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1,25-dihydrOxyVitamin D3 (1,25D) a well - analosgeur:sm Cvivaglfeiurr;igsuoall\r;;giceil:]ionssgsmv(\;eiqo?lt maiilsufdministered An.aquueS- PR| 5201 and PRI 5202 induce C/EBPB Isoforms in HL-60 cells treated
shown to regulate cellular differentiation, calcium Assay Kit, Weight was checked once a week. concentration than 1,25 D or PRI 1907

. . . . Determination of cell differentiation by flow cytometry
proliferation and immunomodulation. The Monocytic_differentiation was determined using the expression of cell 0. gjgggglzj S -

: : surface markers CD11b and CD14 and analysed using the FACs calibur flow
blOloglcaI reSponses to 1,25D are cytometer (Becton Dickson, San Jose, CA). Data analysis was performed : : ..m“ .‘
mediated by binding to the vitamin D 517 HOHNG, SOiErE. ‘ —
) Western Blotting: C/EBP3

receptor VDR WhICh then fOFmS a 10% SDS-PAGE gels were used to seperate proteins (derived from 5 x 108 T 5.952 11 -

P : S

. . . . cells) and transferred to PVDF membranes. The membranes were dried and @ e-011

heter0d|mer W|th re“nO'd X reCeptOI’ incubated with a primary antibody, and a horseradish peroxidase-conjugated f Actin —> ~
(RXR) TOgether this COmpleX binds to secondary antibody. The protein bands were visualised with 2 50 1'(1)33 2.12 --U-M

: chemiluminescence. S - 1.25D <

vitamin D response elements (VDRES) in L esmdenac o , : < briso TR Figure 8: C/EBPB isoforms in HL-60 cells treated
i Total RNA was isolated using TriPure reagent according to manufacturer’s o PRL5101 e-009 :
the promoter region of target genes. recommendations. RNA quantity was determined using Nanodrop and + PRI5201 with 1InM 1,25D and Analogues. (A) Western blot.
. guality of RNA was determined by gel electrophoresis. RNA was transcribed - PRI5202 3397  0.063 i
CYP24A1, an enzyme reSpOnS|b|e for into cDNA using High Capacity cDNA Reverse Transcription Kit. Initially, e-011 :I’I]_C?Oa;:::(l)sgL\:Veesre-li[:]eea;[’]eudCJeoar.l’?:crg?z(inw\;\tgslgg/[ljir’aztse[;
: : CYP24A1 and CD14 gene expression was assessed using semi-quantitative :

degradation of 1,25D, is the most strongly RT-PCR. Fold changes of mRNA levels of the genes CD14 and CYP24A1 e om w4 3 ; D -

lated b VDR. Anoth VDR relative to the GAPDH gene were calculated by relative quantification Log [Compound] (M) = by electrophore3|s and transferred onto PVDF
SEEHELE] - elanls _ y AU e_r ] analysis. membrane, and probed with antibodies against
target gene IS a monocytic cell Figure 5: EC5_O dose response curves depicting C/EBPB, and p-actin as fractionation/loading
differentiation marker CD14, a co-receptor differentiation of AML cells in response to either controls. In addition to the three C/EBPB isoforms,
for bacterial lipopolysaccharide 1,25D or analogues. Cells were exposed to a unidentified bands, possibly cleavage products of
characteristic ~ for  monocytes  and Results of diforentiation marker CD14 was detected uaing b e Present
macrophages. Due to the expanse -

_p 9 o _ p flow cytometry. From this the EC., values were VDR expression is uprequlated in HL60
magnitude O_f 1,25D activity, It therefOr_e calculated, represented in the table above. cells following treatment with analogues
suggests Its potential  therapeutic Relative binding affinity of 1,25D and At various timepoints
applications for the treatment of several . f

PP . . . analogues for human VDR CYP24A1, VDR’s most highly regulated
diseases and dlsorders, mcludlng 125D |PRI- = = PRI- PRI- : : Ctrl 1,25D |PRI- |PRI- [PRI- [PRI- |PRI-
. . . . ’ gene, IS _greatly uprequlated in the 1007 |5201 |5202 |5100 |5101
hyperproliferative diseases, Immune 1907  |5100  |5101  |5201  |5202 el ELED oal e fallamne
dysfunction, endocrine disorders, and [ 2320 6.172 5599 4.921 1.193 3.598 reatment with analoaues (Sth,[?:I?nM) —
metabolic bone diseases. However, e e ' At — i s e A
therapy using natural vitamin D hormone, Relative CYP24A1VS GAPDH CYP24ALVS GAPDH VDR | :
1,25D has been impeded in most cases SIUCIEE 100  38.6  414.35 4714 19446 64.4 (24hrs -1nM) —
. . .. Affinitya 200007 30000
due to its potent calcemic activity. Current Act
- ctin —
research Is focused on developing i - T T
' ' ' _ o 0 15000+ 0 600007 VDR —
?‘”a'ogues_ with Sele_Ct'Ve_ pr-opertles Figure 2: Vitamin D receptor binding. ; ” (48hrs -1nM)
including improved anti-proliferative and Competitive binding of 1,25D and analogues to the : : . S T

: . C . _ . ] Actin —>

pro-differentiating activities, as well as full-length human VDR. The experiments were T 1000- 9 0y

wer mi In thi W carried out in duplicate on three different - - VDR |

ower calcemic effects this stu Y, e _ _ - : (72hrs - 1nM)
described the activities of a new set of occasions. |C., values were derived from dose- e 0 2000-
analogues, compared to the one of PRI- response curves and represent the measure of L L Actin

’ 50% inhibition of polarization of 1,25D and

1907 and to the 19-nor analogs of 1,25- analo aTh i £ 195D | lized . _ . L

. . . . gues. @The potency of 1,25D Is normalized to 0" . Figure 9: Expression of VDR protein in AML
dihydroxyvitamin D, with the natural or 24- 100. SO LSS SO cells in response to either 1,25D or analogues .
epi side-chain, PRI-5100 (paricalcitol) and - 0@‘ Y & o;b o;v 0@‘ v ;y o;v & HI6O cells were exposed to 1nM 1,25D or
PRI-5101, respectively. S ) S analogue for 3, 24, 48 and 72 hours. The cells

All analogues have lower calcemic were fractioned into nuclear (N) fractions and

P———  ctivities in mice compared to 1,25D - S o analysed in western blots using anti-VDR and anti-

quurfe 6: EXpression _of CYP24A1 gene iIn AML actin antibodies.
cells in response to either 1,25 D or analogues

Obj ECtIVGS The cells were treated with éither 1nM or 10nM _

1,25D or analogues for 96 hours and expression

20. |
levels were tested via real time PCR. The bar
-
We analysed the biological profiles of 4 new ? ) charts show mean values (+SEM) of fold changes
. : ' 0 In MRNA levels relative to GAPDH mRNA levels. R REEEEBBEE—EBEE=RRIRDRDIDIRmRR,
WIEmMIR (D2 EEleguss Eutl CRmpEres) 1ns e : é — The control samples were calculated as 1
that of 1,25D and PRI-1907 (Figure 1). 3n * 1250 | Analogues PRI-5100 and PRI-5101 showed
; : - | higher affinity to VDR than the more active
; e CD14, A co-receptor for the detection of analogues PRI-5201 and PRI-5202.
+ PRI-5201 = = - - 0 . -
: o bacterial lipopolysaccharide (LPS), is -All analogues have lower calcemic activities
| 15 | | | _uprequlat_ed In the Ieukemlc HL 60 cell than that of 1,25D.
S R line, following treatment with analogues. » The potency of analogues PRI-5201 and
R
o PR ot ve AP PRI-5202 was more than an order of
\\ ¢ ¢ ¢ g Vs CD14 vs GAPDH - - :
125{0H5Ds HOPRI1907 Figure 3: Calcium levels in mice treated with 800- 400- magnitude h_|gher J-[han tha-t of 1-’25D’ and It
clitio the natural hormone 1.25D and analogues. Five _ - correlated with their potential to increase the
mice per group were treated with 0.3ug/kg of T expression of the master regulator of
a compounds, 1,25D or vehichle every other day for c 600- - 300- T monocyte differentiation, C/EBP[ transcription
3 weeks, and calcium levels were measured on : : factor.
. . U O
?551[3;)21. Error bars represent standard deviation 3 : -Analogues PRI 5201 and PRI 5202 seem to
' - : be more active than that of 1,25D in inducing
Lo} c
c ° expression of CYP24A1 and CD14.
Ho o Yo Ho" _ . L - a00- " 1007 ===,
PRS00 " oL _— Analogues induce differentiation in
paricalcitol :
human keratinocyte HaCat cells
Figure 1: Structures of 1,25D, PRI-1907, PRI-5100, g S S " . Referen C eS
PRI-5101, PRI-5201, PRI-5202 R S J
T T T T CTE S CTEE S ———————
_ MEVEE T 7d YT Baurska H et al (2011) Journal of Steroid Biochemistry & Molecular Biology 126:46-54
\‘,“‘-“‘ o nM 10nM Dusso A et al (2005) American Journal of Physiology 289:F8-F28
1 v a1 . Mo R Eelen G et al (2007) Current Medicinal Chemistry 14:1893-1910
Meth OdS ¥ R o | N | Figure 7: Expression of CD14 gene in AML " s T
el BN i cells in_response to either 125 D or  Smepeitamsimasin
I analogues._The cells were treated with cither | ————
Cell Lines: _ o _ 1nM or 10nM 1,25D or analogues for 48hours
lr_lelgz(()acs\?::y Il%zgferzillie;\nxi?h C1l:)|;[;:>n1?edtalincaﬁIDSI:e/IrIum161400O tTneltdsI/urm pae:?cillti)nMaEnl\(/lj quure 3 ACthltV O-f analoques - Ha-Cat Ce”S. and expression |€V€|S LU tESted Via real time k I d m
100pg/ml s’treptomycin and grown in standard cell culture conditions, i.e. _Phase_-contrast mlcrographs sho_wmg _ the PCR. The bar charts show mean values (+SE|\/|) AC n OW e g e en tS
humidified atmosphere of 95% air and 5% CO, at 37°C. Induction by analogues of a differentiated of fold changes in MRNA levels relative to
Human VOB Binditg Assay, adhesive in human keratinocytes. The cells were
Binding affinity to VDR was evaluated using a 125D assay kit under | ytes. GAPDH mRNA levels. The control samples were R
manufacturer conditions (Polarscreen Vitamin D receptor competitor assay, Red, treated with analogues or 1,25D at a calculated as 1. The research leading to these results has received funding from the People
catalogue no. A15907; Life Technologies). The polarized fluorescence was concentration of 10-’M for 48h. Programme (Marie Curie Actions) of the European Union's Seventh Framework

measured using Envision, Perkin-Elmer. Programme FP7/2007-2013/ under REA grant agreement n° 315902.



