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AMP-activated protein kinase-mediated gonadogenesis defect caused by Mg?" dyshomeostasis
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AMP-activated protein kinase (AMPK) is an energy sensing kinase that regulates cellular metabolism to be
adaptive to energy status. Here, I demonstrate the evolutionarily conserved functional interaction between
AMPK and Mg*" transporter cyclin M (CNNM). I isolated inactivating mutants for each of the five Caenorhabditis
elegans (C. elegans) cnnm family genes, cnnm—I to cnnm=5. cnnm—1, cnnm—3 double mutant worms demonstrated
various phenotypes, among which the sterile phenotype was rescued by Mg?" supplementation to the media. This
sterility was caused by a gonadogenesis defect with severely attenuated proliferation of gonadal cells. Using
this gonadogenesis defect as an indicator, I performed a non—-biased genome-wide RNAi screening, to search
for the genes associated with this phenotype. The results revealed that RNAi-mediated inactivation of several
genes restores the elongation of gonads, including aak—2, which encodes the catalytic subunit of AMPK. I then
generated triple mutant worms for cnnm—1, cnnm-3, aak—2 and confirmed that the aak—2 mutation also suppresses
the defective gonadal development in cnnm—1, cnnm—-3 mutant worms. Thus, I provide genetic evidence linking

Mg homeostasis to energy metabolism via AMPK.
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Mg?* k7 o AR —F —CNNMIZ & 5 M g M BT 2 B84 B o 7 Bk % A+ 2 THEMES R & h Twn b
R, FOEMEHR A D =X LALLM o TWVRY, RIRSCTIER R (C elegans) & AV /CNNM 7 7
2 ) — ORI TR T d, BRIEH B3 20ecmnm 7 7 LV —WBET O D Hennm-1 & cnam-30W 712
TR L L OF R CIRARMBELOMRAT PR L 2N EBNR-2ho s, EF-RNATEHEIC LA EBRNESET R 2
U= im0, AMPRF—E % 2 — F ¥ Baak-272 SV D OBIRTFOBBRMES Z OoRRIU LR EE s
7o X BiZennm-1 ;) cnnm-3 raak-2E BERAETHRBOBRIHR &, CNNMIZ L 5MTTRBESAMPHR - —E % 4
LT ERBIER A G5 2 L AT ENE, T LAR L OTGER BT A FAMe ™ T O BB % BRI T
LOTHY ., ERHITET 5L O L BT 5,




