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ABSTRACT 

By the actIon of an enzyme preparation from Tetrahymena pyrzformzs, a-D- 

glucosyl residues may be transferred from phenyl a-D-glucopyranoslde to various 
carbohydrates By tlzls means, the followmg dIsaccharIdes have been prepared and 
charactensed 6-0-a-D-glucopyranosyl-D-galactose and -D-mannose, 4-O-a-D-gluco- 
pyranosyl+-xylose, l-O-a-D-glucopyranosylnbltol, l-0-a-D-glucopyranosylerythntol, 
I-O-a-D-glucopyranosyl-D-manmtol, and a rmxture of i-O- and 6-O-a-D-gluco- 
pyranosyl-D-glucltol These results show the preferentIa1 transfer of 
residues to pnmary alcohol groups m carbohydrate acceptor substrates 

INTRODUCTION 

cr-D-&ICOS)‘l 

Previous studieszB3 have shown that extracts of the cIhate Tetrahymena 
pyrzfornzzs show hydrolytic actIvIty towards cc-D-glucosldes, and can also transfer 
an a-D-glucosyl residue from a suItable donor substrate (e g , maltose or phenyl 
a-D-glucopyranoslde) to other carbohydrates For example, transfer to D-glucose 
and to D-xylose yields Isomaltose’ and 4-0-a-D-glucopyranosyl-D-xylosej, respect.Ively, 
whereas transfer to D-1yXOSe gnes a mixture of 2-O-, 3-O-, and 4-O-a-D-glucopyranosyl- 
D-lyxose 

The enzyme system shows a dlstmct speclficlty towards the acceptor substrates 
Prehmmary studIes3 have shown that D-fructose, D-glucuromc acid, sucrose, and 
methyl a-D-glucopyranosrde did not serve as acceptors, even though their chemical 
structures are not very different from that of D-glucose By contrast, other monosaccha- 
rides (e g , D-galactose and D-mannose) and several aldItols (e g , erythntol and glycerol) 
were acceptors, and the enzymIc transfer resulled In the formation of a new disacchar- 
Ide. We now report on the charactensation of these products A prehmmary account 
of thus work has been given elsewhere4 

*For Part XVI, see Ref 1 
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perrodate oxrdatlon, there IS a preferential oxidation of thei bona between C-3 and 
C-4 of manmtol, with a slower oxrdatron of the C-5-C-6 bond to give 5-&f-D- 

glucosyl-D-arabmose (Fig 1) These observations are fully m agreement wrth the 
sterlc effects reported by Schwa&’ on the periodate oxidation of hexltols 

DISCUSSION 

The present study shows clearly that the enzyme system in Tetrahymetza 
pyrrformis transfers or-D-glucosyl residues from phenyl c&D-glucopyranoside to various 
carbohydrates with retention of the anomeric configuration of the glucosyl residue 
Thrs contrasts with the enzyme system m another protozoon (Astasra ocdatu), which 
was exammed m the prevrous paper’, and found to transfer D-glucosyl residues from 
CC-D-glucosyl phosphate to other carbohydrates with mversion of configuration 

In contrast to the enzyme system m A ocellata, which can only use certarn 
secondary alcohol groups as acceptor sites’, the T pyrlformrs enzyme system shows 
a high preference for transfer to primary alcohol groups In the cases of D-glucose, 
D-mannose, and D-galactose, (l-6)-lmked disaccharides are formed, and there was 
no evidence for the synthesis of slgmficant amounts of disaccharides containing other 
types of linkage With alditols, there was also a clear requirement for primary alcohol 
groups However, smce alditols contam two such groups, rt was of Interest to examme 
the products of enzyme action m some detail, to see if there was preferential utihsation 
of one of the two groups Those aldnols which have a symmetrical structure, e g , 
D-manmtol and ribitol, gave, as might be expected, only one product However, 
D-glucitol gave a mixture of approximately equal parts of two isomeric disaccharides 
This mixture could not be separated by paper chromatography m two solvents or by 
electrophoresls The specific rotation reported m Table I therefore represents dn 
average value and not a characteristic physical constant 

When monosaccharides which do not contam a primary alcohol group (e g , 
aldopentopyranoses) are used as acceptors, transfer to the equatorial OH group at 
C-4 predommates3 Tins situation has been observed with D-ribose, D-lyXOSe, md 
D-xylose With the availablhty of L-xylose, which exists in the 1C conformation 
having an equatorial OH group at C-4, this specificity still holds, since the sole product 
was 4- 0-a-D-glucopyranosyl-t-xylose 

The enzyme system of T pyrrformw provides a convenient method for the 
synthesis of a hmited range of disaccharides Of the drsacchandes described m Tables I 
and II, 6-0-z-D-glucopyranosyl-D-galactose ([aID + 125”) has been synthesrsed chemr- 
tally by Goldstem and Whelan12, and isomaltitol (6-O-c+D-glucopyranosyl-D- 
glucltol), one of the two isomeric disaccharides isolated from the digest contammg 
D-glucitol, has been prepared by the catalytic reduction of isomaltose, and had13 
[a]n +89” The remainder appear to be new compounds whose synthesis IS not 
described m two recent comprehensive publicatrons’4 15. The yields obtained m the 
present work are regarded as an order of magnitude only, since they represent the 
results of a compromise between the relative rate of synthesis of the new drsaccharrde 
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and of lsomaltose, and of their ease of separation and Isolation. In add&on, there 
were certam unavoidable losses due to overlappmg of fractions durmg chromato- 
graphy. The new dlsaccharldes provide a useful range of substrates for current 
studies on the speclficlty of a-glucoadases from various sources 
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