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FEW)CWEA T2 E ONEREREDIZ & > TR b EERRERO DO THHERORULREEITHA S
PIZENOOHLHN, B TIBEOENE N &0, ALRENEMETH S Z LR ENER T, £
OFEBEREI IR 7 NS <IN TV D, AT, ERERAEMICE T 2 ERZFELROEL
AH) 70 RS 2 R 3 2 72D JRAARY C BLAI 22 MRS & & 5D HUMIRWALHEE . Cyanidioschyzon merolae
LCLFv YY) 28T 0RELTHIEETITo T2, EREUILBREOHIER D L<EESN TV D &
EZONDKRIBEOHNZE 5 & FERERFBREDOE P —L LTGIND ¥ LRI ER T & v~
NRUEEEIET S LT, B E CHAT VT A AL A HERERFZTCTHDH TN E I~
FAL T 2 SOt & il 92 7 v % X U AaESR (GS) ZHIfH L TWD Z ERHLINTND, AFE T
Y ATZBWTGIND # VRN TNV E I UFER R AL v EE WM E AT % CmACR IZTER
L. EREULICBT DI OWTRIT L7z, 72, ¥ IIFEMEL E L CoRIRE S BT
HIZHEL LT, BEEHRERIEM CH S L, WEIRBERIZS W TR~ — I —85 775 2 FiA
LORE SN TW WD, B—RICxH T 2 IEIBHERIIIR SN ZBE LIMT O Z N TERho
77e T T, AR MED D LT, VOB ) A ESET DHT- I B0 LIt o 72,

Wk MER#Z 2 W= L DT ) B~DAE DNA OE AT TE =N, v v
DOIWEIHERITIEMETH D . OB~ — D —BIEFOENRBELNTND Z L EnblET &
BbEotz, I TARMZETIE, 9. fEOBE—RRICK U TR0 R UBE I 217 2 5 IR E s
WaFEBR R DR EAT 272, U T VIVARGRICEB W THUIAZRBIG 1 TdH D URAS.3 INEEICEG T8I~ —
H—& LT v OERBRERICHV BTV, IEEEHARECIX, URAS.3 % /R LT/ 15 TRk
& L. URAS3 IR~ —H— L L CBPEIRIIARDO®ERK Z1T 5, £7-. URAS3 1L 5-FOA %, Hiffuatt
BT S-FUNCEHAT D720, URASZI IR T T 47 « 2 AT 4 7O G ANRINEITH Z LN TE B,
AIFETIE, ZORIZHEB L URAS.3 OFEFAIFARPEL CTEX 5 LE 2 7=, URAS5.3 @ Terminator F51IZ
Y4925 462 bp 2 U v°— RS & LT URAS.3 BAG+OMANELE U 7z 8 AL®RIN~ — 77— URAS.3-T
EAEEL, U E— MECHIE L TR X073 < 375 2 & T, 5-FOA 1F(E FIZHBWT URAS.3 &
G REMREZEETEX D X912 LT, ERRIC, —H URAS3-T 2 EIR~— D — & L CEA LT JBEis
K235, 5-FOA BRIC K Y URAS.3 ~——% RRUI-MERETHZ LI Lz, S HICZEOK
PIETRE UCHIE URAS.3-T #iR~— 71— & L COREEHAZ L L, HE 5-FOA HERIZ LV
URAS.3 ~—H—% /KRR LT EZRIKT D Z LICkB L, BLEICK Y v AT W CTREEE T D&%
T EADREEIT) ZEEAREE Lz,

Z OFEAMT A T CmACR KBTS L ONEREIRE B/ & D CmACR B RARZFEZ L, FE /2R F
{bEEFECTH D GS (MIERTE) & 72 I VBAREESE (GOGAT, ZERKARTE) OZFEE)ICER LT
AT A T, EBFE RS . BFAERKTIT GS & GOGAT 7N EERLA AN 25 /U IR RITET 5 23,
CmACR KL TIL GS & GOGAT 23V EAVHIILE , BERRNICIAD - CTRITET D Z &R B E e
ST, BARKIZEBIT D CmACR DO JF1E S GS =2 GOGAT & [AARICHIINE & kAR DOER IFTH D Z &
75, CmACR (% GS B LN GOGAT #iifHZRTESE DI ZXRNH L RSN, 6T,
CmACR K TIL, IBEEDEIHIINL TWAHICH D BT, GOGAT % /7 EENEAD LT\ b
Z EMAH &40, CmACR 7% GOGAT # U /X7 D2 EMOMERFZE 575 2 L 3R &7z, CmACR
AR HE CTIE GSTHMEN ER L TEY ., GSOIFEMH I FETHEELZLND, BT, AENOD
EEBRRIZE T DR IREFER D 51X, CmACR X GS B XN GOGAT Efia+ 2 Z LR Eni-, i
STENC KD JRTEMAT OFER . CmACR DSHIIE & FERHARO W HFITFET H Z L bREnizZ &h
5. CmACR [THIIVERFETH D GS L ERAASIE TH D GOGAT Ol EFHAMEHA L., TnEhaiM
JE & ERHMA DTSR ICRTESE 5 2 & ¢, ERIAUICHE W CIETFICEE 2 %&E %24 5 GS/GOGAT
YA 7NV EREICHETT 2 EHNEFHFOZ LRS-,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ORI 500, b L<IFEIC 800 5E 4 LRI L T 72& 0y,
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Cyanidioschyzon merolae is a primitive red alga living in sulfuric hot springs, whose complete genome
sequences of the nucleus, chloroplast and mitochondrion were determined. While the nuclear genome can
be modified by homologous recombination with exogenously introduced DNA, it has been difficult to
modify multiple genes because of the limited number of selection markers. In this study, a method to
recycle the selectable marker URAS5.3 for nuclear transformation was developed. The 3’-franking sequence
of the URAS5.3 open reading frame was duplicated and located in the 5’-upstream of the URAS5.3 gene, which
made direct repeat sequences on both ends of the URAS5.3 gene. This marker construct significantly
increased the frequency of spontaneous deletion of the URAS5.3 gene by homologous recombination, which
can be selected by 5-fluoroorotate. Various mutants were constructed so far using this marker gene
URAS5.3T.

Plant and algae frequently encounter various environmental changes such as nutrient shortage. While
nitrogen is one of the most important nutrients for their growth and its assimilation pathways have been
extensively investigated in plants and algae, fundamental regulatory mechanisms of the nitrogen
assimilation still remain elusive. To reveal these mechanisms, I focused on the CmACR gene found in the
nuclear genome of C. merolae encoding a homolog of the Escherichia coli GInD protein for the glutamine
sensor. Mutants for CmACR including the knockout mutant were constructed using above mentioned newly
constructed marker gene and analyzed. As the results, the CmACR protein was found to localize both in the
cytosol and the plastid, activates the glutamine synthetase (GS) activity in the cytosol, and stabilizes the
glutamate synthase (GOGAT) in the plastid. Immunolocalization analysis revealed that the cytosolic GS
and the plastid GOGAT were found around the boundary between the cytosol and the plastid, both of which
were dispersed in each respective compartment in the CmACR knockout mutant. Thus, CmACR is likely to
function as a scaffold to localize GS and GOGAT in the proximity, and works as an integrator of nitrogen

assimilation in C. merolae.
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