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Oligosacchari&8 containing~galacto8e iwe ofcaumnoccurrence 

in higher pl8nt8 (Courtoie, l$G). Whi~BO8tOfthe8e 8lX gslactoside8 

of 8ucrose (e.g., X'8ffiXlOSe, 8tschyo8e), 8 ga&LCtOSide Of i-it01 (g&&C- 

tinol)h88beenisolatedfmmsug8rbeet8 (B~~X~Iland~rZ.'O,l~53),and 

8hOWIl t0 ~88e88 t&! StrUCtllZ 1-0~-~-galadOpyL.8nolactapyrsnosyl llJ@KI8itd(IcebSt 

et al-, 1953). A preparation ha8 now been obt8ined fr%xu unripe pea Seede, 

which cataly8es the trm8fer of galactoeyl residues impl IJE-~g8lactCm? 

tomyoilrositoltoylelda~~with~epraperties ofgalactinol. 

The 88me preparation al80 catalyze8 galactosyl tr8nsfer to SCym-, aextlv-, 

ardl~~0i~8itoltoyieldg8d.acto8ide8 differentfrcmthegalactimlof 

8-m beet8. Ihe existence of such emyme(s), which msy b8 fornslly 

designated 88 GIP-~galacto8e:inositol galactosyltr8n8ferase(8), in pee8 

suggests thatgalactisides ofinositolmayh8ve amuchdderdisttibution 

inplants thanhasbeensuspected. 

Preparation of tranaferese. Freshpea obtdnedinaloc8l8k8rket 

were shelled&the seed8u8ed 8s 8ourceoftheQ-galactOsyltr8n8fer88e 

eitherimmediatelyor afterrspid&ezing andstOrage at -loo forseveral 

months. Flft;ygofpeasreregroundinachilledmortarwith50mlof 

buffer (0.5 M 8ucro8e, 0.05 M phoephate #i 7.0, 0.05 Y mn?&oethenol). 

*This investigation w8s 8uppOrted in part by a research grant (No. A-1418) 
fra the National Institutes of Health, U. 5. PubXic Health Service, apd by 
a re8et%rCh grant (Rro. G-23763) fiat the Ibtional Science Foundation. 
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After centrifuption at lO,OOO x g for 10 mirmtes, the supernatant solu- 

tion - fractionatedwith solid (NHb)2s04. The 30-ti fraction- 

dissolved in O.OlM Tris-El, pH 7.5, dialyzed sgainst 3 liters of t&e 

szaue buffer, and clarified by centrifugation (typical yield: I.2 ml, con- 

taining 363 mg protein). A 5 ml portion of this fraction was refractlonated 

further by the sequential addition of 2.5, 1, 1.5, ad 5 ml of a saturated 

neutralized solution of (NHb)2S)q. The precipitates were dissolved in 

1 to 2 ml of O.OlM Trls, pH 7.5, and dldyzed sgainst the sane buffer. 

Ihe most active fraction, usually the second or third, was used for sub- 

sequent work. ibis preparation was stable at -10' for at least two months. 

Assay of.Transferese. The&ilityofthispreparationtocatdyze 

the transfer of ~gelactosyl residues to lnositolwas routinely assayed 

Es follows. URP-gocrlsctose-C14 (0.06 pc, of 6 pz/pmle unless otherwise 

specified), 0.5 lpaole mgoinositol, 2.5 wle sodiuma acetate buffer, 0.5 

iJ=le W12, end eneylne, wre Incubated atpH 5.6 in a total voluae of 

45 to 65 pl. A control reactionmixture fromwhichinositolwas cmittea 

was set up concurrently. After incubation at 30" for 15 to l20 minutes, 

the reaction mixtures were subjected to paper electrophoresis in 0.2 M 

tprmoniun fomate, pH 3.7. The neutral material wes eluted and subjected 

to descending ChrUUatography on Whatman 4 paper in g-propawl-ethyl acetate- 

water (7:1:2). The radi0aCtivlty in areas corresponding to the location 

ofgelactlnolwasmeesurea. Ihe rate of incorporation of radioactivity 

Into the product, cataly2ed by a typical preparation, & the linear mla- 

tionship between enzyme concentration end product formation are illustrated 

in Fig. 1. optimal pH ues found to be 5.6 in 0.05 M acetate or phosphate 

buffers. K,forimsitolwas found tobe 5 x 10 -3 M. 

Identification of Reaction Pmduct as Galactiml. The identifica- 

tion of the radioactive reaction product as galactinol is based on the 

following criteria: (1) co-chranatography tith authentic galactinol in 

n-propanol-ethyl acetate-water (7: 1:2), phenol-water (80:X3), @utawl- 
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Fig. 1. (a) Rate or incorpora~on or g8lactosyl n?aanes iror ma-g 
galactoseintopB, assayedas descrlbedlntext. (b) Effect of 
IncreMing enqme ccxlcentrati~, M8ayea as aeacrika in text, except 
for the use of 0.14 rade (0.01 w) UEP-ggalactose. 

pyridine-water (624: 3); (2) co-electmpbonsis in 0.05 M sod&m tetra- 

borate;(3)hydrolysisbyccgslscto8idase(a preparationofinvertase, 

containlngmelibisse,we8 usedforthi~purposevithoutpurific8tion) 

to yield a radioacti~ empound l3ehaviw chraa~calJy et3 galactoee; 

' (4) co-crgatallitati6nuithgalactino1; ale specific actixLtyincreeeea 

atfirtrt~rasiaedronetamrtfmathcfaurth~~e~~rc- 

crystalJication. 

ActivatorssndInbibitors. Transfer 0r galactosyl reddues to 

lggno8itolwas reduceaby8bout~whenMnc12~aittearmrthe 

system. ml * could be replaced, albeit lees effectiveAy, by Co++ or 
++ 

Fe , but mt by I&++, cl%++, zn*, or If% *. OpUmalconce~ration6 for 
i-b 

Mn*orCo were rormd to be 7 x lo-3 M. In the absence of Mn ++, gIfiA 
at a ~0~txati0n 0f 2.5 x lo -4 M capletely inhibited transfer. 

mp, amp, aadmp (8x10-~ M) inbibitedthe reactfoncoapletely. 

Bimilarconcentrationt3 ofA!lT,ADP,GTP,orWPwerehalf 138 inhibitor, 

ubileuridine anduracilhadnoeffeCt. 

Specificity of Uu2 GalactosylAccept0r. Inadditiantoqyoiaoeitol, 

t.hn?a natur8lly-occurrfogcyc~tola (ecyuo-,aertro-, ana~imeitil) 
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ws rouadtobe a~ceptons 0rgalact0f3~~~6id~~inthe sy~tepused. 

Although the relative effectivemss of these substrates variedsceevhat 

rrcmpreparstiontopreparetion,gensrsllythegreactedintheorder 

* > dexfzo - Mm.> scyllo. -- 

Amanberofothercapounde were tested aAfouM~mtto fuuction 

88 gelactmyl acceptors. 'Ihese include neo-, muco-, and *lnosltols, 

pinitol, qus~ltol,phosphorglatedi~sitolderivstives,phosphoi~sitl&, 

pslucitol,~tol,~titol,palutol,ptautol,g-e~e,g 

galactose, sucmse, and lactose. 

!thepmducts ofgalactosyltramferto scyllo~anddext~i~sitol 

am re8dilyhydmlyzedbya-gabctosldsse. l%epmdmtoftrensferto 

levoinositol,hoPever,proved~letelynsistentto the actionofboth 

yeast cr-g8l8ctosld8se and to g. B-g8l8ctosid8se. ~8~Xlt dth 

1HHCl 8t~"for~~~~~~edradiosCtipemateridlchraaato- 

graphicfUyiaaistinguit3hablefrcmgeL8&ose. !llhereslstaaceofthe 

cmpound to enspdic hydmlysis metits further study. 

The g8l8ctosides of dextro- and itollwechra&ographic~ 

separable frcm galactinol (Re;BLaet~l:galactosyldertmiwsitl, 1.6; 

The product of g.slactosyl transfer to 

ScylloinositOl CouldI3Otbe separatsdfrcragalaetinolinanmberof 

systems, but was shown %o be 8 g8bctoside of scylloinositolby the fol- 

lowlagexpemnt. Scylloimsitol-2E3wasincubatedwith PSem, 

M&12, 8ud unlabeled UDP-*galactose. The neutral capounds were subjected 

to chruna~graphy. The a?escOrresponding to galact~sylinositolnas 

eluted,puAfiedbyxw3xan8togxxtphy,azbi treatedwith~gslactQsid8se. 

Thetriti~-lsbeledpmductof~shydrolysls~ showntomlgrate es 

scylloinositol upon electrophoresls in 0.05 M sodium tetraborate, in which 

galactosylinosit&~nositol, and scyllolnosltolsn clearlys~le. 

Specificity of the Galwtosyl Donor. As shown la Table 1, dULP-* 

gslactose emi dTDP-a-galactose (Bufeld, 1962) f'unction as g&iad.osyl 

donor8 to the four cycUto1substrat.a atsrate much lowerthaauI&P 
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galactose. Ho &tectable gelactoaldewas foxmedfrolaU-pgedactoee-l- 

phoqhate or AIP-g-gahctose. 

TABLE I. 

Speciflcityofthe Galac~sylIbnor 

!42 a8 5 15 

Dextm 71 4 7 

75 3 7 

scyllo 53 2 1 

The reactionnul earriedoutuderconditions sQnllarto tho8eln 
the MutIne assay. GaJactosylmlcleotia.es heaaepecific sctivltyof 
6 &.mrde. ~ncubat~onwaa txu~1edoutfor30nutee forg$axitol 
a&for 2hou.m fortheothercycHtol.8. 

The autholr, are greatlyiiadcbtedt0 Dr.C.E.Ballou forgifta of 
scyllD-, aextrQ-, levo-, m muco- saalositols, pho6phorglated 
inoeitols and phos~s~tide,~fo~ssample of 

?P= 
tino1; to Dr. 

E.Roranforgalsctinol;andtoDr.F.Laeww for20H-scylloimsitol 
aad ~-1i3-~i~~iti~ 
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