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Affinity columns of two unique «-mannose-binding lectins, isolated from bulbs of Zephyranthes carinata (ZCA)
and Crocus vernus (CVA), the latter highly specific to Man ( «-1,3) Man, were used as probes of biochemical frac-
tionation of glycans and glycoproteins. Thus, the «-mannan of yeast cell-wall was selectively separated from glyco-
gen, either by CVA or ZCA column. The horse radish peroxidase glycoprotein (PDG), which contains biantennary
mannose-terminated carbohydrate moiety, was purified by ZCA-column. When the purified PDG was further applied
onto CVA column, two fractions were separated, one (65%) not retained on the column, and the other (35%)
retained was eluted with 20mM diaminopropane (DAP), suggesting structural heterogeneity of PDG, with regard to
the carbohydrete sequence.

The ZCA-column, strongly binds to terminal «-mannose residues (Man), was used for fractionation of brewing
liquor products, including several kinds of commercial beer and “happou-shu”, wine and also sake, and to provide a
one-step microanalysis of content of yeast mannan. A small aliquot of each sample was dialyzed, and the non-dialyz-
able fraction (Mw.>6,000) was applied onto the affinity column, from which starch and other non-retaining poly-
mers were removed. The column retained «-mannan, which should be liberated from yeast during fermentation
process was eluted with 20 - 40mM DAP. Thus, most of commercial beer (either domestic or imported) showed simi-
lar elution profiles and mannan contents, 20 - 25mg/ 100mli of beer, whereas all “happou-shu” samples showed lower
mannan contents, approximately 10mg100ml, suggesting different brewing process. On the other hand, the sake
samples were shown to contain 60mg/100ml of mannan, their elution profiles were not same from each other, prob-

ably due to a variety of fermentation process.
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Table 1. «-Mannose-binding Bulb Lectins of Some Monocotes

Amaryllidaceae (&5 /37 #}) Iridaceae (7 X AFL)
Zephyranthes (F=F372h) B Cooperia & Crocus &
Z. carinata Z. candida Cooperia drummondii Crocus vernus
Y75 Y EFF(ZCA) ¥ AFV(ZCAA) 79 & 5 (CDA) 7y A(CVA)

Molecular mass 20,000 20,000 21,000 44,000

12 KDa 12 KDa 12 KDa 11 KDa
Sub unit

7.5 KDa 75 KDa 9.0 KDa
Amino acid sequence High homology with GNA High homology with GNA 8.3%
pH stability 2-98 3-75 4-75

Terminal «-D-Mannose
Binding specificity a -D-Arabinose Man « (1 - 3)Man
Not with a -D-Glucose
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=/ —RFEELIF . 7X AR (Uridaceae) ® 27 1 v 5 A (Crocus vernus) B & e H v /3F+#
(Amaryllidaceae) D75 ¥ E K& (Zephyranthes carinata) DB S UMEBTHERL-LsF v (CVABX
VZCA) &RV,

Affinity column O{ES® | CNBr - {fi{4 %! Sepharose-4B (Pharmacia Biotech#) 3g®# v (156ml) 2, H#EL »
7~ (CVA, ZCA) #15mg& iz T, 05M&E # & ¢ 01M NaHCO;#E B (ph83) HCHMBL %4518 (4T)
RIS & E7, HISH/BEOBEIWL T ->72%, » 524 Gmm X 50mm) IZFE L 0.05M PBS (PH7.0) THo 72,

HE D - HAOY Y —REEUEEE LTE, SUBRMIREOT VA VHTEO Y Y FrE Y a -y
YOREYW (1:1), By Y30l LTIE, 7Y% Y operoxidase & I,

BEHEORBE LTIE, E—V 48 (HE3M ; KF, AD, MT B X U%HE R 14 ; HNK), REHE3#HA (MG,
TN, Hon), 74 28 Gk, H) BIONEE4$H (HS, KZ, HaGN, RaGN) % w7z,

Affinity column (CK 29 H . LHEREW, FEy v /327, dAwvide MiLE (1~3mg) % 0.1mldPBS (0.05M
VERRREWL, pH7.0, A K) IZEH L column il apply L7z, PBS CTIMET 5 % B H L2, 20mM diamino-
propane (DAP) CTWREWS 2B S 72, 065ml SO0 E L& 757 a>DF 3713280nm DRILTE= ¥ —
L7zo FECDWTIE 7 =/ — VBRERIEIC £ D 490nm DOWIEEE 2 #I5E L 720

Y—vB X Ol EORBHRETOBBICHR T A~ Y L OMESHEIIZ, HO50UOLE (5-10mD) ZEEK
X LTERL, FFA M) %, KSFES Mw.<6000) %Ewiztk, ENENOESTES % 25mlIEME LT
ZO—EE% column iZapply L7ce JERBEMODOLHERIZI~ > F VI L TREEMNICREWYD, @E2-5ul%, B
FL-= U F VHEFITOWTE, 100ul 258 icft L7z,

=Wy rE&&id, 79 L%EHS%, DAPTHEMS Y, SHESEEOTT7 2/ - VRBRETERL, b
DY —)100ml Y4 ) ORICHEE L7z,
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Fig. 1 Elution Profile of Mixture of Glycogen and Mannan of Yeast

V77 VERIPLBRENLLIF Y (ZVA) O 5L bRABREZRTH, kD L3 ZCAECVA L
Fa-vY /- 2ADHENEBEICELT, WHREZERVFDLILThHE, Thbb, CVARYVF v ORBINET S
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Fig. 2-a Elution profiles of horse radish peroxidase on ZCA-affinty column
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Fig. 2-b Elution profiles of ZCA-binding glycoprotein of horse radish peroxidase on CV A-affinity column
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Fig. 3 Fractionation of human serum on ZCA-sepharose column and SDS PAGE of DAP-eluted fraction
1. mouse IgE, 2. whole serum, 3. pass-through fraction (PBS),
4. column-retained fraction (DAP eluate), 5.IgA, 6.1gM, 7.1gG
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BET, HMIBREBOSVF U AEET A ENEZOND, o T, MEERTOMEDSY VT V2 ML BETER
TE&NE, BEARZE= Y —TE210TTh%.
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Fig. 4~7Td 5, |
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Fig. 4 Elution profiles of commercial beers on ZCA-

sepharose column
The non-dialyzable fraction (Mw.>6,000)was applied
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Fig. 5 Elution profiles of "Happou-shu”, MG, TN
and Hon from ZCA-sepharose column
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Fig. 6 Elution of Red and White wine from ZCA-
sepharose column
(non-dializable fraction Mr.>3,000 was applied)
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Fig. 7 Elution profiles of commercial sake (HS, KZ, HaGN and RaGN) on ZCA-column (non-dialyzable fraction)

Table 2. Comparison of content of «-mannan in commercial beer and “happou-shu”,
assayed by ZCA-affinity column

Name Total carbohydrate Mannan from yeast
(g / 100ml) (mg / 100ml)
Beer KF 30 (155)* 264
AD 238 20.16
MT 33 256
 Happoushu ™w 34 2O 9%
HN 36 (L4)* 11.15
MG 37 (14)* 10.3

* higher saccharides (Mw. > 6,000)
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