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Abstract—An enzyme was detected in petal extracts of Melandrium album which catalyzed the transfer of the
xylose moiety of UDP-xylose to the 7-hydroxyl group of 1sovitexin Genetical analysis revealed that the presence
of'the dominant alleie g™ was necessary for enzymic activity This activity was independent of the residual genetic
background Xylosyltransferase activity 1s also present in extracts of g©g* plants, in which the product of the
enzyme 1s not detectable Maximal activity was found between pH 70 and 75, MnCl, mmhibited this transfer
The enzyme had an ‘apparent K, value of 1 0 mM for UDP-xylose and of 0 04 mM for 1sovitexin

INTRODUCTION

IN THE petals of Melandrium, the glycosylation of 1sovitexin (6-C-glucosylapigenin) 1s gov-
erned by the genes g%, g€, gl®, gl® and Fg'~>. Gene ¢© transfers glucose and gene g* xylose
to the 7-hydroxyl group of 1sovitexin.!** Gene g 1s dominant over g*;i.e. in the presence
of both g% and g* only the 7-O-glucoside of isovitexin 15 detectable.> Gene gl* controls
the transfer of arabinose, gene gi* the transfer of rhamnose and gene Fg the transfer of
glucose to the 6-C-glucose of isovitexin.?-* Both the 7-hydroxyl and 6-C-glucosyl can carry
sugar substitutions at the same time. When isovitexin is not glycosylated there is a pro-
nounced effect on morphology; the flowers are small with slender petals which curl up
easily Genetical linkage of the various recessive alleles of the glycosylation genes with
hypothetical genes determining this morphological trait has been ruled out.?

Both the genes g© and g* and the genes gi* and gI® behave as alleles.®” Gene g© controls
an UDP-glucose " 1sovitexin 7-O-glucosyltransferase®, gene Fg an UDP-glucose: 1sovitexin
6-C-glucosyltransferase.®> In this paper the properties of the enzyme controlled by gene
g* will be described.

RESULTS AND DISCUSSION
Enzynuc synthesis of isovitexin 7-O-xyloside

When a petal homogenate of M. album possessing the dominant allele g* was incubated
with C!*-labelled UDP-xylose and 1sovitexin a radioactive compound was formed. This
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Substrate specifi

The enzyme 1s also capable of x;losylatmg 6-C-arabmosyl-. 6-C-rhamnosyl- and 6-C-
glucosylglucosylapigemmn to therr 7-O-xylosides. atthougth ata fower veloerty (Table 2y The
formation of these 6-C- glucosylg,lw,osldu mn Melandrunn 1s controlled by the genes gi™
df® wnd Fg respectively Aprgermn 7-O-xyioside-6-C-ghacosyigtyeostdes are formmed
when both ¢~ and a 6-C-glucosylglycosvlation gene arc present.

The xylosyltransferase failed to transfer the glucose moiety of UDP-glucose to the 7-
hydroxy! group of sovitexun Thus transfer can be demonstrated, however. in petal extracts
of AF athim planits possessimg the dommant gene ¢“

Genetie control of xvlosvitransferase acticity
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TABLE 2 SUBSTRATE SPECIFICITY OF UDP-XYLOSE ISOVITEXIN 7-O-XYLOSYLTRANSFERASE

Sugar--donor Acceptor cpm * Carrier

UDP-xylose Isovitexin 192 7-0O-xylosylisovitexin

UDP-xylose None none 7-O-xylosylisovitexin

UDP-glucose Isovitexin none 7-0-glucosylisovitexin

UDP-xylose 6-C-glucosylglucosyl 7-0-xylosyl-6-C-glucosyl-glucosyl
apigenin 158 apigenin

UDP-xylose 6-C-rhamnosylglucosyl 7-0-xylosyl-6-C-rhamnosylglucosyl
apigenin 50 apigenin

UDP-xylose 6-C-arabinosylglucosyl 7-0O-xylosyl-6-C-arabinosylglucosyl
apigenin 132 apigenimn

* cpm Incorporated into 7-O-xyloside of acceptor

The reaction vessel contained in a total volume of 29 ¢4 500 nmol potassium-sodium phosphate buffer pH
735, 100 nmol B-mercaptoethanol, 2 ul 1% solution in ethylene glycol monomethyl ether of the flavone to be
tested, 20 nmol of respectively UDP-[U-'#C]-xylose (sp. act 6 Ci/mol), or UDP-[U-'*C]-glucose (sp act 6
Ci/mol), and 125 pg protein The enzyme was tested as described 1n Experimental The reaction mixture, together
with the carnier 7-O-xyloside product, was chromatographed on paper (2D) in 1% aq HCl and BAW The
carrier was located under UV, cut out, and the radioactivity in the carrier spot determined

TaBLE 3 GENETIC CONTROL OF UDP-XYLOSE ISOVITEXIN 7-0-XYLOSYLTRANSFERASE

Flavone present in

Genotype petals cpm*
4%g* fafg glgl Isovitexin 7-O-xyloside 192
g
g% Fg glgl 6-C-glucosylglucosyl-
7-O-xylosylapigemn 195
9%q fafy gl*al 6-C-arabinosylglucosyl-
7-O-xylosylapigenin 180
g%q fafg gl*gl 6-C-rhamnosylglucosyl-
7-O-xylosylapigenin 163
9%9° fatg glgl Isovitexin 7-O-glucoside 187
9% fofy glg! Isovitexin 7-O-glucoside none
g% Fyg. glgl 6-C-glucosylglucosyl-
7-0O-glucosylapigenin none
9% fafy gl*g! 6-C-arabmosylglucosyl-
7-0-glucosylapigenin none
9% fafy gi*ql 6-C-rhamnosylglucosyi-
7-0-glucosylapigenin none
99 fafg glyl Isovitexin none
g% Fafy glgi® 6-C-glucosylglucosyl-

7-0-glucosylapigenin and
6-C-rhamnosylglucosyl-
7-0-glucosylapigenin none

* ¢pm Incorporated into 7-O-xylosylisovitexin
One g petals of plants with a given genotype was homogemized 1n 5 ml 20 mM S-mercaptoethanol, 5%, PVP,
50 mM sodium-potassium phosphate buffer pH 7 5 and centrifuged for 10 mun at 38000 g 25 pl of this superna-
tant was added to 2 ul 1% 1sovitexin 1n ethylene glycol monomethyl ether and 2 ul 10 mM UDP-[U-!*C]-xylose
(sp act 6 Ci/mol) The protein content varied between 6-7 mg/ml

EXPERIMENTAL

Plant material M album was grown 1n the open 1n the experimental garden of the Genetical Institute, Uni-
versity of Utrecht Seed collected on various original habitats all over Europe was obtained via Dr E A. Men-
nega, Institute of Systematic Botany, Unrversity of Utrecht Crosses were performed according to Nigtevecht ®
For collection and storage of petals, see Brederode and Nigtevecht *
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Chemicals UDP-[U-'*C]J-glucose (S A. 233 Ci'mol), was supplied by the Radiochenucal Centre. Amersham,
LDP-[U-"*C]-xylose (198 Cumol) by New England Nuclear UDP-glucose and UDP-xylose were purchased
trom Sigma The spectfic activities of the nuckeotide sugars were adjusted by addition of carrier to &6 Cvmol For
determination of specific actovity. checkmg of radiochemicat and chemical purity and preparation of sovitexm
and ovitexin-ghycosides, see Brederode and Nigtevecht *

Eiezvime pieparation One gram of petals was homogemized at {0- 4 j with an alt glass Potier -Elvelyem homo-
genizer in S ml 20 mM f-mercaptocthanol 5°, polvvinylpyrrohidone (PVP) 50 mM sodium-potassium phosphate
buffer pH 735 and centiluged for 10 min at 38000¢ To remove endogenous substralc and PVP, the
Qe Tatant wuas gassed theaugh o Sephades G-25 cotwmn D0 x 2§ cay previowsty eguitibrated with a 4 mM
f-meccaptoethaned 10 mM codaan-potassecm paosplicte bafter pH 7 5 Utess otherwise noted thus etuate was
wsed as ensune source o deteraune the eazvme propetties

Pratent assay Was detetmined wsimg hovme attremin as & standard ?

ot af L OP-law  sarocwn T-0-vdoadtrangergse The slaadacd teactiion movture consnted of 25
curyvie 2t 0, sovitexin w ethisleae glycol monomethyt cthier w v and 2 gt t6 b U DP-aylose labetied uni-
formfy wth **¢ m the xyfosc morety {SA 6 Cr,mol) The reaction mixture was meubated for 20 mm at 30
The redaction was stopped by the addition of an equal vol 19, trichloroacetic acid m McOH (w, vy Together
with carrier rsositesn 7-0-xyfosede, the redction muiture was then appled as a band to ¢ 5 x 36 om strip of
Whatman No | paper and chromatographed for 2 5 hem 19 HCE The band corresponding with isovitexn 7-0-
syloside was detecied under UV cut otit. and placed it a semuflation vial After additron of 20 mi semtillation
sofvent. composed of 4 g 2.5-diphenytosazobe, 56 mg 14-bis-2-{5-phienytosdazovhi-C H, | hiter totuenc, the vial
wais coutted it o Packard liquud semntdflation specttameter {counteag vield approxunarcty 7570 The tests were
tun o dupficate or tripiicdte For the determmation of the sero time control trichlor dacetic actd was added to
the reaction nusture before meubation The zero-time control was 27 33 ¢pm The radrochemucat purty ot the
UDPattose was tested by PO on Whatman No b ethanot-1 O M anumonnim acctate pH 38 (5 2 1 vy and
was tor HDP-wlose i atl cases > 95 The chemeat purity was chieched by Uy specteaphotometty at ptt 79
Ratto Ay Aayy = 075 1 003 ALy, Aage = 838 2 802, 8,0, 800 < O and by acid hvaralysis for § min
at 100 m 001 M HCE folfowed by rdentrtheation of the refeased sugar The countmg error at a gross count of
HIG00 wis mormadly +3 and neser exceeded + 7 epm There was no differenice m ieor poration tate mo sovi-
tesen F-O-sviostde purtfied by one- and two-dimensonat chromatographiy
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