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OCOBJIUBOCTI MOJIEKyJIHPHoj EKCIPECII T'EHA JIYKHOI ®OCDATA3HU
ITPU XPOHIYHIN MIECJIOIJHIN JJEUKEMII

Jlyxna ¢ocdaraza (EC 3.1.3.1), opro-
¢docdar-mono-edip pocdorigponaza (zedhocdopu-
7a3a) BITHOCATHCS JO MEMOpPaHHO-3B’I3aHUX TITIKO-
MPOTEiHIB Ta € MOKa3HUKOM (POCHOPHO-KAIBIIEBOTO
oOMiHy y KJiTHHI. 3a (izionoriunoro 6ajgaHcy Kii-
THHHUX TIporeciB (ochoprmoBanHI-aedocdopu-
JIOBaHHS Ny)Ha (hocdarasza eKCcrpecyeTbcs Ha J10-
CUTh HU3bKOMY DiBHi. BapTo Big3zHaunTH, 110 B Op-
raHi3Mi JIOMWHA 4 TeHH KOAYIOTh BioMmi 4 THUIH
i3oepMeHTIB Jy)kHOT (ocdarazu, a came: [ALP
(intestinal) — xumkoBa, PLALP (placental-like) —
aneHTapao-noaioHa, GALP (germinal) — repmi-
HajbHa, a00 emOpioHanmbHO-ToAIOHa Ta TNSALP
(tissue non-specific bone/kidney/liver) — TkanunHO-
HecrenndiuHa, KiCTOK, HUPOK Ta TediHku [1, 2].
Hns nepmmx 3-X TUmiB dyxHOI docdarazu (k-
KOBOI, IJIaLIEHTAPHOI Ta TepMiHaJIbHOI) XapaKTepHi
BHCOKa TrOMOJIOriss Ha piBHI Oinka (86-98 %) Ta
EKCIpecis BIIMOBIIHUX TeHIB Ha OJHIM XPOMOCOMI
2 (2934-37) wa BiAMIiHY BiA TKaHHHHO-HECIIE-
ungigaoi TNSALP 3 romomnorieto Ha piBHI Oiika
52-56 %, TeH sIKOI eKCIPECYEThCsl Ha XpOMOcoMi |
(1p36.1-34) [3, 4]. Bigomo, o ayxHa (docdarasa
pO3MIAAEThCS HeCcTeupigHUM OHKOJIOTIYHUM Ma-
pxepoM [5, 6], ofHAK MOJIEKYISIpHI 0COOIMBOCTI 1
MEXaHi3M JIii MyXJIMHHO-acoIiHoBaHOT JTykHOI (o-
charasm JHIMAIOTECA Hapa3li Mano 3’SICOBAHWMH.
3MiHa aKTHUBHOCTI JIy’)kHOI (ocdarazu y neiikonu-
Tax € XapaKTepPHOI0 O3HAKOK XPOHIHOI Mi€JIOTIHOT
neiikemii (XMJI). Hama yBara cdoxycoBana Ha
BUBUCHHI MOJICKYJISIPHUX OCOOJIMBOCTEH Ta MexaHi-
3My nii JTyHO1 Qocdarazu B ielikeMoreHesi, a ca-
Me y xBopux Ha XMJL.

Marepiann i meToau

Y po6oTi BUKOPUCTOBYBAJIH 3pa3Ku Hepude-
piitHoi kpoBi xBopux Ha XMJI (n=8) 3 Hamionasns-
HOTO I1HCTHTYTy paky. IlepBUHHY KyJabTYpy KpOBi
Bix xBopux Ha XMJI 006pobsmm OyTHpaToM HaTpito
y kxoumenrpaii 10 MM tipu 37°C ymnpomosx 24 ro-
muH. Bupinenns toransaoi PHK mpoBomwnu 3a no-
nomororo Tpu-pearenty (Sigma-Aldrich)) 3rimno 3

nporokonoM. Konuentpanito 3paskiB PHK Bumi-
proBain Ha cnekrpodoromerpi Nanodrop 2000
(Termo Scientific, USA). Cuntes xkIHK mposomu-
mu 3a xkounenTparii PHK Bix 300 mo 400 ar/mxi 3a
CTaH/IapPTHOI METOAMKOI 3 BHKOPUCTaHHIM Qep-
MEHTY 3BOpoTHO1 TpaHckpunrtasu. 3T-ITJIP y pea-
JTFHOMY dYaci TpoBomwWiau 3a jgomomororo SYBR
Green (BioLab) na ammigikaropi CFX96 Real-
Time System (Bio-Rad) 3a BUKOpHUCTaHHS JT€30KCH-
OJIITOHYKJICOTUTHUX TIpaiiMepiB ISl JTOCIiIKEHHS
piBus ekcrpecii MPHK BignoBimnux rewis: TALP
(forward - 5-AAGGGCAGAAGAAGGACA
AA-3; reverse — 5-GTCGTGTTGCACTGGTTA
AAG-3"; G-CSFR (forward — 5-ACAAGCCGCA
GCGTGGAGAAG-3’; reverse — 5-TTCTGAAG
GCAGGTGGAAGGTG-3'. GAPDH - pedepent-
auii  red  (forward — 5-CGCTCTCTGCTCC
TCCTGTT-3"; reverse — 5-CCATGGTGTCTGAG
CGATGT-3". Byrupar Harpito, TiCTOHIEalCTHIIA3-
Huii inriditop (HDACI), nr00’s3H0 CHUHTE30BaHO
C. Tapnascekum (IMbil' HAHY). KinbkicHuii aHa-
73 OTPUMaHMX PE3yJbTaTiB MPOBOAWIH 3a (popmy-
oro 27AACT [7]. Ammnikonn ALP omiHroBanu 3a 10-
IIOMOT010 eNeKkTpodopesy B araposHomy 2,5 % remni
3a CTaHAAPTHUX YMOB.

PesyabTaTn T2 06roBOpeHHs

VY poboTi HoCTiAKYBaNHUCs TPH TUTH JTY>KHOT
¢docdarasu 3a BUKOPHCTAHHS BiINOBIJHHUX Ipaii-
MepiB 10 TKaHWHHO-Hecrenudpiyaoi (TNAP), ma-
uenrapaoi (ALPP) ta kumkoBoi (ALPHI). Anani3
excnpecii MPHK BifmoBiqHUX TreHIB 3a JOMOMOTOIO
3T-IUIP y peanpHOMY Haci TIOKa3aB, IO Y XBOPUX
Ha XMJI BiamoBiaHI mpoaykTH ix ekcmpecii Oymu
Ha/3BUYAHO HU3BKUMH 1 Maike HEe BHSBISUTUCS,
SK TIOKa3aHO Ha pUCyHKYy 1. OmHak, HATOMICTh KH-
HIKOBOT JTy>kHO1 (ocaTa3u, HaMH BUSABIICHO iHTEH-
CUBHMH HETHUIIOBUM aMIUTIKOH 3a PO3MipoM
410 m. u. (puc. 1).

[Ticnst emroriii 3 TeIIO Ta MPOBEICHOTO CEKBU-
HYBaHHS IIbOTO AaMIUTIKOHY 3 BHKOPHCTaHHSAM
mpaiiMepiB 10 KHUIIKOBOI JIykHOI (ocdarazm, 3a
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JOTIOMOTOI0 SIKUX el MPONYKT OyB arutiyikoBaHHH,
HaMU BUSBJICHO HE KHIIKOBWI, a TepMiHAJIbHHA,
eMOpioHaNbHO-IONIOHNI THI JTy>KHOT (ocdaraszu
(GALP) y xBOpHX Ha XpOHIYHY MIEJIOIIHY JICHKe-
MiIO..

500 n.H.

Mr H,0 1

VY mopiBHSHHI 3 CIIPaBXHBOIO MOIIITUTEMIETO,
HEOHKOJIOTTYHOIO (OpMOIO MieornpoiidhepaTHBHO-
rO 3aXBOPIOBAaHHS, PiBeHb eKcrpecii wiei abepaHT-
HOI TrepMiHaNBbHOI Jy)XHOI (ocdarasu OyB 3HATHO
HkauM Bix XMUJI (puc. 2)

410 n.H.

2 3

Puc. 1. Enekrpodoperpama npoaykris ammutidikaiii MPHK rena myxuoi ¢ocdarasu B xomi real-time PCR 3a
BHUKOpHUCTaHHAM mpaiiMepis 10: 1 — PALP; 2 — TNSALP; 3 —TALP y xBoporo 3 nporpecieto Ha XMJI — OnacTHHIA KpH3.

500 n.H.

Mr 1 2

410 n.H.

3 4 5

Puc. 2. Enexrpodoperpama npoaykry amiurigikanii MPHK rena abepanTHol repmiHanbHOI J1yxHOT ocdarazu
(GALP) B xomi real-time PCR y xBoporo Ha cnpamxaio nominutemiro: 1 — GAPDH; 2 — H,0; 3 — TNSALP;

4,5 (GALP).

Takum 4nHOM, 3 OXHOTO OOKY, BUSIBICHA Ha-
MU abepaHTHa eMOpioHaJIbHO-TIOAIOHa (hopma JTyxK-
HOi ¢ocdara3u Moxke, iIMOBIpHO, MOETHYBATUCS 3
MTaTOTEHE30M Mi€eJIonpoiihepaTHBHUX JIEHKeMiit. 3
iHImoro 00Ky, mixxoau 1o ii perymsamii MOXyTb Jje-
’)KaTd B IUIOIIMHI €IMIr€HETHYHUX IOCIIKEHb. Ba-

JKJIMBO T€, 1[0 €HIr€HETHYHI 3MIHU € IMOTEHI[IHHO
3BOPOTHUMH, OCKIJIbKH HE TOB’SI3YIOThCA Hi 3 TeHe-
TUYHUMH MYTalisMH, Hi 31 3MiHaMu B caMmiil HyK-
neotunHil mocmimosHocTi JAHK [8, 9]. Buxomsun 3
BOTO, Y TONANBLINX EKCIePUMEHTAIbHHUX OCHi-
JOKEHHSIX MU BUBYAJIH BIUIMB €IT€HETHYHOTO Pery-
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JATOpa, a caMe TICTOHZealeTUIa3HOTro iHTibiTopa
(HDACI) Oyrupary Harpito Ha piBeHb eKclpecii
eMOpioHanbHO-IONIOHOT NyxHOT Qocdarasu 3a
YMOB KYJIETUBYBAHHS KIITHH TepudepiitHoi KpoBi
Bix xBopux Ha XMJI y mpucyrtHocti 10 MM OyTtu-
pary Harpito ymnponosx 24 ronus. Bizomo, mo mo-
CTTpaHCIALIAHI MomudiKallii TICTOHIB peryiroloTh
piBEHb aKTHBHOCTI XPOMAaTHHY, TOMY € KIIIOYOBUMHU
B peryJssiuii reHHOI eKcrpecii Ta SAepHUX IpOoIeciB
[10, 11]. Okpim TOTO, TiCTOHACAIICTIIIA3HI IHT101TO-
PH¥ BIIHOCSTHCS A0 HOBHX IIpemapariB, IO MalOTh
JI03BUJ1 HA BUKOPHUCTAHHS y JIIKyBaHHI JielikeMill Ta
comimHuX myxiwH [12], mo cTaio nepearyMoBo ix
BUKOPHCTAHHS y HAIIUX JIOCIIPKCHHSX.

Ha pucynky 3 mpencraBieHi pe3ynbraTe
MPHK excmpecii rena abeppantHoi ALP y xBopux
Ha XMJI 32 yMOB KyJAbTHBYBaHHA KJIITHHU nepude-
piitHoi kpoBi 3 OyTtuparom Harpito (10 MM) mpu
37°C ynpomoBxk 24 TOIHH.

OkpiM TOTO, HAMH ITOKA3aHO, IO TaKa eIire-
HETHYHa, 3a Jii OyTupary Harpiro, down-peryssis

25

w

BigHocHuii pieeHb mPHK exkcnpecii rena ALP (GALP)

20
15
| L
0
1 2 3

abepaHTHOI TepMiHaIbHOI JyXkHOi (ocdarazu
(GALP) nmpuHUOMIIOBO TOEOHYETHCS 3 Up-
perymsLiero  penentopa  PaHYIOIMT-KOJIOHIN-

crumyiiorodoro ¢akropa (G-CSFR), mo, iMoBipHO,
onocepenkopye aktuamito G-CSF  curHamiary,
SKHH aCOIIIOETHCS 3 TEMONOCTHYHOI IudepeHT-
miamiero Kmitad kposi [13] (puc. 4).

3a pesynpraraMu TPOBEACHUX JIOCIHIIKEHb
HAMH T[I0Ka3aHa OJ[HOYacHa emireHeTnyHa down-
perymsamiss  abepantHoi GALP Tta up-perymsmis
G-CSFR y xBoporo Ha XMJI mporpeciro mpu it
Oytupary Harpiro. Bimomo, 1mo o0poOka KIiTHH
K-562 OyrtuparomM HaTpifo MPU3BOIUTH A0 aude-
penrtitoBadds OmactHux KiaituH [14]. OTtpumani
pE3YNbTaTH MOXYTh y3arajJbHIOBaTH CIPSIMOBaHY
nito Oytupary Harpito B aktuBarii G-CSF curnaimi-
HTY TEMOITOeTHYHOI Ardepenmiarii mpu maTorenesi
XMJI, 1110 MOXKE MaTH MOJNATBITY MOXJIUBICTH CHI-
HAJIBPHOTO PETYIIOBAaHHS TAaTOTeHE3y Ha PiBHI Tepa-
mii Ta JTiKyBaHHA JEHKEeMIH.

W HeoBpobneHu i
m oBpobnenu it

Puc. 3. BimnocHuii piBens excrpecii MPHK rena abepanTtroi repminanshoi sryxHO0i docdarasu (GALP) y xBo-
pux Ha XMJI (1-3) mpu 0OpoO11i mepBUHHOT KYJIBTYpH KIIITHH KpoBi 10 MM OyTuparoM HaTpilo y MOPIBHAHHI 3 KOHTPO-

JIeM — TIepBUHHA KYIIBTypa 6e3 00poOKu OyTHpaToM HaTpito.

1000 * 27 -ACt

BigHoCHMWIA piseHb MPHK ercnpecii reHa ALP (GALP)

GALP
(HeoOpoObIeHo)

GALP
(06pobneno)

BigHoCHMA piBeHb MPHK excnpecii reHa G-CSFR

1000 *2A-ACt

»
LI S

R

o O O O

[T N

G-CSFR
(HeoOpobiieHo)

G-CSFR
(0Opobneno)

Puc. 4. Bignocnwuii piBens MPHK excripecii rena abepantHoi repminaibHOi TyxHOI pocarazu (GALP ) Ta rena
pelenTopa rpaHyJIoNUT-KOIOHiiT-cTumytorodoro ¢akropa (G-CSFR) y xBoporo Ha XMJI npu Ky/IbTHBYBaHHI KIITHH
niepuepiitnoi kposi 3 OyTrparoM Harpito (10 MM), 37°C yripomosx 24 TOxHH.
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BucHoBku

[Tokazano, mo pu XMJI miporpecii Mae mic-
1ie abepantHa excrnpecis MPHK rena myxnoi doc-
¢arasu, a came 3MiHa (TIEPEKITIOUEHHS) KHUITKOBOTO
TUITY JTy*HOi docdarasn Ha repMiHAIBbHY, eMOpio-
HampHO-TIONIOHY yXHY (Qocdaraly 3a JaHUMH Ce-
KBHHYBaHHS MPOAYKTY aMIutihikamii y XBOpHX Ha
XMJI (n=8). BcTaHoBIEHA eIITEHETHYHA PETYIIAIIIS
Ta B3a€MO3B’ 130K abepanTHoro Tuiy ALP y XxBopnx
Ha XMJI Ta penentopoM TpaHYJIOUHUT-KOJIOHIH-

eKcrpecii mpw JIii TiCTOH/IealleTUIa3HOTo 1HTi0iTOpa
oytupary Harpito (10MM) Ha TEpBUHHY KYIBTYPY
KiTiH KpoBi xBopux Ha XMJI. [lokazana omHova-
cHa emireHetnuHa down-perymsmisi aOepaHTHOI
GALP Ta up-perymmis G-CSFR y xBopux Ha XMJI
nporpecito mpu xaii Oytupary Harpiro. OTpumani
pe3ylbTaTH MOXYTH Y3arajlbHIOBATH CHPSIMOBaHY
nmito  Oytupary Harpito B aktmBamii  G-CSF
CUTHAJIIHTy TeMO MOeTWYHOi AudepeHIiamii mpu
narorene3i XMJL.

crumymorogoro dakropa (G-CSFR) ma pisai MPHK
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FEATURES OF THE MOLECULAR EXPRESSION OF ALKALINE PHOSPHATASE GENE IN CHRONIC
MYELOID LEUKEMIA

Aim. To study expression of alkaline phosphatase gene in chronic myeloid leukemia. Methods. Short-term primary cell
culture, real-time PCR. Results. We have investigated the aberrant expression type ALP in CML progression. We have
found that the intestinal type ALP is switched to germinal type embrional-like ALP in the patients with clinical CML
progression (n=8) resulted from the sequencing analyse. Moreover, we have shown the interconnected epigenetic regu-
lation of aberrant embrional-like type ALP and G-CSFR (granulocyte colony stimulation factor receptor) on the level of
MRNA gene expression in CML patients under sodium butirate (HDACI) culture blood treatment (10 MmM). We have
revealed simultaneously the epigenetic down-regulation mMRNA gene expression of aberrant germinal GALP and up-
regulation of G-CSFR by sodium butirate in CML progression. Conclusions. On the data obtained have been concluded
that sodium butirate targeted induces the hemopoietic differentiation blood cell potential in CML pathogenesis by the
G-CSF signaling pathway activation.

Keywords: CML, alkaline phosphatase, G-CSFR (granulocyte colony stimulation factor receptor), sodium butirate.
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