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Regulation of growth hormone biosynthesis by Cdk5 regulatory subunit associated protein 1-like
1 (CDKALT1) in pituitary adenomas
(FEHKIEIEIZHTS CDKALT ITEBBERILVEDE & B O H )
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Abstract of the Thesis

Purpose: Cdk5 regulatory subunit associated protein 1-like 1 (CDKALT1) is one of the most reproducible
risk factors correlated with the development of type 2 diabetes (T2D). CDKALI1
catalyzes 2-methylthiolation (ms?) formation at the position of 37 of tRNAUWY) wwhich is required for
the accurate protein translation at Lys codon. Downregulation of CDKALI by the single-nucleotide
polymorphism mutation of Cdkall suppresses ms® modification, which impairs insulin biosynthesis in
pancreatic cells, leading to the development of T2D. Interestingly, an association between T2D and
release of growth hormone (GH) has been reported in humans. However, whether CDKALTL is important
for GH biosynthesis in the pituitary gland has been unknown. In the present study, I investigated the
regulatory mechanism of GH biosynthesis by CDKALI.

Methods: DNA and RNA were extracted from tissue samples collected from patients with GH-producing
pituitary adenomas (GHPAs) and non-functioning pituitary adenomas (NFPAs), and the genotype and
mRNA expression level of CDKALI and the levels of ms® were analyzed. Moreover, the fine
morphology of the endoplasmic reticulm (ER) in each clinical samples were observed using the
transmission electron microscope. To investigate the regulatory mechanism of GH biosynthesis, siRNA
and shRNA against Cdkall were introduced into GH3 cell line, which is derived from rat
pituitary adenoma. The level of GH secreted into the culture supranatant of GH3 cells was analyzed using
ELISA kit. Intracellular GH levels were examined by Western blotting. To investigate
calcium mobilization, calcium indicator Fluo-4 was added to GH3 cells, followed by confocal laser
microscope.

Results: CDKALT1 activity was suppressed in GHPAs, as evidenced by a decrease in ms?, compared with
NFPAs. Downregulation of Cdkall using siRNA and shRNA enhanced both biosynthesis and secretion of
GH in rat GH3 cells. Downregulation of Cdkall enhanced cytosolic calcium level via downregulation of
DnaJ heat shock protein family (Hsp40) member C10 (Dnajc10), which is an ER protein related
to calcium homeostasis. The upregulation of calcium level activated transcription of GH via Pit-1. In
addition, the morphology of ER was markedly impaired in GHPAs when compared to NFPAs. In
accordance with the morphological change in GHPAs, the expression levels of genes related to the
proteostatic stress response were significantly higher in GHPAs than those in NFPAs. Furthermore,
Cdkall activity was suppressed by the proteostatic stress in GH3 cells.

Discussion: In GHPAs, excessive GH production promotes proteostatic stress, which suppresses Cdkall
activity.  Subsequently, downregulation of Cdkall enhances the calcium signal, which
leads to upregulation of both  transcriotion and secretion of GH. Thus,
Cdkall-calcium axis serves as new feedback enhances mechanism, which contributes to the excessive
production of GH in GHPAs.

Conslusion: The present study revealed that ms? modification of tRNA by Cdkall is involved in GH
biosynthesis in GHPAs.
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