OZET

Biiyiime Hormonu (BH) geninde mutasyonlara bagli olarak BH sentez, salinim ve
sinyal bozukluguna bagl biiyiime geriligine izole Biiyiime Hormonu Eksikligi
(IBHE) denir. Farkl1 etnik kokene sahip IBHE sendromlu kisilerde BH geninde pek
cok mutasyon varlig1 tespit edilmistir. Ancak tespit edilen BH gen mutasyonlarinin
BH biyolojik aktivitesi lizerine etkisi tam olarak bilinmemektedir. Ancak dogal tio
BH’nun hiicre proliferayonu, invazyon-metastaz tzerine etkisi in vitro ve in vivo
modellerde gosterilmistir. Hiicre i¢inde biliyiime ve farklilasma {izerine etkisi
bilinen dogal aminler (putresin, spermidin, spermin) Poliaminler (PA) miktar1 ve
PA anabolizmasinda rol alan Ornitin dekarboksilaz (ODC) enzim aktivitesi bu
sliregte Onem arz etmektedir. Ayrica ciice farelerde (BH-) ODC anlatimi iizerinde
baskilayict etkisi gdsterilen miR-27a’nin 6nemi ortaya konulmustur. Bu tez ile
amacimiz; IBHE sendromlu ¢ocuklarda tespit edilen ve biiyiime geriligine neden
olan Alanin Serin (A13S), 166. Fenilalanin delesyonu (AF166), Treonin Alanin
(T24) mutasyonlarinin BH sinyaline bagli hiicre farklilagmai biiyiime, proliferasyon
tizerine etkisinde PA miktarinin ve ODC anlatim profilinin irdelenmesi ODC’yi
hedef alan miR27a iizerinden molekiiler mekanizmasinin HEK293 hiicrelerinde
ortaya konulmasidir. Dogal tip BH, A13S, AF166, T24A mutasyonlarini tasiyan
gen iceren pcDNA3.1 aracili yaratilan HEK293 hiicrelerinde dogal tip BH
anlatiminin BH yoksun HEK293 hiicrelerine kiyasla proliferasyon, ¢cogalma, koloni
olusturma ve EMT sinyalinin (N-kaderin, vimentin, Slug anlatim artis1) aktive
oldugu, STAT molekiillerinin indiiklendigi gosterilmistir. Ancak mutant (A13S,
AF166, T24A) BH sinyaline sahip HEK293 hiicrelerinin dogal tip BH sinyaline
sahip HEK293 kiyasla bu profillerinin mutasyona bagli olarak azaldigi
gosterilmistir. Ayrica BH yoksun hiicrelere kiyasla dogal tip BH anlatim1 yapan
HEK293 hiicrelerinde ODC anlatimimin ve PA miktarinin yiliksek oldugu
gosterilmigtir. Literatiirde ODC inhibit6rii olarak ifade edilen miR27a’nin anti-
miR27a ile baskilanmasi durumunda hiicre proliferasyonu ve bélinmesinde, koloni
capinda arttisa neden oldugu tespit edilmistir. Es zamanli putresin miktarlarinin
arttig, ODC’nin indiiklendigi en belirgin olarak dogal tip BH sinyaline sahip
HEK?293 hiicrelerinde gosterilmistir. Bunlara ek olarak BH salimimi ile iliskili
oldugu bilinen miRNA anlatim profilleri zamana bagl olarak irdelendiginde,

MIRNA-663, miR-2861, miR-663, miR-3152, miR-3185 anlatimlarinin aktif dogal
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tip BH sinyaline sahip hiicrelere kiyasla BH yoksun ve mutant BH (A13S, AF166,
T24A) anlatim1 yapan HEK293 hiicrelerinde daha diisiik oldugu belirlenmistir.
miR27a taklit eden mimics uygulanmasi durumunda ise ODC anlatiminin
azalmasma bagl olarak putresin miktarinin diistiigii, hiicre bolinme, koloni
olusumu tiizerine baskilayici etkisi oldugu gosterilmistir. Sonug olarak bu tez ile
dogal tip BH sinyalinin EMT sinyali lizerinden hiicre ¢ogalmasi, boliinmesi ve
koloni olusturmayr HEK293 model hiicrelerde indiiklerken, ODC anlatimini,
intraselliiler PA miktarim arttirdig: gosterilmistir. Ayrica A13S, AF166, T24A BH
mutasyonlarinin ise dogal tip BH sinyaline kiyasla bu etkilerinin istatistiksel olarak
azaldig1 ilk defa bu tez ile gosterilmistir. Tez kapsaminda ODC hedef alan
miR27a’nin BH varliginda EMT sinyali ve PA anabolik yolak {izerinde etki ederek
hiicre proliferasyon-boliinmesi  tizerine  baskilayici  etkisinin ~ molekiiler

mekanizmasi ilk defa bu tez kapsaminda gosterilmistir.
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SUMMARY

Isolated Growth Hormone Deficiency (IGHD) is a syndrome caused by depletion of
Growth Hormone (GH) synthesis, release, and irregular GH singaling due to GH
mutations that leads to growth retardation. Various mutations within the GH gene was
reported in IGHD syndrome childeren/adults with different ethnic origins. However,
the effect of GH gene mutations on the biological activity of GH has not been
invesitagated yet. In case, the effect of biologically active GH signaling leads cell
proliferation, invasion-metastasis in vitro and in vivo models. Natural amines, putresin,
spermidine, spermine, have been known as cell growth and differentiation action and
the important role of Ornitine decarboxylase (ODC) which act on PA anabolism and
intracellular PA levels. In addition, the importance of miR-27a has been shown to
exert a suppressive effect on ODC expression in dwarf mice models (lack of GH
expression). Our aim in this thesis is to modulate the role of Alanin Serin (A13S), 166.
Phenylalanine deletion (F166Del), Treonin Alanine (T24) mutations within the GH
gene that were detected in IGHD syndrome childeren regarding GH singaling and
ODC expression on cell growth, proliferation and differentition. In addition, to
evaluate the molecular mechanism underlying GH mutation dependent effect on ODC
activity through miR27a. HEK293 cells expressing wild type GH, A13S, F166Del,
T24A mutations induced cell proliferation, colony formation and trigger EMT
signaling (N-cadherin, vimentin, Slug expression increase) as compared to GH-
deficient HEK293 cells through STAT molecule activations depend on the mutation
type. In addition, it was shown that the expression of ODC and the amount of
intracellular PA levels were increased in HEK293 cells expressing wild type GH
compared to GH deficient HEK293 cells. According to the literature, miR27a was
shown as an inhibitor for ODC expression. In this thesis, the inhibition of miR-27a
expression through anti-miR27a transfection leads acceleration in colony diameter,
cell proliferation and division through blockage of its effect on ODC. Concominantly,
the increas in intracellular PA levels due to increased ODC expression following anti-
miR27a transfection has been determined in wild type GH compared to GH- HEK293
cells. Similarly, all mutant GH expressing HEK293 cells ODC expression and PA
levels were increased in HEK293 cells. In addition, miRNA expression profiles, which
are known to be associated with the release of GH, are examined in a time-dependent
manner, whereas miRNA-663, miR-2861, miR-663, miR-3152, miR-3185 expressions
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are increased in wild type GH expression HEK293 cells compared to GH- and mutant
GH (A13S, F166Del, T24A) expressing HEK293 cells.In contrast, transfection of
mimics against miR27a leads depletion of putresin due to decrease ODC expression
and colony formation in wild type GH expressing HEK293 cells. In conclusion, this
thesis shows that wild type GH signal increases cell proliferation, division and colony
formation in HEK293 model cells via EMT signal, while ODC expression increases
intracellular PA amount. In addition, it was shown for the first time that these effects
of A13S, F166Del and T24A GH mutations were decreased statistically signifant
compared to the wild type GH signal. In this thesis, the molecular mechanism of
miR27a that targets ODC targeting cell-mediated effect on cell proliferation-division
by acting on the EMT signal and PA anabolic pathway has been shown for the first
time by this thesis.
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