F=5)

ES il il
FREHE
& D @ @ @
SRUTE 124 9H
Year Month Day
oA (&) X E R

(Doctoral thesis abstract)

W AT NSRRI ERERR R (R
) SRk 29 AEEEAZA(Your Entrance Fiscal Year)
modEtE |
K4 el B @)
(Your Name(Family, First) and Seal)
THEREHE BFEEHE
K4 K4 I
Chief HH ] Education il F EJE %E
Advisor’s Advisor’s
Name Name
<A A IiEEkEETE Fistulifera solaris ONFERENZ B 5 AV T2 7 I EAER OfiFHT
PV Analysis of organelle interactions involving lipid metabolism in the oleaginous diatom
Title . . .
Flistulifera solaris

SRS (FSCEEE (2000 FHEED) 723333 S (500words) )

PR - FILEHLHTH IV, (HL, FICOSEIFSERE T2 &,

Write a summary in Japanese (2000 characters) or in English (500words).
If the abstract is written in Japanese, needed to translate into English.

FA IEBFEESEE Fistulifera solaris |TE\ N U 737 U Eu—L (TAG)EERE T &0, Y%
FRE DA L7z TAG ZFIH Lo AREVEEDFEB IR S Q0D THETIS, Yigkka vz
AIRER LUV AREAEE T B AL AU TER Y, 22 MRS SIVTWD0, BEFEHEEAD 2030
FEFECOREE UTEIT D AV =y MREMIRE & T % &, BURTIT 2 (5DEFEa R R WEET
B%, ZOMBDHRIIZANT T F solaris D TAG FEFEEMIHAKRO G T . ZHIVE TS LT,

N AZ )T M2, U R—2EM T CE 7208 TAG /fiiersds OB EGRE & b om0
B 2 FRSINTND, &2 CAMIAER., ITFRRk~ 72 AR C 3\ RO RGN B 5375 Z £ A 60y
(2o CE T ANV RTWHENER) (&R LIl A24T5 2 & C, K solaris \Z3517 5 TAG {2
fi#iT 5 L2 BME L,

55 1 B IR, B CHdE U T 5 TAG REHIAIS Z#adE L To, ZORESL, B o CEZ e TAG
IR E LTS SN TCWD U R T 7 o— (FA VAT « - AR EVERD A, B CRT STl b
7, TAG ZEFEMR R 7oA D& —7y MW B5 2 L& RN LT-, F£7-. F solaris HMloOE:
FE L U CEVy TAG AFEM 23— E LT, ZIRIAEDOBFRIC L 0 A U7 35RA &/ Rk
(Endoplasmic reticulum: ER) DGR DJRHE 57— DRI TE S DO TH 5 AIREMENYE 2 H v,
PLEXD . 3o AREVERERFD TAG APENER EZIa S, F solaris DA A VAT « - haRFHAL/ERRB L O
TERHA - ER RIFHALEROTOSRO DD Z L 2R L, AWFBEO HI L BEREA LN LT,

FB2ETINIUZ K S THEANRT 4 B 0fRT HA— N7 7 O—O—FETH D VR T 7 U—W, F solaris
TR VGDNE I DI LT, A— N7 7 V—ORHERZ FAWZIERER LD . — N7 7 U— 3R
FIIMCSE D TAG DR 5 2 LAVNR S, A— 87 7 —& TAG 5ff L OBSEX, R 7227
U7 N—ENTOFRER L D 50072 TAG HffROA— N7 7 P —BREhE s 7-OFEN_ 26 S EfHT Hiv
7oo Fio, HES VY BEE A AW E A VART ¢ OBIESRER D, SRAERFEINCEE S TAG
IRRAZITHNEN A A NWIRT « BT DEEDMENNT D Z L BN L, TAG DR CiRid & AA VAT




o DYFREHEAER G595 = L AR LIz, ULEX Y, AT R FRIEESEHO—FETHL VR T 7 O—13 K
solaris \TAFHET 2 Z L EHBNC LT, AWFITUC LY, F solaris % & OT-HE CHIO T Y R T 7 U—% ke
BTz, 7o, A— b7 7 V—HEFIOTIMC LY . TAG SFEHIIBO TR LA 5D A /LRT ¢ AR
FEEHRL, URT 7 O—OBREN A RV EREC T TAG AEEMA HI S RE Ch D 2 L AR L
77

3 FTIL TAG AkA S BERAR L ER IEH L, F solaris \ZFFRAR3ERAB SOV ER _EOREHE
BROBE AT, BRSNS 5\ NI =Yl Tl U7 RS 0D 108 DS ) INMEHET-1T
NZ A7) T h—2ERE O, F solaris D77 ) WNERE R UT-, ZOREE, DIBET 2 R AR,
U BT, BB URANTIRE, A7 T L AR OGR4 BERIZBA L C, K solaris DNFEE)T SR
TS — TG T HRREEZ R Uiz, 205 b, FRIMEEHT X/ BRERERE L U > ARSI LT,
T SRR R E S AR O3 ER IS5 2 & % in silico T TR LTz, JoHE SZ—U DV kL
TR D% < 13, TAG AROFEE L U CRIF & 5D NADPH % 5:R4 5 KA filliid2 b D77, Fi=,
F solaris FOSHEEET 2 ) BEEREED 7 h— gL 27 A Y AT —8 RR)DFHEE ., GFP % AT
BTz, TOFER, OB L 135720 F solaris Tlx, KR NEEMNIRE LN & 2MER L, KRi&
f5f%. F solaris Tix TAG AREHIIEEDKIECH BT 5 Z Enb, TAG Ak ES- L Q)5 afRetE 47K
L7z, LLEX Y| TAG GHRFOINE 2 AR DRERRED T 2 — U D3E A L ER W T T 5 2 & T,
F solaris | IfthDOEESE L Hofe U T TAG AEPEMEA 8IS UT- RTREME A 7R Lo, ARFZEIC LD, kDA v
7 AfHTIIRAE CE 72 ol F solaris DA A NVEa el Z 357 D IS OB A D AT e Z L3 TE
77

A BETIR, ABZRIZ L0 BT-IZH BN e o7 F solaris (28T 5 TAG FGssEL £ L oi-,

AWFETIE, AVH 3T BFHESERIZE B L7z TAG (S OfT & ERRE TR T3 LT, T ORER.
ZAVE TITEERE CR AL SV T o 70 TAG 7t 58 L UTo, $72 F solaris |2 TAG A
BEhET D IR DRI N2 — B REE LTe, A1RIE. AL CE DAV RIS A1T 5 2
& T, M APREVERERFD TAG AREMR FIZD7003 5 EWiFF S D,

R FCEFOEE (300 words)
If the abstract is written in Japanese, needed to translate into English.(300 words)

An oleaginous diatom Fistulifera solarisis a promising candidate for biofuel production because of
its high triacylglycerol (TAG) content. Although the outdoor mass cultivation technique for this strain is
available, the biofuel production cost should be twice lower at least in terms of the aim in 2030 which
was proposed by Ministry of Economy, Trade and Industry. In order to enhance TAG productivity, TAG
metabolism in F. solaris has been analyzed by genomics, transcriptomics, and lipidomics. However, the
critical factors controlling #. solaris TAG degradation or synthesis have not been fully identified. In this
study, we analyzed TAG metabolism in . solaris with new perspectives, organelle interactions. The
effect of lipid droplet - vacuole interaction on TAG degradation was evaluated by inhibitor assay, confocal
microscopy, and gene transcription level. The results of these experiments revealed that the lipid droplet
- vacuole interaction called lipophagy was one of the lipid droplet degradation mechanism in . solaris.
This is the first study for observation of lipophagy among diatoms. The inhibition of lipophagy achieved
1.4 times higher TAG contents in TAG degradation condition, and this result shows metabolic
engineering of lipophagy would enhance TAG productivity for biofuel production. Furthermore, the
effect of chloroplast - ER interaction on TAG synthesis in F. solaris was analyzed by comparison of
genome and transcriptome data of diatoms and dinotoms. As a result, four pathways were predicted to
show specific localization patterns of F. solaris. Especially, ketol-acid reductoisomerase (KR) on
branched chain amino acids (BCAA) synthesis pathway was predicted to localize on ER whereas KR in
other diatoms localized on chloroplast. GFP localization analysis also supported this specific localization.
Because KR requires NADPH, which is one of the substances for TAG synthesis, the localization pattern
changes might contribute to oleaginous phenotype of F. solaris. In conclusion, the analysis of organelle
interactions indicated that lipid droplet - vacuole interaction affects TAG degradation, and chloroplast -
ER interaction affects TAG synthesis, respectively. This is a new insight for the TAG metabolism of .
solaris, and it would be a target for metabolic engineering to enhance TAG productivity for biofuel
production.




