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Summary 

Substrate specificity of  a-L-arablnofuranosidase from plant Scopoha 
]apomca was exammed using three kinds of  arabmodlsacchandes prepared from 
natural sources or synthetmally. This enzyme hydrolyzed arabmofuranosyl- 
arabmoses whmh had either an a-(1 -* 3) or a a-(1 -* 5) linkage, bu t  hydrolyzed 
arabmopyranosyl-arablnose having a a-(1 -~ 5) linkage to a lesser degree, a-L- 
Arablnofuranosldase (a-L-arablnofuranoslde arablnofuranohydrolase,  EC 
3 2.1.55), which was shown by us to be an exo-enzyme, degraded beet  araban 
incompletely Arabinose ohgomers and galactose-contalnlng fragments, isolated 
followmg acid hydrolysis of  araban, were both  incompletely degraded by  the 
enzyme The reasons for the incomplete degradation were explamed by the 
novel fmding of  (1 -* 2) lmkages and arabmopyranosldes and the inclusion of  
trace amounts  of  galactose into the carbohydrate  chmn of araban. This enzyme 
was practmally non-reacting with the hydroxyprolyl-arablnose linkage of  glyco- 
pephdes  from plant cell walls. 

Introduction 

The enzyme a-L-arabmofuranosIdase (a-L-arablnofuranosIde arabinofurano- 
hydrolase, EC 3.2.1.55) occurs m the plant Scopoha ]apomea. The purifica- 
tion of  the enzyme and some of its properties have been previously described 
[1].  a-L-Arabmofuranosldase could be useful in studies of  the structure of  
arabmose~ontamlng biopolymers,  such as polysaccharldes and glycoprotelns 

A b b r e v l a t l o n s  Araf(1 --* 3)Ara, ~-arabmofuranosyl-(1 --* 3)-arabmose, Araf(1 --* 5)Ara, c~-s.rabmo- 
furanosyl*(1 --* 5)-arabmose, Arap(l --+ 5)Ara, ~-arabmopyranosyl-(1 --~ 5)-arabmose 
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m plant cell walls [2--7], provided its substrate specffmlty were known The 
present paper defines the specificity of the enzyme for arabmoslde lmkages and 
its actlwty agmnst beet araban The incomplete degradation of beet araban is 
explamed by our fmdmgs of (1 -* 2) linkages, galactose residues within its 
structure, and the occurrence of arabmopyranosldes 

Materials and Methods 

Materials 
Beet pulp chips were the generous gift of Nippon Tensal Seltoh Co., Japan. 

a-L-Arabmofuranosldase and cell wall samples were prepared from calluses of 
S lapomca according to Tanaka and Uchlda [1]. a-Galactosldase from green 
coffee beans was purchased from Sigma Chemmals C o ,  U S.A. and fl-galac- 
tosldase from Charoma lampas from Setkagaku Kogyo C o ,  Japan. L-Arabmose, 
tnphenylmethyl  chloride, t l tanmm tetrachlonde and other chemmals for the 
synthesis of arabmopyranosyl-arabmose were purchased from Wako Chemmals 
C o ,  Japan 

Preparatlon of beet araban. Beet araban was prepared from beet pulp chips 
according to Jones and Tanaka [8]. 

Preparation of a-arabmofuranosyl-(1 ~ 3)-arabmose The beet araban (10 g) 
was acetylated with a mixture of acetm anhydnde  (100 ml) and pyndme (100 
ml) at 25°C for 24 h. The reaction mLxture was then poured into me-cold water 
and the acetylated products extracted with 1 1 of  ethyl acetate. After removal 
of the solvent by evaporation, the acetylated araban was partially hydrolyzed 
m 200 ml of 0.1 M HC1 at 80°C for 3 h. The hydrolyzate was dried m vacuo 
and extracted with water (100 ml). The extract was concentrated and apphed 
to a column (1.6 × 135 cm) of Sephadex G-10 (Fig. 1). Fraction II contmnmg 
relatively small ohgosacchandes was apphed to a column (3.0 × 39 cm) of char- 
coal-cehte (2 • 1, w/w) and eluted stepwlse with mcreasmg concentratmns of 
ethanol. 0, 2.5, 5.0, 7.5, 10 and 15% (Fig. 2) A major fraction A-5 of the two 
fractmns eluted with 5% ethanol was Arab(1 -~ 3)Ara as ldentffmd by paper 
chromatography according to Smith and Stephen [10]. The dlsacchande was 
further punfled by paper chromatography, using Whatman 3MM paper and a 
solvent of n-butanol/pyrldme/water (9 2 • 2) w~th development for 43 h. The 
dlsacchande was extracted with water from the paper, and dLssolved and pre- 
cipitated from hot  90% ethanol solution 

Preparation of  a-arabmofuranosyl-(1 -~ 5)-arabmose The beet araban (35 g) 
was partially hydrolyzed m 400 ml 5 mM H~SO4 at 95°C for 6 h. After neutrah- 
zatmn with sodmm hydroxide,  2 vol methanol were added to the hydrolyzate,  
followed by centnfugatlon to obtmn the supernatant The latter was applied to 
a column (2.8 × 27 cm) of ceUulose-cehte (4 • 1, w/w), prewously equilibrated 
with n-butanol which was saturated with water. The first fraction eluted with 
the same solvent was concentrated, applied to a column (3.2 × 27 cm) of  char- 
coal-cehte (2 . 1, w/w), and eluted stepwlse with increasing concentrations of  
ethanol" 0, 5 and 10%. A major fractmn B-5 eluted with 5% ethanol was identi- 
fied as Afar(1 -~ 5)Ara and purified m the same manner as Arab(1 -* 3)Ara The 
ymld of Arab(1 -+ 5)Ara was 22.0 mg. 

Chemical synthes~s of  a-arabmopyranosyl-(1 ~ 5)-arabmose Chemmal reac- 
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Fig 1 Gel f t l t r ahon  of  h y d r o l y z a t e  of  a c e t y l a t e d  a r aban  on Sephadex  G-10 A c e t y l a t e d  bee t  a r aban  was 
par t ia l ly  h y d r o l y z e d  m 0 1 M HCI a t  80°C for  3 h. T h e n  the  h y d r o l y z a t e  was a p p h e d  to  a c o l u m n  of 
Sephadex  G-10 Tota l  c a r b o h y d r a t e s  m each f rac t ion  e lu ted  wi th  dLsttlled wa t e r  were  d e t e r m i n e d  a t  480  
n m  by the  m e t h o d  of  Hodge  et  al [9]  

Fig 2 Isola t ion of  Afar(1  --* 3 )Ara  by  a c o l u m n  c h r o m a t o g r a p h y  on charcoa l -ceh te  The f rac t ion  I I m  the  
gel f d t r a t l on  of  the  h y d r o l y z a t e  o f  a c e t y l a t e d  a r aban  (Fig 1)  was a p p h e d  to a c o l u m n  of charcoa l -ceh te  
(2 1, w / w )  Elu ted  c a r b o h y d r a t e s  were  d e t e r m i n e d  a t  480  n m  

tlons were carned out at 25°C unless otherwise specified. 
1-Chloro-2,3,4-trl-O-acetyl-arabmopyranoslde (I) L-Arabmose (20 g) was 

acetylated with a mixture of  acetic anhydride and pyndlne  under overmght 
stn*rmg, followed by chlonnatlon with TICL by the method of Bonnet [11]. 
The ymld of compound I was 2 1 g. 

1,2,3-Tn-O-acetyl-arabmofuranostde (II). The 5-hydroxyl group of L-arab- 
mose (10 g) was protected with tmphenylmethyl  chloride (23 g) m pyndme  (80 
ml), followed by acetylation of  the other hydroxyl  groups with acetm anhydride 
(24 ml) [12]. The t r iphenylmethyl  group was then removed by t reatment  with 
80% acetic acid at 100°C for 20 min. The product  obtained after this t rea tment  
was then processed by the method of  Reynolds and Evans [12]. The yield of  
compound II was 8.7 g. 

a-Arabmopyranosyl-(1 -* 5)-arabmose 1-Chloro-2,3,4-tn-O-acetyl-arabmo- 
pyranoslde (I) (1 2 g) and 1,2,3-tn-O-acetyl-arabmofuranoslde (II) (1.7 g) were 
coupled m the presence of  silver oxide (5.6 g) and iodine (1.5 g) m benzene 
(30 ml) [12]. All the protectmg groups of  arabmodlsacchande were removed by 
t reatment  with 0.03 M barium methoxlde m anhydrous methanol  (18 ml) at 
4°C for 16 h. The product  was obtmned after a t rea tment  with Dowex 
50-X8 (H ÷) resm and precipitation from a 90% ethanol solutmn. The propertms 
of this synthesized compound were compared with those of  Ara v (1 -* 5)Ara 
]solated from V~rgdta orobotdes gum by Smith and Stephen [10]. The ymld of  
Arap(1 ~ 5)Ara was 755 mg. 

Preparatzon of  araban fragments containing galactose Fractmn (I) of  the 
hydrolyzate  of the acetyla.ted beet araban from the Sephadex G-10 column 
(Fig. 1), was rechromatographed on the same column. The mare fraction con- 
tinned 41.4% galactose and 58.6% arabmose. The degree of  po lymenza tmn was 
23.4 as determined by the method of  Tanaka [13]. 

Preparatzon of  arabmose ohgomer containing no galactose The araban frag- 
ments containing galactose were applied to a column (2.0 × 32 cm) of DEAE- 
cellulose (DE-52, OH- form),  equihbrated with water. The excluded fractmn 
was subsequently apphed to a column (1.2 × 100 cm) of Bin-gel P-4. The mare 
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fractmn eluted with water contained no galactose. The degree of  polymeriza- 
tion was 12.1. 

Preparatmn of arabmo-ohgosaccharldes and glycopepttde containing 
arabmose from plant calluses The a-cellulose fraction contmmng glycopeptides 
was prepared from an alkaline hydrolyzate of cell walls of  S japomca calluses 
by the method of Lamport  [2,3].  The a-cellulose fractmn (377 mg) was 
applied to a column (3.6 × 130 cm) of  Sephadex G-25 and eluted with 0.1 M 
acetm acid (Fig 3). The fraction M (72 mg) was apphed to a column (0.65 × 
93 cm) of cation-exchange resin, Bm-Rad AG 50w X4 (H*) and eluted with 3 M 
acetic acld/formm acid, pH 1.9, followed by elutlon with 1 M pyrldlne/acetm 
acid, pH 5.5. The mare fraction eluted at pH 1.9 was named AOS (arabmo- 
ohgosacchandes) and the other fraction eluted at pH 5.5 was AGP (arablno- 
glycopeptlde).  

By further gel filtration on Sephadex G-25 eluted with water,  AOS was 
separated into two fractions, AOS-1 and AOS-2. AGP was also purified with 
Sephadex G-25. By the gel ffltratmn, the molecular weights of AOS-1, AOS-2 
and AGP were estimated to be 2500, 1500 and 3000, respectively. 

Methods 
Determmatton of the degree of polymenzatton of ohgosacchandes The 

method used was that described by Tanaka [13] and m brmf Involves the 
determination of aldltols derived from reducing-end carbohydrate residues. 

Specific optical rotatzon The specific optmal rotat ion of arablno-dlsacchar- 
1des was measured at 25°C using the Automatic Digital Polanmeter  PM-201, 
Union Glken Co., Japan. 

Determmatzon of monosaccharzdes To 150 gl of  a solutmn containing about  
200 pg monosaccharlde, 50 pl of  a standard mixture consisting of  mosltol (50 
pg) and 2<leoxy-glueose (25 /xg) were added. This mLxture was reduced at 
room temperature for an hour after addition of 50/~1 of  a 5% NaBH4 solution. 
Acetm acid (80 pl of a 2 M solutmn) was added to decompose the excess of  the 
reductant  The reduced sample was applied to a column (0.5 × 1.5 era) of 
Dowex 50-X8 (H ÷) and eluted with about  2 ml water. The eluate was evapo- 
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o c ,  A 5 6 0  n m  
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rated to dryness, followed by additmn and evaporatmn of methanol (five- 
times) to remove the boric acid. The residue was acetylated with acetic anhy- 
dride (15 pl) plus p y n d m e  (15 pl) at 100°C for 30 mm, followed by GLC, 
usmg a Shlmazu Gaschromatograph GC-4CM and a column (0.3 × 200 cm) of  
3% ECNSS-M on Gaschrom Q ( 1 0 0 - 1 2 0  mesh) at 190°C [15].  

Amino acid composztlon. Amino acid composl tmn of the glycopeptlde AGP 
from plant cell walls was determined after hydrolysis in 6 M HC1 at l l 0 ° C  for 
16 h, using the Ammo Acid Autoanalyzer JCL-6AH, JEOL, Japan. 

Methylat~on analysts Arabmo-dlsacchandes and the arabmose ohgomer con- 
taming no galactose were methylated by the method of  Hakomon  [16].  The 
methylated oligosacchandes were methanolysed with 1 M HC1 m anhydrous 
methanol at 80°C for 8 h, followed by neutralization with silver oxide. The 
products  were apphed to a gas chromatography column (0.3 × 200 cm) of 15% 
BDS on cehte {80--100 mesh) at 175°C Each partmlly methylated arabmose 
was tentahvely ldenttfmd m comparison with the retentmn time of  the follow- 
mg synthetm standards fully methylated glucose and galactose, and a mixture 
of  fully and partially methylated arabmose, prepared according to Aspmall 
[17] 

Enzymtc action of  a-L-arabmofuranostdase on arabmodtsacchar~des and 
glycopept~de from plant cell walls AOS-1 (200 pg), AOS-2 {200 pg) or AGP 
(1.0 mg) were separately incubated m the presence of  a-L-arabmofuranosldase 
(3.3 mU) at pH 4.8 [1] and 37°C for 24 h. Each sample was apphed to a 
column (0.5 × 3 cm) of  Dowex 50-X8 (H*) and the excluded fraction further 
applied to a column (0.5 × 3 cm) of  Dowex l -X8 (HCO~). Free arabmose m 
this excluded fraction was determined as described above. 

Stenhzat~on procedure of  incubation mtxtures. In those cases where the 
enzyme treatment  was for a long time period, the mcubatmn mixtures were 
sterilized either by filtration with a membrane filter (pore size, 0.22 #m, 
Mflhpore), or by  autoclaving. A drop of  toluene was added to the mLxture and 
the container sealed with a cap under sterile conditions. 

Results 

The properties of  arabmo-dzsaccharldes. Three kinds of  arabmo-dlsaccha- 
rides, Afar(1 ~ 3)Ara, Afar(1 -* 5)Ara and Arap(1 -* 5)Ara, were prepared as 
described m Materials. The propertms of  these materials are summarized m 
Table I The optmal ro tahon and the relative mobili ty of  each material were 
close to the values reported by Smith and Stephen [10] Each degree of  poly- 
menzahon  was approx 2. The methylahon analyms confLrmed the dlsaccharlde 
structures Afar(1-~ 3)Ara, Araf(1-* 5)Ara or Ar%(1-~ 5)Ara as shown m 
Table I. 

Enzymic action of  a-L-arabmofuranos~dase on the arabmo-dzsacchandes The 
time course of  the enzymm achon on the three kinds of  arabmo-dlsacchandes is 
shown m Fig. 4. The relahve act lwty at 16 h dlgestmn was 0.592 for Arab(1 -~ 
5)Ara and 0 014 for Arap(1 -* 5)Ara, assummg that the act lwty for Arab(1 -~ 
3)Ara was 1.00. This result shows that Arap(1 -* 5)Ara was shghtly hydrolyzed 
by the enzyme, while Afar(1-~ 3)Ara and Afar(1-~ 5)Ara were good sub- 
strates. 

From the Lmeweaver-Burk plot of  the enzymm actmn on both  arabmo- 
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T A B L E  I 

P R O P E R T I E S  O F  A R A B I N O - D I S A C C H A R I D E S  

Rga i  Re la t ive  m o b t h t y  o f  a r a b m o - d m a c c h a n d e  t o  ga l ac to se  o n  p a p e r - c h r o m a t o g r a m  w i t h  so lven t  CA), 
n-butanol/Pyndme/H20 49 2 2) ,  o r  (B),  e t h y l  a c e t a t e / a c e t a c  a c t d / f o r n u c  a c t d / H 2 0  ( 1 8  3 1 4) 
Dp  Average  degree  o f  p o l y m e r t z a t a o n  

A r a f ( l  -* 3 ) A r a  A r a f ( l  --* 5 ) A r a  A r a p ( l  --* 5 ) A r a  

[ a ] D  - -13 9 - -98 4 ca  0 
Rgal (A) 1 58 2 30 1 02 

1 16 I 22 0 94 
Dp 2 05 2 19 I 95 
M e t h y l a t t o n  analy,~LS 1 , 2 , 3 , 5 - 0 - M e - A r a  1 ,2 ,305-O-Me-Axa 1 0 2 , 3 , 4 - 0 - M e - A r a  

(1 000) (1 000) (1 000) 
(Mola r  r a t m )  1 , 2 , 5 - O - M e - A r a  1 , 2 , 3 - O - M e - A r a  1 ,2 ,3 -O-Me-Ara  

(0  7 4 9 )  (0 9 5 0 )  C0 8 0 2 )  
1 , 2 , 4 - O - M e - A r a  
C0 2 7 9 )  

furanosyl-arabmoses, the Mmhaehs constant (Kin) and maximum velocity (V) 
were determined to be 9.22 mM and 22.2 mU/mg protein for Araf(1 -* 3)Ara, 
and 8.06 mM and 13 0 mU/mg protein for Afar(1 -* 5)Ara, respectwely. The 
enzyme had a shght preference for Afar(1 -* 3)Ara, although the values of  K m 
for the two arabmofuranosldes were very similar 

The mode of  actton of  e-L-arabmofuranos~dase on araban Beet araban 
partmlly digested by e-L-arabmofuranosldase for different time permds was 
apphed to a column of Blo-gel P-10 (Fig. 5) Only the arabmose monomer  
appeared m fractmns retarded with Bin-gel P-10. No ohgomers smaller than 100 
degrees of  polymenzatmn could be observed at any mcubatmn time. Therefore, 
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Fig  4 T u n e  c o u r s e  o f  e n z y m t c  a c t i o n  o f  a - L - a r a b m o f u r a n o s l d a s e  o n  the  a r a b m o - c h s a c c h a n d e s  50  #l  o f  
18  m M  A r a f ( 1 - - ,  3 )Axa 4× X), Axaf(1--~ 5 ) A r a  (e . . . . . .  e )  o r  A r a p ( 1 - ~  5 ) A r a  (o ... o)  were  
i n c u b a t e d  w t th  5 0  #1 o f  ~ - L - a r a b m o f u r a n o s l d a s e  s o l u t i o n  (6 0 3  m U )  a n d  5 0  Nl o f  0 15 M s o d t u m  c i t r a t e /  
p h o s p h a t e  b u f f e r ,  p H  4 8 a t  3 7 ° C  f o r  d i f f e r e n t  p e r i o d s  The  re leased  a r a b m o s e  was  d e t e r m i n e d  as 
d e s e n b e d  m M e t h o d s  

Fig  5 E n z y n n c  a c t i o n  o f  a - L - a r a b m o f u r a n o s t d a s e  o n  b e e t  a r a b a n  6 0  m g  b e e t  a r a b a n  were  i n c u b a t e d  w i t h  
a - L - a r a b m o f u r a n o s a d a s e  443 8 m U )  a t  p H  4 8  a n d  37°C  A f t e r  s a m p h n g  a t  4 t h  (e e)0 7 t h  
(o . . . . . .  o)  a n d  1 4 t h  (X X) d a y ,  e a c h  s ample  w a s  a p p h e d  to  a c o l u m n  41 8 X 1 3 0  c m ) o f  Blo-gel 
P-10  a n d  e l u t e d  w i t h  w a t e r  T o t a l  c a r b o h y d r a t e  ( u p p e r  le f t  to  r i g h t  d o w n )  m e a c h  f r a c t i o n  was  de t e r -  
m i n e d  a t  4 8 0  n m  The  r e d u c i n g  suga r  ( u p p e r  r t gh t )  was  d e t e r m i n e d  a t  6 6 0  n m  b y  t h e  m e t h o d  o f  Pa rk  a n d  
J o h n s o n  [ 1 8 ]  
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It was concluded that this enzyme hydrolyzed exo-enzymlcally the natural sub- 
strate, beet  araban. 

a-L-Arabmofuranosldase released only 17.3% arablnose from the beet  araban 
after 21 days incubation. The beet  araban was not  completely hydrolyzed by 
the enzyme under any condition. 

Enzymic  actton o f  a-L-arabmofuranostdase on the araban fragments m the 
presence o f  a- and fJ-galactosldase As described above, the beet  araban was 
incompletely hydrolyzed by excess amounts of  a-L-arabmofuranosidase even 
after long periods of  incubation. Addition of  active enzyme after extended 
Incubation dld not  result m further degradation. Therefore, other  reasons than 
enzyme inactivation were considered. The beet  araban contained 4.3% galac- 
tose and trace amounts  of  other  monosacchandes.  The possibility was con- 
sldered that enzymatic degradation would proceed at the non-reducing end of  
the beet  araban until a galactose residue was exposed. At this point  no hydrol- 
ysis of  arabmoslde linkages would occur, since a-L-arabmofuranosldase is an 
exo-enzyme. This possibility was proven as follows. 

Araban fragments contammg galactose were obtmned from the hydrolyzate  
of  acetylated araban as described in Matermls. The fragments were digested by 
a-L-arabmofuranosidase m the presence of  both a - a n d  fl-galactosldase, fol- 
lowed by application to a column of  Bio-gel P-4 (Fig. 6). After 12 days of  
digestion by a-L-arabinofuranosidase wi thout  galactosldase (Fig. 6A), only 
5.9% of  the arabmose was released. In the presence of  both galactosldases (Fig. 
6B), 28.2% of the arabmose and 24.3% of  the available galactose were released, 
though the araban fragments were not  completely hydrolyzed The result indi- 
cates that  trace amounts  of  galactose are included m the araban chron. 

Enzymtc  action o f  a-L-arabmofuranostdase on arabznose ohgomer derwed 
from beet araban. Arabmose ohgomer contammg no galactose was prepared 
from beet  araban as described in Materials. The ohgomer was not  completely 
hydrolyzed by a-L-arabmofuranosldase even after long incubation periods as 
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Fig 6 E n z y m l c  a c t l o n  o f  c~-L-arabmofuranos ldase  o n  the  araban f r a g m e n t s  m c o - p r e s e n c e  o f  galactom- 
dases T h e  araban f r a g m e n t s  c o n t a t m n g  g a l a c t o s e  (4 95  rag) w e r e  i n c u b a t e d  m the  p r e s e n c e  o f  c~-L-arab- 
mofuranosndase  (3 03  m U ) ,  (A) ,  w l t h o u t  or  (B).  wl th  b o t h  c~-galactosldase (25  m U )  and  f l -galactosldase 
( 1 0 0  m U )  at p H  4 8 for  12 d a y s  T h e  i n c u b a t e d  m i x t u r e  w a s  a p p h e d  to a c o l u m n  ( I  2 × 100 c m )  of  Blo- 
gel P-4 a n d  e lu ted  wl th  0 02  M a c e t a t e  b u f f e r ,  p H  5 6. Tota l  c a r b o h y d r a t e s  w e r e  d e t e r m i n e d  at  480  n m  
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Fig 7 E n z y m i c  a c t i o n  of  ~ -L-arabmofuranosadase  o n  the  a r a b m o s e  o h g o m e r  T h e  a r a b m o s e  o h g o m e r  c o n -  
t s a m n g  no  ga lac tose  ( 2 6 0  pg )  was  i n c u b a t e d  m the  p r e s e n c e  o f  c~-L-arabmofuranos ldase  (1 46  m U )  at p H  
4 8,  A f t e r  14  d a y s ,  the  m c u b a t m n  m i x t u r e  was  a p p h e d  to  the  c o l u m n  o f  Bin-gel P-4 The  e l u t l o n  pa t t ern  
(e -') of total carbohydrates from the column was compared wlth that (X X) of a control 
mixture at zero-tlme 

shown m Fig. 7 In several experiments, only up to 29.3% of the arablnose were 
released from the ohgomer 

Methylatlon analysts of the arabmose ohgomer Partially methylated arabl- 
noses were isolated from a methylated product of  the arablnose ohgomer con- 
taming no galactose {Table II) The Isolation of  1,3,5-tn-O-methyl-arabmose 
and 1,3<h-O-methyl-arablnose lndmates the presence of arabmo-(1-~ 2) hnk- 
ages in the beet araban, and 1,2,4-tn-O-methyl-arablnose lndmates the presence 
of  arablnopyranosldes This is the first evidence for the presence of  (1 -~ 2) 
hnkages and arabmopyranoslde in beet araban, whmh may explain the incom- 
plete digestion by a-L-arabmofuranosldase 

Enzymzc action of a-L-arabmofuranostdase on the arabmo-ollgosacchandes 
and the glycopepttde from plant cell walls The arablno-ohgosaccharldes and 
the glycopeptlde contammg arablnose were prepared from the cell walls of S 
]aponwa calluses as described in Materials. 

AOS-1 and AOS-2 were regarded as arablno-ohgosaccharldes contaminated 
with a trace amount of hydroxyprohne {Table III) The degree of polymemza- 
tlon of AOS-1 and AOS-2 was presumed to be 17 or 10, respectively, from the 
elutlon pattern on Sephadex G-25 column On the other hand, AGP was 
regarded as a glycopeptide with a molecular weight of about 3000 Thus, this 
glycopeptlde was presumed to contain an average of  0.5 hydroxyprolyl-arab- 
mose hnkages per single molecule. 

TABLE II 

METHYLATION ANALYSIS OF ARABINOSE OLIGOMER DERIVED FROM BEET ARABAN 

Mola r  rat lo  

1 , 2 , 3 , 5 - O - M e - A r a  4 7 3  
1 , 2 , 3 - O - M e - A r a  2 81 
1 , 2 , 5 - O - M e - A r a  2 7 3  
1 , 2 , 4 - O - M e - A r a  1 39  
1 , 3 , 5 - O - M e - A r a  1 0 0  
1 ,3 -O-Me-Ara  1 16  
1 ,2 -O-Me-Ara  n d 

n d N o t  d e t e c t e d  
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T A B L E  I I I  

R E L A T I V E  C O M P O S I T I O N  O F  A R A B I N O o O L 1 G O S A C C H A R I D E S  A N D  G L Y C O P E P T I D E  F R O M  

S C O P O L I A  J A P O N I C A  C E L L  W A L L S  

R e l a t t v e  c o m p o s l t a o n  t s  expressed by m o l a r  r a t t o  

AOS-I AOS-2 A G P  

A r a b m o s e  6 4  9 3  4 6 4  9 0 1 2 2  

Hyp 1 0 0  1 0 0  1 0 0  

A s p  - -  - -  0 3 4 6  

T h r  - -  - -  0 1 4 2  

Ser - -  - -  0 0 9 9  

G l u  - -  - -  0 4 5 0  

Pro -- -- 0 471 

A l a  - -  - -  0 7 7 3  

Cys -- -- -- 

Val -- -- 0 668 

Met - -  - -  0 2 2 6  

H e  - -  - -  0 3 5 4  

L e u  -- -- 1 0 0 7  

P h e  - -  - -  0 0 7 5  

Lys -- -- 0 456 

H i s  -- -- 0 0 4 4  

When these ohgomers containing arablnose were used as substrates, a-L-arab- 
lnofuranosidase released 36.9, 41 7 and 5.9% of arablnose from AOS-1, AOS-2 
and AGP, respectively. The two arabmo-ohgosacchar|des were relatively good 
substrates, while a trace amount  of  arabmose was released from AGP It 
appears unlukely that the hydroxyprolyl-arabmose lmkage of  glycopeptlde from 
plant cell walls could be spht by this arabmofuranosldase 

DlSCUSSlOn 

It has been reported that  araban of  Plnus pmaster was composed of  long 
linear chams of arabmose m (1 -* 5) linkages with numerous arabmose mono- 
mers at tached through (1 -* 3) linkages [19].  Beet araban was also presumed to 
have a stmflar structure [20].  Arabmofuranomdase was considered to have a 
preference for (1 -* 3) linkages attached to an arabmose remdue of  the mmn 
chmn [20].  The preference of the enzyme for (1 -~ 3) hnkages was suspected 
to account  for the incomplete degradation of araban. However, our results 
mdmated a very small difference m the rates of  the enzymic hydrolyms of  
(1-~ 3) lmkages compared with those of  (1-~ 5) l inkages .  Therefore, other  
reasons for the mcomplete  degradation of araban by a-L-arabmofuranosldase 
must be considered. 

In methylat lon analys|s, the recovery of partially methylated arabmoses 
derived from branchmg points should be close to that  of  the fully methylated 
arablnose from the non-reducing ends. However, the recovery of  1,3-d:-O- 
methyl-arabmose was considerably less than 1,2,3,5-tetra-O-methyl-arablnose. 
Therefore, the presence of  other  branching structures m the arabmose ohgomer 
must be supposed. The methylation analysis also indmated that (I -, 2) linkages 
and arablnopyranosldes were present in the pure arablnose ohgomer of beet 
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araban. Degradahon experiments in the presence of  a- and ~-galactosldase also 
indicated that galactose was in the araban structure Those latter findings may 
explmn the incomplete degradatmn of  beet araban by a-L-arabmofuranosldase. 
Thus, it is suggested that beet araban has a more complex structure than that of  
araban from P pmaster reported by Aspmall [17] ,  though the whole structure 
of beet araban can not as yet be presented. 

Smith and Stephen have reported that Arab(1 -~ 3)Ara, Araf(1 -~ 5)Ara and 
Arap(1 -~ 5)Ara were obtained following hydrolysis of beet araban with 5 mM 
H2SO4 at 95°C for 6 h [10].  We were unable to recover these dlsaccharldes 
except Arat(1 -* 5)Ara. However, by changing the hydrolysis condition to 0.1 
M HC1 at 80°C for 3 h, Araf(1 -* 3)Ara was obtamed from acetylated araban. 
We are successful in synthesizing Arap(1 -* 5)Ara. Synthesis of  this dlsacchande 
has not been reported previously. Despite extensive efforts, arablnofuranosyl- 
dlsaccharldes could not be synthesized. 

Glycopephde AGP from S ]apon~ca contained arablnose covalently attached 
to hydroxyprohne as suggested by Lamport [2,3].  This hydroxyprolyl-arabl- 
nose linkage was hrst expected to be spht by a-L-arablnofuranosldase. How- 
ever, only a small amount of  arab]nose was released from AGP, whereas the 
arablno-ohgosacchandes from the same source served as a good substrate. 
Therefore, it was unlikely that a-L-arablnofuranosidase has a specificity for the 
hydroxyprolyl-arabmose lmkage. 
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