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When g\urnoeine dlphosphate maunose (GDP-me) was flret 
laolated from yea&, it use proposed that this aompound right be 
the preoureor of maunau (Cabib and Deloir, 1954). Bvidenoe aup- 
porting this hypothesis till be outlined In the present communi- 
oation. 

Preoaration of the extraot.-Slnoe mazmau ia a ooxmtltuent of 
the cell wall, a probable cite for its eynthesia 16 the oell 
membraue. Therefore, iu au effort to preserve the membrane 

struoture as much ae poeeible, yeast protoplaets were prepared, 
and then burst by freeslug and thawin&. 

Sao&arommee oarlaberuenslo (patlonal Collection of Yeaet 
Culturee S 74) wae grown In a malt extra& medium (Wlokerham, 1951) 
and harvested during the logarltlmlc phase. Protoplasfa were 
prepared by inoubation with snail gut juloe, a8 described by Eddy 
and Williamson (19591, but using 0.6 Y KCl ae osmotic atabfliaer. 
A washed protoplast pellet obtained from 6 go of yeast (wet 
weight) uao reempended in 0.05 Y Trls buffer at pH 7.5 up to a 
total volume of 6 ml. Complete dleruptlon of the protoplaete 
was obtained by freezing and thawing the euepenelon three times. 

'Phi6 Investigation uao supported in part by a reaearoh grant 
(IV (ly 03442) from the National Institutes of Health, U. 5. 
Public Health Service and by the Rockefeller Poundatlon. 
The author6 are career fellows of the Consejo Naolonal de In- 
vestigaclonee Cientfifoas y fhzhae, Repdblica Ar&entim. 

504 



Vol. 12, No. 6,1963 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

This preparation will be called *total extract*. Three milli- 

liters of "total ertrcrotw were eentri-ed at 25,OOQ I. g for 
10 ainutee, and the pellet wae washed twice with 0.05 Y Trim 
buffer at pH 7.5 and resuspended $x 3 xl. of the eeme buffer. 
Thie euopexsion will be referred to a8 Npartioulate fraotion". 

8.0 Ftadioaotivl 
When GDP-oee-C14 (labeled In the mannome moiety) mm In- 
cubated with the *total extraot" and the reaotiou mixture wae 
heated to lOO* 0, the reemlting voluminow preelpitate was 
fouud to be radioactive. After treating the precipitate with 
hot alkali, most of the radioactivity was solubilieed, and 
could be preoipitated with ethanol (fracrtion A), aa shown in 
Table I. The eupernatant liquid from the heated reaotion mix- 

ture wae aleo treated with ethanol, and a mall. amount of ra- 
dioactivity was found in the resulting precipitate (fraction B). 
The addition of p-hydroxymerctm%benaoate (pHUB) etimulated the 

incorporation, probably by inhibiting euzymee that destroy GDP- 
mannOOee A small enhancement wae eometlmee noted by adding 
mannodextrine, but these reaulte were not very reproducible. 
When the *particulate fraction" was wed instead of the "total 

extraot*, the distribution of radioactivity was somewhat dif- 

ferent, fraction B beiag more labeled than in the prevlour, case. 
This reeult might be due to a leaa extensive entrainment Of 

the polysaccharide by the smaller preoipitate obtained tith the 

vparticulate fraction". The total amount of radioactivity wae, 

however, almoet the same ae with the "total extraot", a result 

to be expected If the emyme responsible for the incorporation 
were located in the cell nembrane. 

Identiflwtion of radioactive mannan+-A manple of fraction A 
was diaeolved in water and treated with an alkaline aopper re- 
agent, as deeoribed by Trevelyan (1952). This procedure, wheu 
applied to yeast alkaline digeats ie speoifio for manuan and 
has been wed for ite quantitative determination (Trevelyan, 
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Badioaativity &corporation into Polyeaccharide Material 
2he inoubation mixture contained: 5.5xlO-4 Y GDP-ased 
(0.33 ymole, specific activity 78,000 c~p.m./~ole), 2x10-4 H 
ethyleae diamiuetetraacetic acid, 2X10-3 Y M#O4, 0.05 Y Trle 
at pH 7.5, and ensme iron 500 mg. of yeaet (wet weight) in a 
total volume of 0.6 ml. Incubation wae carried out at 30* C 
for two houra with gentle shaking. After incubatiti, -1.5 ml. 
of water was added, the tubea were heated at lOO* C for 2 
minutes and then centrifuged at 30,OCC I. g for 15 minutes. 
!Che precipitate use reeuepended in 1.5 ml. of 1.5 19 KOH And 
heated at 100. C for 30 minutes. Ineoluble material uaa re- 
moved by centrifugation and two volumee of ethanol were added 
to the eupermttant liquid. The precipitate thue formed was 
rrsshed with 66$ ethanol, plated aud counted (fraction A). 
The auperzmte from the heating etep was treated with three 
volume6 ef ethanol end the precipitate mm washed and counted 
(fraction B). The values were not corrected for eelf-abeorp- 
tion. 

Addftiona 
Radioactivity incorporated into 

pm, 2.3fioJla 
pHMB, 2.3xlO-4l1¶ 
Wannodextrinea, 2.4 mg* " 
~P+e.nuose-+4 added II 
after incubation 

Honeb "P #aWe 442 182 624 

YaPnodextrin& 2.4 mg. " 459 180 639 
Yeaaf 4 manna& mg. 

1 
357 133 490 

GDP-maunoee-C14 added 
after incubation 0 0 0 

aprepared byAydrolyeie of yeset mannan with fuming HCl and 
eub8equent paper chromatography; degree of pomerization 
se 10. 

blpo effect of pHMB ~88 observed with the ~particulate fr8ctionW. 
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1952). Repetition of thia puxifioation step did not oham& 
the apecifia aotirity of the polyeaooharide (8ee Table II). 

TABIiR II 

Ideutifioation of radioaotive uanuau 
A 88aple of fraotion A (see Table I) was purified by preoi- 
pitatlon with Fehling 8olutfon, followed by redlssolution 
and precipitation with ethauol ae deaoribed by Trevelyan 

(1952) l The prooedure was repeated onoe. The purified poly- 
eaceharide ua8 hydrolyzed with 2 R aulfurie acid for 5 hours 
at 100. C and the solution was passed through au Auberlite 
m-u3 reSti oohmn, in the 0h- fox% The 8olutlon wa8 eva- 
porated and submitted to pzper ehromztography with butznol- 
pyridine-uater (61413). The paper uz8 eaad in aegmenta and 
eltrted. The 8luates were oount8d and that from the radio- 
active eegment was then submitted to paper electrophoreeis 
with 0.05 I 8odiuz borate, and the zone oOZVe8pOnding to 
mauno8e was a&u eluted aud aouuted, after elimination of 
the borate (Zill et al., 1953). For the speoiflo activity 
determinatione, &&ze was rea8ured with the phenol-8ul- 
furio acid reagent (lhxboie et al - -09 1956). 

Treatment 

Firrt purlfioatlon copper 

Second purlfloationa popper 
mdrOly8i8audpa88age through reein 

576 18.6 31 
340 J-l.3 30 

218 7.6 28.7 

Paper ohromatography (zauuoee zone) 155 4.9 31.6 
Paper eleotrophoresi8 ( l * ) 108 - - 

aA meohanleal 1088 oeaurred duriug this etep. 

After aoid hydrolpsla audpaper ohromatography of the product, 
the onl$ rzdiozotive zone found on pzper wzs that oorrespondiag 

to m8nnoBe* The eluted mauuose etill had the 88aue apeolfio 
activity and oould be further charaoterized.by el8otrophoresie 
with eodium borate (Table II). 
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l-phosphate either mannose * 
er 182121080 was substituted for GDP-pull1ose, the irroorpora- 
tfon of radioaatitit~ was small, as shorn la Table III. More- 
over* addition of oold mamnose 1-phosphate to C14-labeled GMP- 
pB11pose9 did not deorease the amount of inoorporatioa. 

This Is the first reported o8se of maaosyl trsasfer frem 
GD-Mml080. 

TAB&E III 
Speoifioity of Mamma Preeureor 

!Fhe bade reaotion~mirture uao am In !table I, but with the 
addition of 2.3do-4 I pRME aad aritt- GBPeannose. The 
l nsiyme used was the *total extraoW@ and the polysaoeharide 
uam Isolated aa for fraotlon A of Table I. 

Subrrtrwte addad 
TOt8l Intxwporation 
Cr0P.E. into fractioa A 
added 0. 

GDP-mannome -cl4 , 0.31 )aole 24,000 890 11.4 

GDPm*e-C?4 , 0.31 ppole 24,000 1,001 12.8 
+aamoee l-phosphate, 0.84 mole 
Mamorre l-phospbate-ol', 0.42 mle 16,000 76 2.0 

Maano*e-clu, 0.5 )aole 17,500 53 1.5 

GDP-manaose-C14, after incubatifm 24,000 11 

Mannose l-pho*phate-C14, after la- 16,000 0 
OUb8ti0n 

!Phe author8 are muoh indebted to Drs. ZL Reoondo and Sussaa 
Pssse& for preparations of synthetio mannose l-phosphate-C14 
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