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SNP AND INSERTION-DELETION POLYMORPHISM OF THE FLG HUMAN GENE FOR

SKIN DISEASES

Aims. Mutations in FLG-2282del4 and R501X associated with the third exon variously relate to skin dis-
eases. Methods. The detection of mutations was performed by PCR-RFLP. Results. The FLG mutation fre-
quency in the Slavic population of the Kharkov region is pR501X = 0,010, p2282del4 = 0,005. Inheritance of
FLG 2282del4 deletion increases probability of atopic dermatitis and eczema by ten times. This deletion can
be considered as a marker of the appropriate genetic predisposition and used in predictive medicine. The sen-
sitivity is 13-23 % and the specificity is 99 %. Prognostic significance of a positive result is 8692 %, of
negative result is 70-73 %. Conclusions. FLG-2282del4 mutation increases the risk of allergic dermatitis
and homozygous individuals are exposed to particularly severe course of the disease. Carrier testing this de-
letion is useful when predicting an individual's genetic predisposition to allergic.

Key words: FLG gene, 2282del4, R501X, skin diseases.
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JEKTHUH PHASEOLUS VULGARIS (PHA) SIK HIOTEHILIHHAN MOAYJATOP 3AXUCHUX
TA PEITIAPATUBHUX ITPOLIECIB B KJIITUHI

Ha cyuacHomy erarri 3’ IBIISI€THCS Bce OiTbITe BIJIPI3HAIOTECS 32 (PI3UKO-XIMIYHIUMH 1 O10J0TIUHU-

CBIIYEHB, 10 OHKOJIOTIYHUM Ta iHIIUM XBOpoOaM,  MH XapaKTepUCTHKAMH, MOXKYTh 3IIMCHIOBATH pe-
acoliffoBaHMM 3 MyTalLisMH, MOKHa 3HaYHOIO Mi- TYJSITOPHY [il0 IUISIXOM BIUTUBY Ha MEBHI MillleHi
POIO 3armodirT! 3a JOTIOMOTOI PEYOBUH 3 MPOTEK- pi3HUMHU (aBTOHOMHMMH a00 allbTepHATUBHUMH)
TOPHUMH Ta QHTUMYTAareHHUMH BIACTHBOCTSIMU a00  IUISXaMH.

¢daxTopiB (PhapMaKoIOTIUYHUX, JIETUYHUX), 3MATHUX Panime [3, 4, 5] s HU3KM JIEKTHHIB TBa-

MOJIYJIIOBaTH €(QEKTUBHICTh NPUPOJHUX 3aXUCHMX  PHHHOIO 1 POCIMHHOTO MOXOKEHHS OysIo Hokasa-
Ta penapatuBHUX nporecis [1]. [lepcnekTuBHIME B HO MOAYJIOIOUNN edeKT Ha eKCIpEecifo TeHa pema-
[[bOMY BiJJHOILICHHI € JIEKTHHA — MEeMOpPaHOAKTUBHI paruBHoro ensuma O6—mermiryanin—/IHK mernn-

BYTJIEBO/I3B'SI3yBalbHI OlIKH, MPUTAMaHHI BCIM JKHU- tpancdepasn (MGMT). Bix piBHS akTUBHOCTI L[bO-
BUM CHCTEMaM, Jie BiJirpaloTh (yHIAMEHTaIbHy IO MPOTeiHa 3aleXuTh e(DEeKTHBHICTh XiMioTepartii
poOJb B TIpolecax BYTJICBOA-OLIKOBOIO pO3Mi3HAa-  OHKOJOTIYHHMX 3aXBOPIOBaHb, 10 BU3HAYAE aKTya-
BaHHs. JIEKTMHM BUPI3HAIOTHCS MIMPOKUM CIEKT-  JIbHICTH MOIIYKY PEYOBHH, 3JaTHUX PEryJIOBaTH
pom OioJIOTiYHOI Ail, 1 Y POCIMHHUX Ta TBAPUHHUX ekcrpeciro rera MGMT.

OpraHi3MiB BOHH € KOMIIOHCHTAMH 3aXHCHUX CHC- Merta pob6oTH mossaTaga B ONTHUMI3aIii yMOB
Tem [2]. JlektTuHam TpuUTaMaHHAa CTPYKTYpHO- 00poOKM KITITHH JIOJWHHM TpenaparaMu JEKTHHY
(hyHKIIiOHaNBHA TeTeporeHHicTh. Lle mo3Bonsie BU- PHA i iioro i3odopm misi AOCTIKEHHS 1X MOIY-

CJIIOBHTH TIPUITYIICHHS, IO 130()OpMH JIEKTHHY, SKi JIIOFOYOTO BIUTUBY Ha ekcrpecito rena MGMT.

Marepianm i MmeToan

3a 00’eKT MOCHiKeHHS TpaBWin 2 JiHii KTi- pa; Hep-2 — miHis KIIITHH KapIUHOMH EIITEII0 Top-
tiH: 4BL — minisg ¢$iGpo0iacTomoiOHNX KITTHH, taui. KIliTHHU BHUpOITyBalii HAa CTAaHAAPTHOMY POC-
OTpUMaHuX 3 nepudepiiiHol KpoBi 370pOBOTO JOHO- toBomy cepenoBuiii JIMEM 3 momaBannsm 10 %
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eMOpiOHANBHOI CHPOBAaTKU 1 aHTUOIOTHKIB TIEHIIH-
niHy i ctpentoMinuay. OOpoOKy KIIITHH JEKTHHAMUA
B pizaux koHIeHrpauisx (0,02; 0,2; 2; 20 mMxr/mi)
MIPOBOAMIN Y 0OE3CHPOBATKOBOMY CEpPEIOBHILI MPO-
TaroM 24 rona. BukopucTOBYBaIM KOMEPIIiHHI TIpe-
napatun  nektuHiB  ipmu  «JIEKTUHOTECT»
(JIsBiB, YKpaina): cymapuuii npemnapat PHA-P (cy-
Mimt i30hopM) Ta IBi HOTO OCHOBHI TOMOTETPaMEpHi
i30opmu — neiikorurapHa (PHA-L) i eputponura-
pHa (PHA-E). OuiHKy HMTOTOKCHYHOCTI NpernapariB
MIPOBOAMJIM 3a JONOMOIOI MIiKpOKYJIBTYpPalbHOTO
MeTtadoiaaoro MTT-tecty nipu moBXuHI XBHI 570
HM [6, 7]. HenpsiMuM KpUTepieM HUTOTOKCHYHOCTI €
3MiHA MeTa0OJIYHOI aKTUBHOCTI KJITHUH 3a 34aTHIC-
TIO 3IIMCHIOBATH PEIyKIII0 TETPa30Iie€Boi coiri (o-
pmazany. st BUBYEHHS MOPQOJIOTIYHUX OCOOIH-

Pe3ynbTaTtn T2 00roBOpeHHs

3a pesynbpratamu MTT anHami3y Bci KyJIbTypu
KIIITHH micast 00poOKY JIEKTHHAMH B HaWOUIBILIH 13
3aCTOCOBAaHUX KOHIEHTpaIii (20 MKr/mi1) BUSBUIA
TEHJICHIIII0 70 3HIKEHHS KIUIBKOCTI METaOOJIdHO
AKTUBHUX KJIITUH B Mexax Bij 10 10 30 % B Takomy
nopsinky: PHA-L > PHA-P = PHA-E (puc. 1, a, 0).

KOHLIeHTpaList
PHA, mkr/mn:
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Puc. 1. OuiHka IUTOTOKCUYIHOCTI eKTHRY Ph. vulgaris

Ha JiHiAX KTTHH: a —4BL; 6 — Hep-2

Mopdororiuyamii aHami3 mpernapariB KIiTHH,
00pOoOICHNX JTEKTHHAMH, BHSIBUB 3MIiHH PO3MIpIB 1
(dbopMH KITITHH, yTBOPEHHS HAUMH TPy 1 KOHTJIOMe-
patiB cdepuuHoi (GOpMH, HASBHICTH MIKpOsIED,
sIepelb, BakKyoJel, O3HaK 3MIHM INPOHHKHOCTI
MeMOpanu Tomo (puc. 2, 3). YacTora i CEKTp BHU-
JUMUX 3MIH 3aJIeKal BiJl KIITHHHOI JiHII, THITY i
KOHIeHTpallil npenapara. [Ipu npomy nis i3odopm
Maiia eBHi BigMinHOCTI. Brumms PHA-L nHa ximitrnHn
4BL OyB OibII BUPa)KEHUM 1 BiJIPi3HABCS MAaCOBUM
(dbopmyBaHHIM siaepels (puc. 2, 6), 0 MOXeE CBiJ-
YUTH Ha KOPHUCTH TOCHWIEHOTO CHHTE3y OLIKiB. 3a
nii izopopmu PHA-E uacrinie yTBoproBanuch arpe-
raTv i 3HAYHO IMIiJBUIIYBalach 4acToTa KIITHH 3
KOHCHCOBaHUM SIpOM (KapiomikHo3) (puc. 2, ).

PyliHyBaHHS SOEpHOI 1 KIIITHHHOI MEMOpaHH,
XapakTepHi Uil OCTAaHHIX €TaliB amonTo3y, 0co0-
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BOCTEH KIITUH 3aCTOCOBYBAJIM CBITIOBY MiKPOCKO-
mito 3 QapOyBaHHsM TperapatiB 3a [im3a—
PomanoBcekuM. Inentudikamito excrnpecii  Oinka
MGMT y KIiTHHHOMY €KCTpPaKTi MPOBOAMIIH 32 JI0-
momororo Becrepr 6moT anamizy 3rimHo [8]. KonT-
pOIb pIBHOMIPHOCTI HaHECEHHsS MaTepiany 3Jiic-
HIOBAJIM LUISIXOM JAEHCHTOMETpil ridpuamsamniiinoi
MeMOpaHu Ticisa 1i 00poOku OGapBHHKOM [9]. s
inenTudikanii MGMT B KIITHHHOMY €KCTpaKTi 3a-
CTOCOBYBaJIM MOHOKIOHQJIBHI ~aHTUTIIA TPOTH
MGMT Bupo6uuTBa «Novus Biologicals, Littleton,
Co» (CIIA). SIx BTOpWHHI, 3aCTOCOBYBAJIM BHIOC-
nierudivHi aHTUTIIA, KOH FOTOBaHI 3 MIEPOKCHUIa3010
xpoHy («Jackson ImmunoResearch», CIIA). Bci
TIPOIIEAYPH TPOBOAFIIN 3TITHO METOIMYHUX BKasi-
BOK (DipMHU-BHPOOHHUKA.

3a MeHIoi KOHIEHTpamii (2 MKI/MII) MpOSBHIIACH
TEHJIEHLid A0 pi3HOCHpsiMOBaHOi Jii i30¢opm,
OinpIn BHpakeHOI 1 KynsTypu Hep-2, ne mpemna-
pat PHA-L 3menmyBaB, a PHA-E 36imbmmyBaB Ki-
JBKICTh META00IIYHO aKTUBHUX KITITHH.

KOHLIEHTpaLis
PHA, mkr/mn
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PHA-E

0)

(PHA) Ta #ioro i3odopm 3a momomororo MTT-tecty

JIMBO TOMITHE B KyJIbTYpi pakoBuX KiiTuH Hep-2 3a
nii mpemapaty PHA-L (puc. 2, 1, 3, r). OgnHak, Taki
3MiHU MOP(OJIOTTYHUX XapaKTEPUCTHK HE CIIOCTe-
piranuce y Bunaaxy izopopmu PHA-E (puc. 3, nx).
Takum  9uHOM, i30bopMH  NIEKTUHY
Ph. vulgaris B nmiama3oHi KoHIeHTpamiii 0,2—
20 MKr/mI1 34aTHI IO-pi3HOMY BIUTUBATH Ha MOPQO-
JIOTi10 KJIITHH JFOAWHU B KynbTypi (miHii 4BL 1 Hep-
2) BHACTIIOK BTpYYaHHSI y METAOOJITHI TPOIIECH.
BinMinHa peakilis KIITHH Ha JOJaBaHHS PI3HUX
MperapariB JCKTUHIB JIA€ MiJCTaBH IS TOJAIBIIO-
ro TOpiBHAIBRHOTO AociimkenHs nii PHA 1 fioro
i30OpM SIK TIOTCHUIHHUX MOJIYJSTOPIB eKCcrpecii
rera MGMT. [lns BiamnpairoBaHHS METOJIUKH IO
iaykmii excrpecii 6inka MGMT 3a gomomororo
JOCITIKYBaHUX JIEKTUHIB Oyi0 00paHo CyMapHUi
(inrerpanpumii) npenapar PHA-P, skuii micTUTbH



BCl II’SITh 130()OpM AAaHOTO JIEKTHHY B PI3HUX KOH-
nenrpanisx (0,2; 2; 20 MKr/mu) Ta mnpenapaTtH
okpemux i3o¢opm PHA-L i PHA-E B HaitOinbuiii

r) | SO STy
Puc. 2. Mopdomnoris kmitua 4BL: (a) —

b

koHneHTpaii — 20 Mxr/mia. OO’ €KTOM JOCITIKSHHS
ciyryBaia kiituHa JiHis 4BL.

IHTaKTHa KyIbTypa; (6) — 00pobka npenaparom PHA-L (2 mxr/mi );

(B) — 06pobxa npenaparom PHA-E (2 mxr/min), (r) — 06pooka npemaparom PHA-L (20 mxr/mn ); (1) — 06po-

oxa npenapatom PHA-E (20 mkr/mi)

Puc. 3. Mopdomnoris kmitua Hep-2: (a) — inTakTHA KynbTypa; (6) — 00podka npenapatom PHA-L (2 Mkr/mi);
(B) — 006pobOka mpenaparom PHA-E (2 mxr/mi); (T) — 06podxka npemapatom PHA-L (20 mxr/mi ); (1) — 06po-

oxa npenapatom PHA-E (20 mkr/mi)

Ha puc. 4 npencraBineHo pe3ynbTaTH JCHCH-
TOMETPUYHOTO aHali3y CHUrHaiy rnpu BecrepH 00T
riopuanzanii OUTKOBUX EKCTPAKTIB, OJCPKAHUX 3
KJIITHH JIIOOUHM B KynbTypi (inig 4BL), oO6pobe-
HHAX pi3HUMH KoHIeHTpamismu PHA-P, a Ttakox
npenapatamu i3o¢opm PHA-L PHA-E B xoHueHT-
pauii 20 mkr/min. Konrponem Oynu KIiTHHH, SIKI HE
KOHTAaKTYBAaJIH 3 JICKTHHAMHU.

3rifiHO AaHuX, NMPEJCTaBICHUX Ha puc. 4, yci
JIOCTIDKEHI TIpernapatyd JICKTUHIB BUSBHIM 3/aT-
HICTh BIUIMBATH Ha PiBeHb eKcrpecii Oisika 3 mole-
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KyJsipHOto Macoro 48 k/la B kmituHax sawmHii 4BL.
3Buyaiiny Gopmy penapatuBHOro eHzumy MGMT
(24 x/la) B >)xomHOMY BapiaHTi AOCIiAy, a TAKOXK Y
KOHTPOJI1 3apeecTpoBaHO He OyIo, 110, SIK paHime
Oyrno BcranoBineHo B.B. Jlumo i3 cmiBaBTOpamu, €
XapaKTEPHOIO 03HAKOO JIAHOT JIMHIT,

3a mHanOimpmoi (20 MKr/Mi) KOHIEHTparlii
JIEKTUHU BUSBWIN PI3HOCHPSAMOBAaHUM BIUIMB Ha
BUXiT poaykty 48 xJla: mis cymMapHOro npemnapary
PHA-P piBens excmpecii Oinka mopiBHSHO 3 HE00-
poOJieHMM KOHTpoJieM 3HWXKyBaBcs (Ha 17 %), a 'y



Bumaaxky o6ox izopopm — PHA-L i PHA-E cnocre-
piranacst ctumyJsimis excrpecii (Ha 58 % ta 63 %,
BIJITOBITHO).

Konnenrpariiiina 3anexxHicTh piBHs eKcrpecii
oinka 48 x/la, ogepkana mus mpemapary PHA-P,
MaJla HeNiHIHHUN XapakTep, JIe CIOCTepiraBcs npu-
rHivytouni egext Oinpmoi (20 MKr/mi) i crumy-
JIIOF0Ya i MEHIMUX 103, Cepell SIKUX HaHOiIbII
e()eKTUBHOIO BHSIBHJIACH KOHIIEHTpAIlis 2,0 MKI/MIL
[lepeBulieHHsT KOHTPOJIBHOTO PiBHA OijKa, 3apeec-
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TpoBaHe 3a HomnomMoroio BectepH OxoT anamisy,
cxinagano 72 %.

BpaxoBytoun, 1mo 0ionoriuHi eQeKkTu JeKTu-
HiB OIIOCEPEIKOBYTHCS CUTHAIBHHUMH MEpPEkKaMHu,
OTpUMaHi Pe3yIbTaTH € HOBUM ITIIXOJOM IO TIOJa-
JBIIOTO TOLIYKY TapTHEPIB, sIKi OEpyTh ydacTb y
peamizanii MO/yJIIOI0YOT pitil ByTJIE-
BOJ3B SI3YBAILHUX O1NTKiB Ha PIBEHb eKCHpecii reHa
MGMT.

Puc. 4. Inentudikaris piBasa excripecii 6inka MGMT B kyneTypi 4BL in vitro. Jlani neHcuTOMETpii CUTHAITY
(Becrepn Omot anani3) micas oOpoOKH NpernaparaMy JEKTUHIB B PI3HUX KOHLEHTpaulisx, MKr/mi. Ha ricto-
rpaMax IPeJICTaBICHO Pe3yJIbTAaTH JIEHCUTOMETpIi CuTHaNIB: 2 — KoHTpoJb;, 3 — PHA-P (20,0); 4 — PHA-P
(2,0); 5—PHA-P (0,2); 6 — PHA-P (0,02); 7 — PHA-L (20,0); § — PHA-E (20,0)

BucHosku

OnTuMi30BaHO yMOBU OOpOOKH KIITHH JIFO-
IMHU nperiapatamu JektuHy PHA i #ioro i3odopm.
3a xoHUeHTpamnii (2 MKI/MJ) TpOsIBUIACh Pi3HOCII-
psmMoBana i i3odopm, xe npenapat PHA-L 3men-
mryBaB, a PHA-E 30imbIyBaB KiUTBKICTE MeTa0O0ITiU-
HO aKTHBHUX KIIITHH.

ITokazano edexr PHA i ioro izodopm Ha

Jlitepatypa

ekcrpeciro monudikoBanoi ¢popmu (48 kJla) pema-
patuBHOro eHzumy MGMT.

OtpuMaHi JaHi JNaloTh MiJCTaBU ISl MOJA-
JBIINAX JIOCIIHKEHb 3 METOI PO3KPUTTS INUISXIB i
MEXaHI3MiB [Iii JJEKTHHIB Ha CITAJKOBY MIHJIMBICTH 1
penapaiito B KINITHHHIA CHCTEMI 3aXHCTy TCHOMY.

1. Thun M.J., DeLancey J.O., Center M.M., Jemal A., Ward E.M. The global burden of cancer: priorities for
prevention // Carcinogenesis. —2010. — Vol. 61. — P. 100-110.

2. Jlaxtua B.M., AdanacseB C.C., Anemxun B.A., HecBmwxkckuii 10.B., Jlaxtur M.B., lllyoun B.B., Yepemnanosa
10.B., TTocienoBa B.B. Kiaccudukanus JIEKTHHOB KaK YHHBEPCATBHBIX PETYISATOPHBIX MOJIEKYI OHOIOTHIECKUX

cucreM // Bectauk PAMH. —2009. Ne3. — C. 36-43.

3. Lylo V.V, Piven’ O.0., Serebryakova K.V., Macewicz L.L., Lukash L.L. The influence of lectins on some repair
processes in mammalian cells in vitro // The Ukr. Biochem. Journal. — 2008. — Vol. 80. — P. 60-65.
4. Gerson S.L., Trey J.E., Miller K. Potentiation of nitrosourea cytotoxicity in human leukemic cells by inactivation



of O6-alkylguanine-DNA alkyltransferase // Cancer Res. — 1988. — Vol. 48. — P. 1521-1527.

5. Trey J.E., Gerson S.L.. The role of O6-alkylguanine-DNA alkyltransferase in limiting nitrosoureainduced sister
chromatid exchanges in proliferating human lymphocytes // Cancer Res. — 1989. — Vol. 49. — P. 1899-1903.

6. Twentyman P.R., Luscombe M.A study of some variables in a tetrazolium dye (MTT) based assay for cell growth
and chemosensitivity. / Br. J. Cancer. — 1987. — Vol. 56. — P. 279-285.

7. ®peurnu P.AnH. Kynasrypa xkuBoTHBIX KiieTok. IIpakTudeckoe pykoBoacTBo. — MockBa: bunom. Jlaboparopus 3Ha-
Huii, 2010.— 692 c.

8. JIsuo B.B., Manesuu JI.JI., Konapenko E.B., badenko JI.A., Kopuemox A.U., Cyxopaga E.M., Jlykam JI.JI. Un-
JIYKLUS 9KCTIPECCHH T'eHa pernapaTuBHOro su3nma O6-metwiryanus-/{HK mertmntpancdepassl moa BIusHAEM LH-
tokuHa EMAP II B xietkax yenoseka in vitro // llutonorus u renernka. —2011. — T. 45. — C. 53-60.

9. Aldridge G.M., Podrebarac D.M., Greenough W.T., Weiler L.J. The use of total protein stains as loading controls:
an alternative to high—abundance single—protein controls in semi—quantitative immunoblotting. // J. Neurosci.
Methods. —2008. — Vol. 172. — P. 250-254.

KARPOVA LS., LYLO V.V, KOTSARENKO K.V., RUBAN T.P., MATSEVYCH L.L.,
LUKASH L.L.

Institute of Molecular Biology and Genetics of NAS of Ukraine

Ukraine, 03680, Kyiv, Zabolotnoho str., 150, e-mail: lukash@imbg.org.ua

LECTIN OF PHASEOLUS VULGARIS (PHA) AS A POTENTIAL MODULATOR OF
PROTECTIVE AND REPAIR PROCESSES IN CELL

Aims. Optimization of processing conditions of human cells with preparations of PHA and its isoforms to
study their modulating effect on the MGMT gene expression. Methods. Object of study: standard (Hep-2 —
laryngeal cancer) and obtained in our laboratory (4BL — cells derived from peripheral blood) human cell
lines. Cytotoxicity was assessed with MTT assay at a wavelength of 570 nm. For light microscopy the
preparations were stained according to Giemsa-Romanovsky. Identification of MGMT protein in cell extracts
was performed by using Western blot analysis. For protein loading control there was used the densitometry
control of the total amount of protein transfered to the membrane (Scion Image program). Results.
According to the results of MTT analysis all lectin preparations at a concentration of 20 mkg/ml exhibited a
weak cytotoxic effect. At a concentration of 2 mkg/ml isoforms demonstrated the opposite directed action.
Morphological analysis revealed some of action features of every lectin product on the cell population.
Western blot analysis showed that all studied lectin preparations affected the level of expression of the
MGMT modified form (48 kDa) in the 4BL cell line. The concentration dependence (obtained for PHA-P)
was of nonlinear character. At a larger concentration (20 mkg/ml) there was observed the inhibitory effect,
which was replaced by a stimulating action of a lower dose (2 mkg/ml). Conclusions. Conditions of human
cell treatment in vitro with PHA and its isoform preparations have been optimized. It was found that at the
concentration 2 mkg/ml isoforms exhibit opposite directed effects: PHA-L decreases and PHA-E increases
the amount of metabolically active cells. Both PHA and its isoforms were shown to modulate the expression
of repair enzyme MGMT at the level of the modified (48 kDa) protein form. The data obtained serve as a
starting point for further research of pathways and mechanisms of lectin action on DNA repair processes as a
components of genome protection system.

Key words: lectin, PHA, isoforms, O6-methylguanin-DNA methyltransferase, cell viability.
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HHIAUBUAYAJIM3ALNN JIEYEHUA BIOKATOPAMHU PEHHEHITOPOB AHITMOTEH3UHA 11
BOJIBHBIX THINIEPTPO®PUYECKOU KAPAUOMUOIIATUEN

B mHacrosmee Bpemsi sedeHHe OOJBHBIX aZpeHo0I0OKaTopaMi XOTh W BBI3BIBACT KIIMHUYE-
I'KMIT HOCHUT B OCHOBHOM CHUMIITOMAaTHYECKUN Xa- CKO€ YJy4IlIeHHE, HO HE YJIy4IIaeT MPOTrHO3 U TI0
paktep. Knaccuueckas Tepamnus B- JIAaHHBIM (DYHKIIMOHAJILHBIX METOJIOB MCCIIC/IOBAHUS
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