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TT vy 3,5 —eEAE R Y VR (ppGpp) 1X3N7 TV T BAMIER BRSNS L C B & O ARG & )5 B B
ICHBET D UEDE I Y FA vy v Py —D—FTHDH, NITIVTRT IV BRZBZEDANVAZFHFICS S
X7 & = RelA/SpoT homologs (RSHs) 723 ATP & GTP (FE7-1% GDP) 26 Z OBk 72kl 5y+ ppGpp &A% L.
HRELHIRR, 72 EHIEN O 2 22 SOS O 2175 2 & TA b L ABGEIGE T 5, 2@ ppGpp MIFHY
RARBIRAEI O 2 L ABHISE LI, TV BRZ R EDRERZ T TR L FUEMERIERHE D&Y
RETHLHEERBEXATHIENMESINTEY, X7 VT OEFRLBERIIVADOKR T L 72> T D, ITHE,
RSH O ETn VRN EEN 2 GO EREER THLMRESINTWD Z 0 gono TE -, 8% Tl Metazoan SpoT
homologs 1 (Meshl) MMRIFSAVTUND, Meshl i& ppGpp 73 K A A > DAHEFFSL, in vitro IZF1) D ppGpp 43 fiF
TEHEIC A, KIBEA TS ppGpp /RS & U THERET 5 Z L3R SNz, £o, v a v va unzodlffisk
HFICBTABICEETHLIIEDNH LN E o, L EDOZ G, BB ANAED (p)ppGpp ZERK LTS
b, Fe, ZOREN Meshl (KREHICHETI SIND Z LT, BELEEZIToTWVWDL I ENRBINTND, L
L. B3N 7 U 7 O RSHs EHHFEIMED & D ppGpp B EER MRS TW RN & 728 < OFFRE R
HTET=2H DD ppGpp DFRHINTEREN L7272 Z & 535 ppGpp <2 Meshl BEMIZI N T ED L 9 ITHERE L TV
LN ONTIERELLHMOEETH- T,

T, RBFETIX, BRAETMITIIT S WA ppGpp OIFTE L T ORI Z BiE LT, #BAEBMIZHIT S
ppGpp TEEFR DT L OV, F 1% HV 7= ppGpp <2 Meshl OREREMRNT 21T -7, 3. YHFEECHEIN TV
a4 D ppGpp EERZICH LT E Z A, vavya vzl Milas b ppGpp MHIZAKEI L, WA D ppGpp
DEMHIARICEE L TWD 2 & 2 R U=, Meshl 284K (Meshl LOF) D a7 3 AR 3FHHRIZEIT S
ppGpp BILEFAETI DK 7 (51272 >TEY > a 7Y a UANTENO ppGpp &id Meshl IZL > THfi&h TWnWa Z &
B SN2 T2,

Meshl OREBEIZDSWTHLMNCT H720IC, Meshl LOF ZHURSMHECAEB T2 EREIT 12 & 25, Meshl LOF
T, SRS 2L ER R A S, BT RRRICHSIFICB I 2 AT IR E N oz, LiL,
ZDLXD ppGpp BEERT H &, BAETD ppGpp EIFHESEIFIZI T HIEE M L B2 72 < Meshl LOF
CILE S TAH AV T2 72 ppGpp FRER 2 < 72 0 | BRI L [FIFREE & e > Tz,

ppGpp FEAEDLEL I LT T H72, FEE IO ppGpp A kBEE YiM ZEA L7 a U Y a U RZ A {ERL
L7iz& A, o ha—/LERD 1200 5D ppGpp & LTz, ZOMRIIBSEMEEZ R L, EFRREEZTDHZLIXT
XlphoTz, YibM ZRFFEMICHEBL S, ppGpp DEIREEMOFEL I LI L7z & 2 A, IROTRE DM
FIBERFER E NIz, ZDZ &0, KIBFID ppGpp ITMIIFEIEEZRT 2 L BREB SN,

Meshl LOF DIRGANT 21T o7& 2 A, TCARIE, <R h—A U VR, 7% T4 Rtk EoREmE
WCEEB R Bz, ZOZ &b, Meshl IXBMMIRIZ IS T DIEFEOMRHICEEREE 2R - TRV, ZORH
FOHIEN ppGpp A3EE- L TV 5 ATREME DNV RIR S vz,

BT Meshl A3 NADPH il U BgfblgsR & U CHERET 5 Z L NS &N, 2D Z & B E 25 & Meshl 1% in vivo
T ppGpp 43 fifiE MRS OV NADPH L U BRALIEME DOl 7 & R FF L TR Y | Meshl ZRIKORBIAN, &6 5 ORESE
EHEOREIZLED LD THLINIRET D LT TEhotz, SHROMZEIZLY ., BMEANTIZIEDS S ORE
FLLTHREL TWDDONCOWTITEHMRBRENLETH D,

Pl AR#fzeic kv, Eiiiaic T 5 pptpp EENFREE 20 . BB O pppp ¥ 7 FIURER &V D H
TR BB S e, Eo, BN TO ppGpp DFTER LT in vivo TO Meshl @ ppGpp 43 fiRHEDSAIE
Bl i, $BAEMD ppGpp KRR EFFOZ DR I Tz,

5« FMSCE IR, FISC 2000 2 & B30 300 5% 1 ET T 52, b LI 800 8% 1 HHEH LT 72& W,
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Guanosine 3’ ,5° -bispirophosphate (ppGpp) is one of the essential second messenger for bacteria to
accommodate its physiological condition to environment. If bacteria are faced to stress condition such
as amino acid starvation, RelA/SpoT homologs (RSHs) synthesize ppGpp from ATP and GTP (or GDP), and ppGpp
induce stress response by regulating various reaction such as transcription, translation, and metabolism.
Recently, one of the RSHs was found in eukaryote and named as Metazoan SpoT homologs 1 (Meshl). Meshl
works ppGpp hydrolase 7n vitro and important for growth under starved condition. Thus, it was suggested
that ppGpp was synthesized in metazoa and the concentration was regulated by Meshl. However, the function
of ppGpp and Meshl in metazoa has been still unknown because a ppGpp synthase which is homologous to
bacterial RSHs is not conserved in metazoan and no researchers succeeded to detect ppGpp from metazoan
cell.

Here, to elucidate the function of endogenous ppGpp in metazoan, we established the ppGpp quantification
method for metazoa and analyzed the roles of ppGpp and Meshl by using the method. We succeeded to detect
endogenous ppGpp from Drosophila melanogaster and human cells by using high performance liquid
chromatography attached with mass spectrometry (LC-MS/MS). Meshl mutant in Drosophila 3" instar larvae
accumulated about 7-fold higher ppGpp than wild type. Furthermore, ppGpp accumulation induced metabolic
changes and lethality in Drosophila. These results suggested that endogenous ppGpp is synthesized in
metazoan cell and the regulation of the concentration of ppGpp by Meshl is important for metazoan
physiology.

Our research enabled to quantify ppGpp and provided the first evidence of the existence and ppGpp
metabolic system in metazoan cells. This result should provide useful insights for future studies to
understand about ppGpp function in metazoan cells
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