUrHaUIbHOro eH3umy IRE1 y kiiTnHax
[71IOMY BUP&XKEHO 3HMKYE PiBEHb eKcrpecii reHiB ATF6
(activating transcription factor) 6, CLU (clusterin),
ADGRES5 (adhesion G protein-coupled receptor E5),
TGM2 (transglutaminase 2, C polypeptide), LIF
(leukemia inhibitory factor), GLO1 (glyoxalase I) Ta
TSPAN13 (tetraspanin 13) NOpPiBHAHO 3 KOHTPOJIbHU-
MW KNITUHaMK, TpaHCHIKOBaHNX MOPOXHIM BEKTOPOM.
Byno Takox nokasaHo, LU0 B KNiTUHAX rNioM1 3a yMOB
rinokcii piBeHb ekcnpecii reHiB PSAT1, TSPAN13,
EIF2AK3 (eukaryotic translation initiation factor

2-alpha kinase 3) Ta TGM2 nigsuwyeTbCA, TOAi AK
ekcnpecisi reHa ATF6 3HWKY€ETbCS. B Toli xe yac, pi-
BeHb ekcnpecii renis LIF, CLU Ta ADGRES5 3a ymoB
rinoKCii ICTOTHO He 3MiHOBaBcS. Pa3om 3 T!M, NpUrHi-
YeHHA curHanbHoro wnaxy IREL mogudikysano
ecbekT rinokcii Ha piBeHb ekcnpecii 6i/1bLIOCTi A4ochi-
[DKEHUX TEHIB, LLIO MOX/IMBO NPUYETHE [0 3HKEHHS
iHTEHCUBHOCTI nponidoepaii KNiT1H rnioMn 6e3 goyHK-
LioHa/1bHOT akTUBHOCTI IREL CUrHaIBHOTO LUSIAXY.
Takum YMHOM, OTpUMaHi pe3ynbTaTv NPOAEMOH-
CTpyBaUU, WO iHriGyBaHHA akTUBHOCTI CUITHa/IbHOIO
€H3VMY 3HWXKYE piBEHb eKcnpecii GifbLIOCTi A0CAi-
[PKeHnX nponposichepaTtnBHUX reHiB, a rinokcis nocu-
JII0E EKCNPECIito NMLIe NONOBUHN AOC/IKEHNX FEHIB,
3HWKYHOUN eKCnpecito reHa ATF6, npuyomMy edoekTu
riNOKCii Ha ekcnpecito BiNbLIOCTI AOC/IHKEHNX FEHIB
3an1exasv Bif, (PyHKLIOHaIbHOT akTMBHOCTI IREL.

AKTHUBHI ®OPMU KNCHIO SAK ®AKTOP 3HVJKEHHSA KIJIbBKOCTI
XUTTE3ZTATHUX AAPOBMICHUX K/IITUH KOPIOBOI KPOBI JIFOAUHA
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B ocTaHHi poky cnocTepiraeTbCs TeHAEHUIS [0
LUIMPOKOTO BUKOPUCTAHHSA Y K/TIHIYHIV NpaKTuULL KiTUH
kopgosoi kposi (KK). Bce3spocTatoua yBara 3 60Ky
BYEHWX | NikapiB Npu13Bena Ao HeobxifHOCTI CTBOPEH-
HS GaHKiB, Y AKMX 3pasky 36epiratoTbCs B 3aMOpOXe-
HOMY CTaHi 3a Temneparypu -196 °C npoTarom npak-
TUYHO HEOBMEXEHOTO0 Yacy 6e3 BTpatu iX 6i0N0orivHNX
BNacTMBOCTEN. HaibinbLL LIMPOKO A1 KPIOKOHCEPBY-
BaHHsA A4poBmicHUX KNiTuH (ABK) KK BukopucToBy-
€TbCS MPOHMKAOUUIA KPIONPOTEKTOP AUMETUICYNbO-
keng, (AMCO) y koHueHTpauisax 7,5+10 %. OgHak
KPiOKOHCEPBYBAHHA 3a LMK NPOTOKONAMU MOXEe
NPU3BOAWTU A0 3armbeni KNiT1H, Wo Moxe ByTv NoB's-
3aHo, fAK i3 NPAMUM BNANBOM (DI3UYHUX (DaKTOPIB
KpiOKOHCEpBYBaHHSA, Tak i 3 PO3BUTKOM MeTab0MiuHMX
NMopyLUEHb, AKi € HACMIAKOM HAaKOMUYEHHS B KNITUHAX
BMCOKNX KOHLEHTPALLi aKTUBHMX DOPM KUCHIO (ADK),
BUK/IMKAKOUN MOPYLLEHHA EHEePreTUYHOro CTaHy, no-
LUKOPKEHHS CTPYKTYPHUX €/1IEMEHTIB Yepes nepekuc-
He OKMC/IEHHS NiNiAiB, a TakoX nowukomkeHHa OHK,
Np13BO4AYN [0 PO3BUTKY anonTo3y/HEKPO3y KNITUH.
Tomy METOH AaHoi po60oTY BY/10 BU3HAYEHHS KIIbKOCTI
ABK KK ntoguHu i3 Hagvwkosmum Bmictom ADK, a
TakoX BUBYEHHSI PO3BUTKY iX anonTosy nig, yac Kpio-
KOHCEepBYBaHHSA B po3ynHax, Ski Mictate AMCO.

Y po60oTi 6ynu BUKOPUCTaHi HacTymnHi MeToau [0-
CNifXeHb: CBITNOBa MIKPOCKOMiSA; NPOTOYHA LMTO-
oTlyOpUMETPIS 3 BUKOPUCTaHHAM (01yOpPEeCLeHTHOMI-
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YEHUX MOHOK/MIOHaNbHUX aHTuTin (CD45 FITC/
CD34PE) Ta 6apsHukis (7AAD, Annexin V FITC,
DCFH,-DA); ABK KK Bufinsnm 3a AoromMoroto nofiir-
JNHOKiIHY; KPIOKOHCEPBYBaHHA NPOBOAW/IN 3i LUBUAKICTIO
3 °C B xBUNnNHY J0o -80 °C, 3 HACTYNHUM 3aHYpPEHHAM
[0 pigKoro asoTy Ha nporpamHoMy 3amopoXyBadi
Cryoson (HimeuurHa). Y KNiTUHHY CYCMeH3ito BHOCUAN
25 %-ii po3unH AMCO, [0 KIHLEBUX KOHLEHTPALi B
3paskax 5-10 %. CTtaTucTuyHy 06pobKy pesynbrarTiB
nposoaunv metogom CtblofeHTa-®iepa 3 BUKopuc-
TaHHAM nporpamu “Excel” (“Microsoft Office”, CLUA),
nicNA BCTAHOB/IEHHA HOPMaJIbHOCTI PO3MNOAINY.
MokaszaHo, Lo Npouec 3aMOpOXyBaHHS-BIAIrpi-
BaHHA ABK KK i3 ycima koHueHTpauiamu AMCO,
Np13BOAMB A0 36iNbLUEHHS KiSIbKOCTI KNITUH i3 Hag-
nnwkosum BMICTOM APK y 2—2,5 pasa, NOpiBHAHO 3
OaH1MK, OTPUMaHMK [10 KpioKOHCepPBYBaHHS. Brco-
Knin piBeHb A®K crnocTepiraBcs B KNiTUHaX, KPiOKOH-
cepBoBaHux nig 3axmctom AMCO y KoHUeHTpauii 5 %
(29,5%4,7 %). HaiimeHLwwa kinbkicTb DCF*-knitnH 6yna
oTpMMaHa nicns KpiokoHcepByBaHHA ABK i3 7,5
(20,6£3,2 %) Ta 10 % (21,2+1,9 %) AMCO. AHani3
CTagili anonTo3y/HEKPO3Yy BUSIBMB, LLIO KPIOKOHCEPBY-
BaHHA Npu3BoAuTb A0 nowkomkeHHsa 30 % ABK.
Binblwa yacTnHa LMxX KNiTUH XapakTepusysanacs
3MIHOIO Li/TICHOCTI MemM6paHu (Npu 36epexeHHi Bno-
pSAKOBaHOCTI Minigis) Ta oparmeHTauieto AHK B aapi,
L0 XapakTepHOo AN KMITUH, SKi nepebyBaloTb Ha
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