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KEDE) QAT RTICEBLE 2 21F P REOEAFAVPBEOHEYD N LB S
haZeH, BEERALOMMIEhE. ZOBRRZIEDILELBEINDZ b, HEPITYE
BEANCHEETAHEBC LA I ERTFRENTWS, EFAEROYRA X T AT LD, &
AR ESRICBY 5 EET (HARMLESS TO OZONE LAYER, HOL) M EEEENTW5,
=D HOLBET (RBRFE T AtHOLL & TR5) OEBEHRFICRELEEERALNITS
ZEiXY, EHSLOT /) u AR URBOBRICOWTORRBELND LFAERE
i, AR TIE, vud X FXFICBT 5 AtHOLI BEFB L UF o EEE T (AtHOL2,
AtHOLY) Z 2 /T BUV_ATHERTAIZEILY, 2TOT7A V74 —4ABET/»n R
HUBRBERERERFOZL, AtHLI BBEFOREBRKICLI-THFEIhDZE, T/
B A XU AtHOLI BT ORBRICEF T A2 L, AtHOLI BEFIIFREESECED
HEREENSH B Z L, FHELMNT L, Ein, HB{A 3T HL ¥ o B oL
REETCREL, HOHLHHESNIEMA FAVRBIRIGED THDEZ L E2TmB T 5HEA
25T,

[z iz]

E A Fy (CHX) 13, REERAY v OMBIEE T2 0 bl TCHLIN, %
D5 HLELAF A (CHLL) OFY VBRBIZRBITAFERI 7 /D1 /4ITbET 5.
FEHICK 4008 FrDEIEAFABREF~HBENLTVDY, ZTORESTHERH
KTCHIZLBEMBONATHWS., BEOHRIZLY, 9 0F P bt AF AN, B
B0 7 Z X FHES L LB IS L BEHEN, EYPBEROREFRTHD Z & HH
Bz E7m (Yokouchi et al., Nature 403: 295-298 (2000) ; Yokouchi et al., Nature
416: 163-165 (2002)). HEHMN LD EELAF A (CHBr) HHbLED, RENCETERED
IZBWTE/ a2 ¥ BRI TWAREY (Saini et al., Plant Cell Environ.
18: 1027-1033 (1995)), B/ /"2 A Z VIKHITEDICHEN2EBRAKLEZ NS, L
DL, HORED LI BRBREEFIEE L TE/ 2R Z o2 HEET 500, 2¥E ./~
OAZEBRBET2OMIFHATHY, FHREHRLRWV. 02 F U RBBORER
BEHEERALNICT S Z L1, SBUCEET AHRBECBWT, REDE/ "a A ¥ )
XEBETAIRDIIKBRERTHS. AR, HEHLLOF/ N A Y o HBORE
REEEZRALMZT RO OEMERELITRI L L b, STEDHER, £, A8
FERATICE D, B/ 0 A X U RBosBRENERICETIMEE2E2ZLEEMHEL
TWS, BONFMRE2EHICHRESY, WEFEBRAIATWHWAREVWE A A Z LED
HAE, OWTRAY VEBROBEIIERTAIZLZREKENELTWNS,



[HOL % > 730 B OB EHIARAT]

A RF )OO AtHOI1, AtHOLZ, AtHOL3 @ 3E{ixFO4f cDNA 2B L. 73 /8
BERNOTF4 A bR 1-A IZFRT. BST F—F _R—RAOMTIC LY, {hoiEpiEizisiy
HHLEEETEREL, T 607 I/ BEINCE SV FRESZ R 1-BIzRm Lk,
HOL BET X TEEY O HEEW E CTIRHFETEL, AtHOLL, AtHOL2 3fho T 7 5 T RHE
WD HOL BEFERULZFAFZ—ICEENDZ EBGhot. ThbDIZ &b,
ATHOLS FXMS B D 27 A VY 7 4 — A L RBR DI H/EZRi-T AR TRR SIE, <
A7aT7 L F—F_—2A0FFIZ LY, SBEFHPERICEBEFEERTEY, 3 TH
AtHOLI 0 mRNA EFBBKENWZ EPBALMICR -7 (B1-C). XKBEZAWVWTRELE
BhEZ T EERWERITICLY, 3BOBBFVES-TT 7 INVAFE = AkTEEE
NaRAF EREREEEFOILER L (K2-A,8,0). 3EORMEF 7B, B
b4 A T A EEIRN S & 234570, AtHOLL 2345 F Ao 7 VB A A st
DIEERBWILERLE.

[HoL &= TR 2 RV - A B RO AT

AtHOL B FOEFERICBIIAREEZHALNMCT DI, EBETFIBEE IR CB/ET
Mz o XF XS EERI LT, B Ofriz X0, AtHOL1 NF 37 B A F ikt
LTEWEN.EEZRFOZEZRLTWARE, 77757 RN T, ZKRBEHOVE
DTCHBA Y F—=ATNay ) b— b BEHEEANVARIVGREL, FALT7T VB4
BERTAHIZERAONTWS., BFERB oA XFXFIESNEEZEL, HLdhsd
ARGEBIT LI, D, FAVTVBAFT VDA FNCED TCHAF T T VERAF N
BRHENRE. —F, BEFHEEIV oA X T AT E2REHONBIZLDMITLEEZ S,
AtHOLI TR v A X F X FORITEBWT, FI3V T UrBAFAOKEAIE ST,
TOZEEY, EERBIZEVAER UFFLT A A5 AtEOLL KFRNC A Fqk
SN, FAVTUBAFABRERTAZ L%, invivolZBWTIERTAZ R TER (H
3). R LT ALVTVBAFAR, W OrOHEDHRRECET2MHTIZLbRT
Z LM CEF (data not shown). ZH HODOFHERIL, AtHOLl BFEEEREICBWTEREY
B EERELTNS,

[HOL BIE T ORBICHEL 5 2 ARERTFORE]

AT LA F—H_R—REEFTHZLICLY, YafXFRXFO3EO HLEBET
ORBICEELZ>EZIRERTFERE L (M4, £1)., XFIELWEORICLL-T
AtHOLT 3 X OF AtHOLZ DBETRIADPFEINDI Z ¢, ¥ D 28 EFORBANF—
BHEREERETHERACEDEZFRTILZELOMILE. RAAVRNEBEFZHESLA
AEBERTFRIBEZ VA T X ERWVIEFIC L 0, EBIC AL BEFOTae—&
— NI LV EEET A RSN L (B5). EMRoMTick v, AtHOLL 7355
BELRBIZBDLATREEZTRLTWEY, XEFENREESEORECBELE VW MA
bD. IDRZBICLY, INLOBEEZHELMITL L LB, HEhiaARE
Hel, HOLBETFORBIIEELZEZ SBRERTFOBELXRADZITETHS.
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EMEIZEY, af XF AT 0 AtHOLI BTFR I Aas ) b— NORRED THZF I
DT UBA T ERBL, HEEEERROFAILVT VBAFAOARICEDAZ LERL
7. AtHOLL i3> 7 7 ZFEBHESH O HOL & 7 2 ) BEFICE S S FREM LTI S A4
—RERTHZ 06, Frad ) b— MUBHITBWTHEET S Z & 2% AtHOLT A4 TRZ2)



RBEITCHB ENFRENE,. UL, HOL BEFIE, TSED»LBESHEMET, 7
TS FRUNOTEINT HIESFELTWS, o2 kb, HEDCEEOICEETS HL
BETFOEBZHBENT, Sy v— M cH B LELXBND. HOL BEFO
AFPERAERe, FTOEREBHEEFALACTEILICLY, EMhbDE ) xma A F Yy
HHOBBICETMmAEE2B5Z L AME WA, AFFERRO X, BRSNS Plant
Biotechnology iZB# S iz, :
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Yukari Nagatoshi and Tatsuo Nakamura, Characterization of three halide
methyltransferases in Arabidopsis thaliana., Plant Biotechnology (2007) in press.
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1. AtHOL /5T O

A: AtHOLI, AtHOL2 36K TRAtHOL3 7 XV EEECFIDT Z A4 A b. & AtHOL 7 X/ BRECANIC
DWT ClustalW 2 AWTHETET o7, U7 I/ BEEZBAOER TR L. AtHOLL
& AtHOL2 X 82. 9%, AtHOL1 & AtHOL3 i 54. 2%FAEIMEZER L7z, Bt AtHOLL BRI Z > <7 &
DFHEM. AtHOLL AARIMED BT X/ B&ELS| % BLAST HREIC L V&K L, ClustalW Z AW
TEFNZT -, £H8{zF D GenBank accession number % PLTFIZ/R L7=. Arabidopsis
thaliana (AtHOL1, AtHOL2, and AtHOL3; GenBank accession numbers NM_129953, NM_129954,
and NM_180072, respectively), Brassica oleracea (TMT1 and TMT2; GenBank accession
numbers AAK69760 and AAK69761, respectively), Brassica rapa (BrHOL1; GenBank accession
number ABL86248), Batis maritima (MCT; GenBank accession number AAD26120), Oryza sativa
(0sHOL1 and OsHOL2; GenBank accession numbers NP_001051867 and NP_001056843,
respectively), Ostreococcus tauri (0tHOL1; GenBank accession number CAL52768),
Cyanidioschyzon merolae (CmHOL1; GenBank accession number AP006501). C: AtHOL #E{m=F
DFVEN ) =P (vA 70T LA T —F_—XfgH7). GENEVESTIGATOR % FV>CHE
WraeiTot.
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2. ACHOL B& % v 80 B ORI

A: AtHOL1, AtHOL2 38 L TFAtHOL3 @ GST @& & 2737 B D SDS-PAGE . KEFEIC LY
BRL L% GSTRG ¥ X7 O SN D 5 FBITENE453.5, 53.3 3 X U153, 3kDa
T3H5D. B GC-ECD & VN4 AtHOL B & 2 B D 3 v{bhA A 255 A F N E
IR RTEM. & AtHOL e # o X7 Bt EE T D S—adenosyl-L-methionie (SAM) 5 &
U KI 280 L ISR BERRE D (CHI) 3 v b A F % GC-ECD ZRAWVWTER L.
AtHOL1, AtHOLZ2, 33X U' AtHOL3 DIEMEMEIZZEN-Eh 206 + 24, 5.8 * 0.8, and 90 =
21 nmol min™ mg? protein. AtHOL1 OEMEREBBEWT EHbdr- 7. C: MALDI-TOF-MS
2RV AHOL & 2237 B O SAM KT A F A BIEB IS EOMENT. & AtHOL @ig & o
PEWEETHD SAM BX KL 2HMUARSHEN,D SAM OHEHBICEDVEKREND
S-adenosyl-homocysteine (SAH) 2 MALDI-TOF-MS & FVNCTHH L.
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K3. YaAfXFTATOEELBIZXBFATTUEBATFL (CHSCN) &k
AEEMEZHE LIENT e A XX FHZBNTER IS CH,SCN DB, GC-MS % A
TAEENE LA X T AT ORMAES XY CHSCN IZHEET B 7 F (/2 =73) i
H U7c. B: 4 AtHOL BEEERR % FAV 7= CH,SCN SRR ODOHET. £ AtHOL BREEMRIS X R WT 28 E
MEEEHEL, AREEh B CH,SCN % 6C-ECD # W TER L.
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4. ~A7a7 LA F—F~_—2 % Az AtHOLL B FFE BT

A: The Arabidopsis Information Resource (TAIR) @ Expression Analysis'Across All the
Experiments IZ& 2 AtHOLl = FFREMIT. AtHOLl BEETFORBANBTEINIEMB X
U AtHOLL SB{RF & BT D @IR T 2 HFE L7z, B: TAIR 0 Spot History IZ & 5 AtHOL1
B FREAMRT. BEFERARRDBEIN KU ABTHEZ L1015
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B 5. AtHOL1 promoter—luc M ASEIRIA S 1 A X F X% FIV 7= AtHOL Bin 7B O

AtHOL1 promoter > FHEIZA & L OIENREIBT (lue) B MfE S Wy F—FEALE T
4 XF X F (AtHOL1lpro~luc No. 1, No.2, No.4, No. ) ZHT, Vi 7 25— DRNEEIE

e UTAMHOLl BB FREDOE=4#Y 7 %1To7=. AtHOLl BzF3ERIT, BHEMFckD
HEIN, BWEHTIYIfIEh3Z L 2BELRIZ L.
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Gne Ratio Treatment
AtHOL1 0.05 | Abscisic acid; 10uM ABA for 1h and 3h
AtHOL1 2.751 { White light
AtHOLZ2 0.03 | MS + sucrose liquid culture, no shaking
AtHOL2 0.21 | Cycloheximide (protein synthesis inhibitor); 10uM CHX for 3h
AtHOL2 0.24 | Nutrient: K (=)
AtHOL2 0.31 | Tumour tissue induced at the base of an inflorescence stalk with Agrobacterium tumefaciens
AtHOL2 0.45 | Infiltrated into fully expanded leaves with 107 cfu/ml Pseudomonas syringae pv. tomato DC3000 for 12h and 24h
AtHOL2 0.46 | Infiltrated with 10e8 cfu/mt Pseudomonas syringae pv. tomate DC3000 ‘
AtHOL2 1.66 | Nutrient: Nitrate_low
AtHOL2 1.75 | Nutrient: P (-)
AtHOL2 1.79 | UV-A
AtHOL2 1.98 | UV-AB
AtHOL2 2.05 | Red light

Arabidopsis thaliana ecotype Columbia glabra were grown for 4 days in the dark at 237C in multiwell plates containing half-strenght

AtHOL2 2.05 | murashige skoog medium without added sucrose. Sample was subsequently kept for 6h under anoxia.
AtHOL2 2.53 | Blue light
AtHOL2 2.56 | White light
AtHOL2 2.92 | Far red light
AtHOL3 0.53 | Cells were transferred into medium that included 1 uM brassinclide and 10 mM H3BO3 for 6d, 8d and 10d
AtHOL3 1.82 | Arabidopsis plants were grown in vitro and were exposed to 1 mM 2,4-D(2 4-dichlorophenoxyacetic acid) for 1 h,

F1. vA0T LA F—F_—X 5 AV AtHOLL, AtHOL2 B X UNAtHOL3 BEFRBIIESY 52 3T ORE.
GENEVESTIGATOR database (https://www.genevestigator. ethz. ch/) @ Response Viewer Z H\W\Wini#f4 LIz BIFA

£ AtHOL BETFREBR L~V O, Bix RIEE OYAIRICZ X Y AtHOLL, AtHOL? 38 X UF AtHOLS G FORENFH I TWA =
LD, m






