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Abstract-An enzyme was detected m petal extracts of Melnndrwn album which catalyzed the transfer of the 
xylose moiety of UDP-xylose to the ‘I-hydroxyl group of lsovltexm Genetical analysis revealed that the presence 
ottlie dbmmant all’el‘e gXwas necessary tbr enzymic activity l?ns activity was indi?pend&t otftie resrdtiaigenetlc 
background Xylosyltransferase activity 1s also present in extracts of g”gx plants, In which the product of the 
enzyme IS not detectable MaxImal actlvlty was found between pH 7 0 and 7 5, MnCl? Inhibited this transfer 
The enzyme had an ‘apparent K,,,’ value of 10 mM for UDP-xylose and of 0 04 mM for lsovltexm 

INTRODUCTION 

IN THE petals of Melandrium, the glycosylatlon of isovitexin (6-C-glucosylapigenm) is gov- 

erned by the genes gx, gG, glG, glR and Fg’-5. Gene gG transfers glucose and gene gx xylose 
to the 7-hydroxyl group of lsovitexin.‘*3 Gene gG 1s dominant over gx; i.e. in the presence 
of both gG and gx only the 7-0-glucoside of isovitexin 1s detectable.3 Gene glA controls 

the transfer of arabinose, gene glR the transfer of rhamnose and gene Fg the transfer of 
glucose to the 6-C-glucose of isovitexin.2*5 Both the 7-hydroxyl and 6-C-glucosyl can carry 
sugar substitutions at the same time. When isovitexm 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 glycosylatlon genes with 
hypothetical genes determining this morphological trait has been ruled out3 

Both the genes gG and gx and the genes gIA and glR behave as alleles.697 Gene gG controls 
an UDP-glucose. lsovitexm 7-0-glucosyltransferase4, gene Fg an UDP-glucose: lsovitexin 
6-C-glucosyltransferase.’ In this paper the properties of the enzyme controlled by gene 
yx will be described. 

RESULTS AND DISCUSSION 

E nzymzc synthesis of isovztexm 7-0-xyloside 

When a petal homogenate of M. album possessing the dominant allele gx was incubated 
with C14-labelled UDP-xylose and lsovitexin a radioactive compound was formed. This 

’ VAN BREDERODE, J and VAN NIGTEVECHT, G (1972) Genen Phaenen 15, 3 
’ VAN NIGTEVECHT, G and VAN BREDERODE, J (1973) Genen Phaenen 159 
3 VAN BREDFRODE, J and VAN NIGTEVECHT, G (1972) Mel Germ Genet 118,247 
4 VAN BREDERODE, J and VAN NIGTEVECHT, G (1973) Mel Gen Genet 122, 215 
5 VAN BREDERODE, J and VAN NIGTEVECHT, G (1974) Blochem Genet 11, 65 
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TABLE 2 SUBSTRATE SPECIFICITY OF UDP-XYLOSE ISOVITEXIN 7-O-XYLOSYLTRAN~FERASE 

Sugar-donor Acceptor cpm * Carrier 

UDP-xylose Isovitexm 
UDP-xylose None 
UDP-glucose Isovitexm 
U DP-xylose 6-C-glucosylglucosyl 

apigenm 
UDP-xylose 6-C-rhamnosylglucosyl 

apigenin 
UDP-xylose 6-C-arabmosylglucosyl 

apigenm 

192 
none 
none 

158 

50 

132 

7-0-xylosyhsovitexm 
7-0-xylosyhsovitexin 
7-0-glucosyhsovitexin 
7-0-xylosyl-6-C-glucosyl-glucosyl 
apigenm 
7-O-xylosyl-6-C-rhamnosylglucosyl 
apigenin 
7-0-xylosyl-6-C-arabmosylglucosyl 
apigenm 

* cpm Incorporated mto 7-0-xyloside of acceptor 
The reaction vessel contained m a total volume of 29 nl 500 nmol potassium--sodium phosphate buffer pH 

7 5, 100 nmol fi-mercaptoethanol, 2 ~1 1% solution m ethylene glycol monomethyl ether of the flavone to be 
tested, 20nmol of respectively UDP-[U-‘4C]-xylose (sp. act 6Ci/mol), or UDP-[U-i4C]-glucose (sp act 6 
Ci/mol), and 125 pg protem The enzyme was tested as described m Experimental The reaction mixture, together 
with the carrier ‘I-0-xylosrde product, was chromatographed on paper (2D) m 1% aq HCl and BAW The 
carrier was located under UV, cut out, and the radtoactivity m the carrrer spot determined 

TABLE 3 GENETIC CONTROL OF UDP-XYLOSE I~~VITEXIN 7-0-XYL~SYLTRANSFERA~E 

Genotype 
Flavone present m 
petals cpm* 

Isovitexm 7-0-xylosrde 
6-C-glucosylglucosyl- 
7-0-xylosylapigenm 
6-C-arabmosylglucosyl- 
7-0-xylosylapigenm 
6-C-rhamnosylglucosyl- 
7-0-xylosylapigenm 
Isovitexm 7-0-glucoside 
Isovrtexm 7-0-glucoside 
6-C-glucosylglucosyl- 
7-0-glucosylapigenin 
6-C-arabmosylglucosyl- 
7-0-glucosylapigenin 
6-C-rhamnosylglucosyl- 
7-0-glucosylaprgenin 
Isovitexm 
6-C-glucosylglucosyl- 
7-0-glucosylapigenm and 
6-C-rhamnosylglucosyl- 
7-0-glucosylapigenm 

192 

195 

180 

163 
187 
none 

none 

none 

none 
none 

none 

* cpm Incorporated mto 7-0-xylosyhsovitexm 
One g petals of plants with a given genotype was homogemzed m 5 ml 20 mM j?-mercaptoethanol, 5% PVP, 
50 mM sodmm-potassium phosphate buffer pH 7 5 and centrifuged for 10 mm at 38000 g 25 ~1 of this superna- 
tant was added to 2 ~1 1% isovitexm m ethylene glycol monomethyl ether and 2 ~1 10 mM UDP-[U-14C]-xylose 
(sp act 6 Ci/mol) The protein content varied between 67 mg/ml 

EXPERIMENTAL 

Plant matenal M album was grown m the open m the experimental garden of the Genetrcal Institute, Um- 
versrty of Utrecht Seed collected on various orrgmal habitats all over Europe was obtained vra Dr E A. Men- 
nega, Instttute of Systematic Botany, Umversrty of Utrecht Crosses were performed according to Nrgtevecht a 
For collection and storage of petals, see Brederode and Nigtevecht 4 

a VAN NIGTEVECHT, G (1966) (;metm 37, 28 1 
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