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Enhancing S-adenosyl-methionine catabolism extends Drosophila lifespan

Fumiaki Obata & Masayuki Miura. Nature Communications 6, Article number: 8332
Published 18 September 2015

Methionine restriction extends the lifespan of various model organisms.

Limiting S-adenosylmethionine (SAM) synthesis, the first metabolic reaction of dietary
methionine, extends longevity in Caenorhabditis elegans but accelerates pathology in
mammals. Here, we show that, as an alternative to inhibiting SAM synthesis, enhancement
of SAM catabolism by glycine N- methyltransferase (Gnmt) extends the lifespan in
Drosophila. Gnmt strongly buffers systemic SAM levels by producing sarcosine in either
high-methionine or low-sams conditions. During ageing, systemic SAM levels in flies are
increased. Gnmt is transcriptionally induced in a dFoxO-dependent manner; however, this is
insufficient to suppress SAM elevation completely in old flies. Overexpression of gnmt
suppresses this age-dependent SAM increase and extends longevity. Pro-longevity regimens,
such as dietary restriction or reduced insulin signalling, attenuate the age-dependent SAM
increase, and rely at least partially on Gnmt function to exert their lifespan-extending effect
in Drosophila. Our study suggests that regulation of SAM levels by Gnmt is a key component

of lifespan extension.
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# P : Mutations in TBX18 Cause Dominant Urinary Tract Malformations via Transcriptional
Dysregulation of Ureter Development

f’r-%,* : Vivante A, Kleppa MJ, Schulz J, Kohl S, Sharma A, Chen J, Shril S, Hwang DY, Weiss
AC, Kaminski MM, Shukrun R, Kemper MJ, Lehnhardt A, Beetz R, Sanna-Cherchi S,
Verbitsky M, Gharavi AG, Stuart HM, Feather SA, Goodship JA, Goodship TH, Woolf
AS, Westra SJ, Doody DP, Bauer SB, Lee RS, Adam RM, Lu W, Reutter HM, Kehinde
EO, Mancini EJ, Lifton RP, Tasic V, Lienkamp SS, Juppner H, Kispert A, Hildebrandt F.
AMERICAN JOURNAL OF HUMAN GENETICS v.97 n.2 p.291-301
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Congenital anomalies of the kidneys and urinary tract (CAKUT) are the most common cause
of chronic kidney disease in the first three decades of life. Identification of single-gene
mutations that cause CAKUT permits the first insights into related disease mechanisms.
However, for most cases the underlying defect remains elusive. We identified a kindred with
an autosomal-dominant form of CAKUT with predominant ureteropelvic junction
obstruction. By whole exome sequencing, we identified a heterozygous truncating mutation
(c.1010delG) of T-Box transcription factor 18 (TBX18) in seven affected members of the
large kindred. A screen of additional families with CAKUT identified three families
harboring two heterozygous TBX18 mutations (c.1570C>T and c¢.487A>G). TBX18 is
essential for developmental specification of the ureteric mesenchyme and ureteric smooth
muscle cells. We found that all three TBX18 altered proteins still dimerized with the
wild-type protein but had prolonged protein half life and exhibited reduced transcriptional
repression activity compared to wild-type TBX18. The p.Lys163Glu substitution altered an
amino acid residue critical for TBX18-DNA interaction, resulting in impaired TBX18-DNA
binding. These data indicate that dominant-negative TBX18 mutations cause human
CAKUT by interference with TBX18 transcriptional repression, thus implicating ureter
smooth muscle cell development in the pathogenesis of human CAKUT.

: STIM1 overexpression promotes colorectal cancer progression, cell motility and COX-2
expression

f"c‘—“Ff *Wang JY, Sun J, Huang MY, Wang YS, Hou MF, Sun Y, He H, Krishna N, Chiu SJ, Lin S,

Yang S, Chang WC. Analytica Chimica Acta. July 2015, Volume 884, pp 1-18.
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Tumor metastasis is the major cause of death among cancer patients, with >90%
of cancer-related death attributable to the spreading of metastatic cells to secondary
organs. Store-operated Ca(2+) entry (SOCE) is the predominant Ca(2+) entry mechanism
in most cancer cells, and stromal interaction molecule 1 (STIM1) is the
endoplasmic reticulum (ER) Ca(2+) sensor for store-operated channels. Here we
reported that the STIM1 was overexpressed in colorectal cancer (CRC) patients. STIM1
overexpression in CRC was significantly associated with tumor size, depth of invasion,
lymph node metastasis status and serum levels of carcinoembryonic antigen. Furthermore,
ectopic expression of STIM1 promoted CRC cell motility, while depletion of STIM1 with
short hairpin RNA inhibited CRC cell migration. Our data further suggested that STIM1
promoted CRC cell migration through increasing the expression of cyclooxygenase-2
(COX-2) and production of prostaglandin E2 (PGE2). Importantly, ectopically
expressed COX-2 or exogenous PGE2 were able to rescue migration defect in STIM1



knockdown CRC cells, and inhibition of COX-2 with ibuprofen and indomethacin
abrogated  STIM1-mediated CRC cell motility. In  short, our data
provided clinicopathological significance for STIM1 and SOCE in CRC progression,
and implicated a role for COX-2 in STIM1-mediated CRC metastasis. Our studies also
suggested a new approach to inhibit STIM1-mediated metastasis with COX-2 inhibitors.
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