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W E EN DR D 2MEED24-T LV F VAT 0 —VEGRICL P DD AEARERTO7 r—=
v T ERERIATICOWVW TR TS, ERDOESTI A4 7 7 U —HIZ /I S #72SMT1I K U'SMT2D
Ju—=2 T AT, HEFBREA~CEAL, TN ENOMELZ M, SMTLEA24- 27 1 — )L (%)
LT Bt H D A F VBB B & fil i LU T 24-methylenecholesterol # A% % D25t L, SMT2
I35 BB B B KO — B B 0 A F VIR RO & fill i L C clerosterol 3 & Utcodisterol & A= % 9
HZEERLTWD, £, SMT2O Z Rk e EET Vv ZJICESE B/ A R A AV BLOZD
I PFIZ & 5 Tyr78 & Tyr85723SMT2D St D i #& Be P& O Wi 7" v b MBI B 5 L T 5 Al geME & J8E
L. 25 %&Phe~&EHL CHEEETOIN VIVOTD T vy A ZiToTW5, ZOME, WTFhol
AHEMBEEEORTRRO NN, TRERIEHEOHKIFER TERoTIENG, WMTyr ik
ELTHEBER 2 M ALIZ b TWDARERIEISEESND LT\ 5,




2013. 82471

% 4 % [Ajuga®d 20-hydroxyecdysone’E A ARIZ 22 D02do B R A5 1 DO [RIE & BEREMENT | TlX. Ajuga
BIRIRDOESTT A 77 U —in b D20-HEA G KIS 3 HPAS0E s T DRI E & A G MR DWW T
WARTWD, Thbb, ERRESTIA 7 7Y —H T, BEEDOGENSDODOPASERR A EIRL, 7
0—=7 L CHIERFRNC TR I L., 38-hydroxy-5B-cholestan-6-one (5p-ketone) & #& & & L T4
A9 D AKBRAL S T2 IS O W TR TV D, Z ORI, CYP71D443D A 3 Kigfb S iz (b &)
5z, ZOIEE WA (22R)-hydroxy-5B-ketone T 5 = & Z & AR & DB L D IRE L TW 5D,
& BT, EAKFEEH(22R)-hydroxy-5p-ketone 23 Ajuga B R R TR L < 20-HE~ZH A S 5 Z & &R
LTW5, EofERLD . Ajuga kR TD20-HED EA R IX. (22R)-hydroxy-5p-ketone % #% Fi 4
L ATREME 2 FEH L TV D,

FHE [HREG T, FFEICBVWTHLNEREREEZRIGE L, K Xofme LTWnb,

Pl RFE, AjugaBRIBIZE EN DR 2 AT 1 —/L B L 20-HED A A FRIZ
o D BER B T OREBEMMNTICES T D F9E 2 1TV, #7272 campesterol @ £ pl A% 2 FLH L |
SMT27%3clerosterol z £k % Z & Z RERAIZ/R L, E 612, 513 L T20-HED A G T
M LB OREEEEMITICRII LD Th D,

ifi® - FRSCEFIE. 320005 & BEC3005E A 1T DT 20, & L <IEIELB00FEZ 1R L T< 723w,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

HE  mXESIE HTRIP—FURTI(T2R2) IZTA X =y MARSNET O T, AR ATRERHFONE TER L TTESIN,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



2013. 82471

(FRXiEL)
] XX i B (¥ xx) (3003BRREE)
(Summary)
WEES B = K Z T A
(E F)

Ajuga reptans var. atropurpurea (Lamiaceae) is an interesting plant in the light of sterol biosynthesis
since it contains unique A25-sterols (e.g., clerosterol) as well as 20-hydroxyecdysone (20-HE), an insect
molting hormone. The present study deals with identification of genes associated with the biosynthesis of
20-hydroxyecdysone and plant sterols and their reaction mechanisms.

The reaction mechanism of the A24-sterol reductase (DWF1) of the Ajuga plant, which was identified in
an EST data set of the Ajuga hairy roots, was investigated using heterologous expression systems of yeast
and Drosophila S2 cells in comparison with that of Oryza sativa DWF1. The Ajuga DWF1 was found to
catalyze the direct reduction of a A24(28)-sterol to give only campesterol in contrast to the well-known
mechanism involving the double-bond isomerization to A24(25) as found in Oryza DWF1. It is of note that
the Ajuga DWFL1 product from 24-methylenecholesterol was only campesterol.

The functions of two sterol methyltransferases (SMT1 and SMT2), which were also identified in the
EST data set, were investigated. The SMT2 was found to catalyze the formation of the unique A25-sterols,
clerosterol and codisterol, rather than isofucosterol. Furthermore, Y78F and Y85F mutated SMT2s were
prepared and their catalytic effects were explored to gain insight into an amino acid residue associated with
deprotonation from the methyl group.

Five candidate P450 genes with a high expression level deduced from the EST data set were screened for
a possible involvement in 20-hydroxyecdysone biosynthesis using yeast with
3B-hydroxy-5p-cholestan-6-one (5B-ketone) as a substrate. CYP71D443 was found to catalyze the
formation of (22R)-hydroxy-5B-ketone, thus establishing that the P450 gene encodes a C-22 hydroxylase
responsible for the 20-HE biosynthesis. The hydroxylated compound was proved to be converted to 20-HE
efficiently. These results suggested the presence of a new biosynthetic pathway of 20-HE involving a C-22
hydroxylated intermediate at early steps in the Ajuga plant. CYP71D443 is the first functionally

characterized gene associated with 20-hydroxyecdysone biosynthesis in plants.
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