TE3MCbl AOKAAAOB 4- KOH®EPEHLIVIM EBPOTEMCKOM ACCOLMALIMIN MOAOAbIX SHAOKPUHOAOIOB

MIR-30A M LIN28B OBPA3YIOT METAIO
ABOMHOM OTPULIATEALHOM CBAI3M,
PET'YAUPYEMYIO PIK3, CMTIOCOBHbIM U3MEHSATD
CTEMEHb MPOTPECCUPOBAHMUS PAKA
LLMTOBUAHOWM XXEAE3bI

L. Wert-Lamas', G. Riesco-Eizaguirre?, R.l. Gregory?,
P. Santisteban’

'Biomedical Research Institute «Alberto Sols», Maapua, Ncnanus
?Hospital Universitario de Méstoles, Maapua, Mcnanus
3Harvard Medical School, bocton, CLLIA

O0ocHoBanue. CorjacHO HaIlMM IOCIECTHUM HAHHBIM,
OBLIO YCTAHOBJIEHO, YTO cymnpeccop omyxoieil miR-30a mo-
TaBJISIETCS TIPY paKe IMUTOBUIHOM Xene3bl. C Apyroit cTopo-
HBI, TIOCJIEIHVE WCCIIEOBAHUS HA 3Ty TeMY BBISIBUIIU, YTO
PHK- u JJHK-cBsa3biBatomue 6enku LIN28B u HMGA2
YCUJIMBAIOT SMUTEIUATbHO-ME3EHXUMAJIbHYIO TPaH3ULMIO,
urpast TakuM o0pa3oM BaXKHYIO POJIb B HapyleHUU nudde-
PECHIMPOBKY W BO3HMKHOBEHUM MajqurTHU3auu. M Hako-
Hell, HeCKOJIbKO aBTOPOB COIILJIMCHh BO MHEHUH, YTO aKTUBa-
uus PI3K mpuBoauT K GbICTpOMY MpPOrpecCUpOBaHUIO paka
IIATOBUIHOM XKeJIe3bl.

Lens nccaenoBannst — nsydeHue cBsizu Mexny LIN28B u
HMGA2, BeiknoueHueMm miR-30a u runepakrusanueit PI3K
IJIs1 ONpeNeieHUs] UX BIUSIHUS Ha pa3BUTHE paka IIMTOBUI-
HOW K€JIE3bl.

Martepuan u MeToabl. PacueT mpenmoaoXXuTeIbHBIX MU~
weHelt g MiRNA ocyliecTBisiicss ¢ TOMOIIBIO aJlTOPUTMA
MiRanda. Bekrtopsl akcnpeccun LIN28B n miR-30a 6buin
TepeHeCeHbl B KJIIETOUHYIO KYJIbTypYy aHAIIaCTUYECKOTO paKa
IIATOBUIHOM KeJIe3bl M B HOPMAJIBHYIO KJIIETOUHYIO KYJIbTYPY
IKUTOBUIHOM Xene3bl; MPHK 1 KoHIIeHTpalust 6e1KOB orpe-
nensuiuch ¢ nomounbto TP, Luciferase u Western Blot. Ana-
JIN3 BEJIMYMHBI UHBA3UU, Mpoaudepaliiy 1 KIeTOYHbIN UK
OBbLT MPOU3BEACH C TTOMOIIBIO KIETOYHOTo cueTynka n FAC-
CKaHa COOTBETCTBEHHO.

Pesyabratel. Anroputm MiRanda omnpenenun MHoXe-
CTBEHHbIE 3JIeMeHTHI pacrno3HaBaHus miR30a Bo Bcex addek-
topax LIN28B, HMGA?2 u PI3K. Bkcmnpeccuss LIN28B kop-
penupoBaiia ¢ MyTalusiMu, aktusupytomumu PI3K B knetou-
HBIX KYJIBTYpax aHarulaCTUYECKOTrO paka IIIMTOBUIHOM Xee-
3bl. U30bITOYHAs aKkcnpeccust miR30a nposiBuiach B BBIKITIO-
yennu LIN28B, HMGA?2 u HekoTtophix addekropoB PI3K, a
TakXe B yBeJIMueHUU KoHlLeHTpaluu 6enka p27 (Kip). B cBoio
ouepenb n3bbITouHas skcrnpeccusi LIN28B npuBoauia K cHu-
XKEeHMIO KOoHLieHTpauuu miR30a u yBenuyeHUn 3KCIpeccuu
addexkropoB HMGA2 u PI3K. CaMbpIM 3HaUMTETbHBIM pe-
3yIbTaTOM OBIJIO BBIpAXKEHHOE YMEHbBIIICHNE YPOBHS HHBAa3UK
U Tposdepaiiy B KJIeTKaX, U30LITOYHO SKCIIPECCUPYIOIIMX
miR-30a, u B TO ke BpeMsI K YBEJIMUYSHUIO JaHHBIX MoKa3aTe-
neii msa LIN28B.

BoiBoapl. Halim qaHHBIE TO3BOJISIIOT MPEAMNOJIOXNTD Ha-
smuue perynupyemoii PI3K oOpaTHoOi1 ¢Bs31U ¢ 1BOMHOI OT-
puuatenbHoit netiei mexay miR-30a u LIN28B. 3nech ak-
TUBALIMS TIPUBOAUT K MEPEKITIOUCHUIO MEXIY IBYMS YCTOM-
YUBBIMU COCTOSTHUSIMU. MI3HAUaIbHO BHICOKUI YPOBEHB 110~
nasiset akenpeccuto. ITocne aktuBauuu PI3K HaunHaeTcs
obpazoBanue LIN28B u miR-30a nmongaBnsiercsi. JlaHHoe co-
crosHue ycunuBaer runepaktuBauuio PI3K. Takum obpa-
30M, obpaTHasi CBSI3b NIPUBOIUT K CIBUTY PAMKU CUUTHIBA-

MPOBAEMbI SHAOKPUHOAOIMM, 5, 2016

HUSI IPU DKCIIPECCUM OIYXOJIEBBIX TEHOB, YTO, B CBOIO OYe-
penb, BhIpaxkaeTcsl B IPOrpecCUPOBaHMU paKa IIUTOBUIHOMN
KeJe3bl.

KJIIOYEBBIE CJIOBA

Pak mmroBuaHoi xene3bl, MicroRNA-30a, ceTeBble cxe-
mbl, HMGA2, LIN28B, iyt PI3K.

*x Kk %

doi: 10.14341/probl201662551-52

HIPPO PATHWAY MEDIATOR TAZ ACTS AS A
NEGATIVE REGULATOR OF THE SODIUM IODIDE
SYMPORTER
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Background. TAZ/WWTRI1 (transcriptional coactivator
with a PDZ-binding domain) is a transcriptional cofactor in-
volved in the Hippo Signalling pathway, which is described to
have a key role in the control of cell proliferation, apoptosis, the
inhibition of cell-cell contact, stem cell self-renewal and tissue
regeneration. TAZ has been reported to regulate these processes
through the transactivation of transcription factors in the nu-
cleus, where it has also been shown to interact with Smad2/3-
Smad4 complexes favouring nuclear accumulation under TGF
stimulation. TAZ co-activates Pax8, a master gene of thyroid
differentiation, within the thyroglobulin promoter. Further-
more, Pax8 is the main positive regulator of sodium iodide
symporter (NIS) expression and it has been reported to interact
with Smad3 causing NIS transcriptional repression mediated
by TGFR.

Aim — therefore, the aim of this work was to study the in-
volvement of TAZ in the expression of NIS, since it is an im-
portant protein not only for the correct function of the thyroid
gland, but also for radioiodide treatment in thyroid cancer.

Methods and results. Strikingly, we observed that TAZ neg-
atively regulates the transcriptional activity of Pax8 within the
NIS promoter. Furthermore, we provided evidence that TAZ
could play an important role in the downregulation of NIS ex-
pression by TGFf3; we detected that TAZ protein is mainly lo-
cated in the nucleus under treatment with this cytokine and its
silencing induces a partial recovery of NIS protein and mRNA
levels. Our results also demonstrated an increased expression of
TAZ in thyroid carcinoma cell lines, in which NIS levels are
typically decreased. Specifically, TAZ nuclear translocation is
increased in those thyroid carcinoma cells with mutated
BRAFV600E or when this oncogene is conditionally activated.
Since we have described that this mutation increases the secre-
tion of TGF, this could be connected with the decreased levels
of NIS in these cells.

Conclusion. This study has shed light on the important role
of the Hippo pathway in the regulation of NIS expression in
thyroid cells, repressing Pax8 activity and impaired thyroid dif-
ferentiation. Given that this protein has been identified to be
overexpressed in thyroid carcinoma, future research of the role
of TAZ in thyroid tumorogenesis will enable development of
new strategies to treat thyroid cancer.
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MEAMUATOP CUTHAABHOIO MYTHU HIPPO TAZ
AENCTBYET KAK HETATUBHbIA PETYASTOP
HATPUIN-MOAMAHOTO CUMIMOPTEPA
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Oo6ocnoBanue. TAZ/WWTRI1 (TpaHCKpUIIIIMOHHBIA
KoakTuBatop ¢ PDZ-cBs3bIBalOIIUM JOMEHOM) — B3TO
TPaHCKPUITIIMOHHBIN KodaKTop, 3anelicTBoBaHHbIN B Hip-
PO CUTHAJIbHOM MYTH, KOTOPbIN UIPaeT KJIYEBYIO POJib B
KOHTpOJIe KJIETOUHOI Npojudepaluunu, anornTo3a, MHruou-
POBaHUM MEXKJIETOUYHBIX KOHTAKTOB, CaMOOOHOBJIEHUS
CTBOJIOBBIX KJIETOK U pereHepauuu TkaHeit. CooOl11anoch,
yto TAZ peryaupyeT 3TH NPOLIECChl Yepe3 TpaHCAKTUBa-
LIMI0 TPAHCKPpUNIIMU (haKTOPOB B Ape, TAe TaKXKe ObLIO Mo-
Ka3aHo, YTO OH B3auMopaeiictByeT co Smad2/3-Smad4 koM-
TUIeKCaMU, MOJIEPXKUBask CTUMYJISLMIO SIIEPHOTO HAKOTLIE-
Hus non neiictsueM TPDB (TGFR). TAZ xo-akTuBUpyeT
Pax8, ocHoBHOU TeH nuddepeHUUPOBKU TUPEOLUUTOB, B
npoMoTepe THupeoriodyiuHa. bonee Toro, Pax8 siBasercs
IJIAaBHBIM TTO3UTUBHBIM PETYJISITOPOM 3KCIPECCUU HATPUIA-
onuaHoro cumnoprepa (NIS), a Takxke ecTb COOOIIEHUS O
TOM, UTO OH B3aumojaeiicTByeT co Smad3, BeI3bIBasi TpaHC-
KPUTILIMOHHOE MOJaBJIeHUE HATPU A -HOIAUTHOTO CUMITIOPTE-
pa uepe3 TGFp.

Ilean uccaenoBanuss — u3ydyeHue BoBaeueHust TAZ B 9Kc-
npeccuto NIS, Tak Kak OH SIBJII€TCS BaXKHBIM OEJIKOM HE TOJIb-
KO IUTSI TIPaBWJIBHOTO (DyHKIIMOHUPOBAHUS IIIUTOBUIHOM Ke-
Jie3bl, HO U IS JIeYeHUs paka IIMTOBUIHOMN Keje3bl paaro-
AKTUBHBIM HOIOM.

Marepuan u MeToabl, pe3yabTarbl. [lopasuTesibHO, YTO
Mbl OOHapyXuiu, yTo TAZ HeraTMBHO pPETYJIUpPYeT TpaHC-
KPUIILIMOHHYIO aKTUBHOCTb Pax8 B HaTpUil-OaUAHOM TpO-
Motepe. bojiee Toro, Mbl MpeaoOCTaBUIM 10KA3aTENbCTBA, YTO
TAZ MoXeT urpatb BaXXHYIO pOJib B CHUXKEHUM IKCIIPECCUU
HaTpuii-iioguaHoro cummoprtepa non nevicteueM TGFR; mbl
BBISIBUJIY, UTO TAZ-0€J10K B OCHOBHOM JIOKAJIM3YETCS B sIipe
1noji 06paboTKO 3TUM LIMTOKMHOM, U €ro KOHTPOJIMPYEeMOe
CHUXEHWE aKTMBHOCTM WHIYLMPYET YaCTUYHOE BOCCTAHOB-
JIeHUWe HaTpuii-iiogumHoro cumrioptepa u ypoHeit MPHK.
Hamu pesynbraThl TakkKe IEMOHCTPUPYIOT IOBBILIIEHHYIO
akcnpeccrto TAZ B KJIETOYHBIX psiaX TUPEOUIHON KapLKHO-
MBI, B KOTOPBIX TAITMYHO CHUKEH YPOBEHb HATPUI-IOIUITHO-
ro cummnoptepa. CrenuduUyHO, 4TO siIepHasi TpaHCIOKaLIMS
TAZ noBblllIeHa B KJIETKaX TUPEOUTHON KapLUMHOMBI C MyTa-
uueit BRAFV600E, nnu korma 3TOT OHKOTEH YCIIOBHO aKTH-
BUpoBaH. C TeX MOp KaK Mbl OMUCAIN, YTO 3Ta MyTallUs TOBbI-
maet cekpeuuto TGFf3, 3To MOXeT ObITh CBSI3aHO C TTOHUKEH-
HBIMUA YPOBHSIMM HATPUI-MOIUIHOTO CUMIIOPTEPA B ITUX
KJIeTKax.

BoiBoabl. DT0 ucciaenoBaHue 6pOCKIIO JIyd CBETa Ha BaX-
Hy10 poJib Hippo cCUrHaIbHOTO MyTH B PETryJIsSILIMU HAaTpUii-i0-
MUIHOTO CUMITIOPTEPA B KJIETKAX IUTOBUIHOM XeJe3bl, oaa-
BJISISl aKTUBHOCTb Pax8 u yxynias nuddepeHIMpoBKY TUPEO-
uutoB. [Ipu yciioBuun, 4yTo Obl1a OOHApYKeHa CBEPX3KCIIpeC-
cHsl 9TOro Oesika Mpu TUPEOUTHOW KapLMHOME, NajbHEHIIe
uccienoBaHus poju TAZ B OHKOreHe3e IIIMTOBUIHOM XeJe3bl
MO3BOJIUT Pa3BUTh HOBbIE CTPATETMU JIEYEHHSI paka IIUTOBUI-
HOM XeJIe3bl.
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Thyroid carcinoma is the most common endocrine ma-
lignancy, and its incidence is rapidly rising in the world. Its
initiation and progression involves multiple genetic and epi-
genetic alterations whereby BRAF and RAS mutations lead to
the activation of the ERK signaling pathway. Recently, signifi-
cant advances have been accomplished by developing pharma-
cological agents directed against the kinases of the RAS-ERK
pathway. However, most of the molecules tested have unde-
sired side effects and promote drug resistance. Consequently,
it is imperative to find alternative RAS-ERK pathway inhibi-
tors. It has been shown that by inhibiting ERKs dimerization it
is possible to suppress tumor progression. DEL22379, a small
molecule inhibitor for ERK dimerization, has been identified
to impede the growth of melanoma tumor cells driven by
RAS-ERK pathway oncogenes, without affecting ERK phos-
phorylation (Cancer Cell 28:17082, 2015). The aim of this
work is to study the role played by ERK dimerization and its
inhibition using DEL22379 in thyroid cancer progression. We
have used an in vitro model of thyroid tumor cells harboring
oncogenic drivers (RAS or BRAF) to complete viability, mi-
gration and invasion assays as well as an orthotopic mouse
model with anaplastic cells as an in vivo model. We observed
that in BRAF mutated cells, ERK dimer formation is sus-
tained for longer compared to the RAS mutated or control
cells, resulting in the altered activation of the effected signaling
pathway. RAS mutated cells are resistant to DEL22379 in vitro,
while BRAF mutated cells are not able to form ERK dimers
upon inhibitor addition. Consequently, these cells lose their
invasive and migratory potential as well as displaying low via-
bility. Preliminary results suggest DEL22379 treatment inhib-
its tumor growth in orthotopic mice. These results describe a
new molecule that could be effectively used as a therapy in
thyroid cancers harboring BRAF or RAS mutated genes. We
have observed it is able to partially revert the tumorigenic phe-
notype, which may result in an improved prognosis in thyroid
cancer patients.
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