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Isolation and Characterization of Rat Intestinal 1, 3-o-D-

Glucosaccharide Hydrolase
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])Faculz‘y of Science of Living, Osaka City University
and 2)Ky0to Junior College

A glucosidase having specificity towards a-(1->2)-, a-(1-+3)-, and «-(1—~>4)-D-glu-
cosidic linkages, was solubilized from the rat small intestinal mucosa by papain treat-
ment. The glucosidase was purfied in a highly homogeneous state by successive chro-
matographies on DEAE-Sephacel and Sepharcy! S-400 columns. The molecular weight
of purified enzyme was 300,000, as estimated by Sephacryl S-400 gel filtration,
and its isoelectric point was found to be 4.5. |

The purified enzyme hydrolyzed kojibiose, nigerose, O-a-D-glucopyranosyl-
(1=3)-0-a-D-glucopyranosyl-(1—4)-0-a-D-glucopyranose (elsinotriose), maltose,
maltotriose and amylose at a relative hydrolysis rate of 26, 18, 65, 100, 98, and 4, res-

pectively. However, a,o-trehalose, panose, sucrose, isomaltose, maltitol and p-nitro-
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phenyl @-D - glucopyranoside were not hydrolyzed.

BB © OB T L ) EAEOK S Ay B0 M R I M b T
BUCEAET 5 B R Ut Y SR MRERAEEAREIZ R L TwD, Zh b ) T ERE
FL LT, BIFRIEICFEET D sucrase-isomaltase HAMAS maltase-glucoamylase,
treharase 125WT 0% < PEERILEEIZE DI, ﬁ%ﬂ%ﬂﬁﬁ#iﬂkﬁ%, BEEDKTIC X
%, Wb brush border membrane disease DT, JRFEOEH DL OHELH D, Lo
L, FfE, F4x22) =774 "= LTHEABIRATWS, Wb LIRS SR
5 ERIEREE OB &2, TOWRIICET SHEIR DR, £2 T, BAlE, v bFY
=fE, % glycogen ® a~- amylase #EW, KOFKNDFER TH S Elusinoe leucospila
DEPET B, a1, 4- glucoside fi& Lic =Hf % 7o i3Puiiss a—1, 3- glucoside & TH 2
57z glucan T % Elsinan P76 a- amylase B TEBNZA Y T8 (S5 ) 0, T v b
B X B, R SRR £ 0 BB LTck 25, Ty VBRI a- 1, 3 -
glucoside &R BB BIEME R\NE Uiz, = OFERIERE S OB, FRE2{Tocn T
ZiewmET 5,

£ BR A &

JEAERERE Y, 4% 8 b Wister ROHET v b (FAHE, W1809, HMERTM L Y EA)
X0 BN R AR TS, FIEL, 294 K/ 720 ThE L VL, BEHEEH
ﬁ%@%m%%%ﬁé%7uy$%5+4$—mrm%$+4fu,ﬁb%ﬁﬁapwanmf
37°C, 1B S bnE, 105000 X ¢, 1M, ERLL, TOREEZbLW,

BESRIEME ORE L, BRI (0.1ml), FEVEK(0.1m) £000.8mlo 1.0M sodium malate
buffer, pH7.0 #fivC, HE X v W+ % glucose # Dahlqvist ® glucostat & 575
52 1 THIE Ls, HEIci: maltose, sucrose, nigerose, maltotriose &% elsinotriose
(G1-3G1—>4G, elsinan » a-amylase gy X VAR L ) A7z, BEFE 1 unitid
37°CI2 T 1 43I 1 # mole NEAICIEM T oBERIEME L LT,

HRERUOEZE
7 % glycogen OETEIC > W TEATZEE 1Y, 28 KW THLMC LI L 9 i, glye-
ogen BIT-OHLSE < 1E, DENE L, HEBTREBHEY a-1, 4 - HEROHBETH
5, ZhE T AT VIO a- amylase ick ) FEETY, HBohic a-1, 6 - FEREELS
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DLV a- limit dextrin O¥HAL, IR & SERBIFEEEIC T malto-oligo ¥ & ikEIs L /-
LZh, HEOEAE 1—7? malto-oligo B & [{EE, glucose & L TH{LIRIN S h 22,

B 6oL i oic, 7, E. leucospila BN SMECH% Elsinan O FA 24 ) —7 7 4 5
CHRERHLIL S, REEME 2 L AT 0 —ABRTEAE L0 —F, HoLEIK
LI &S IR L T VWKRD a- amylase Ta-1, 3R EEL=H (LY /) LY
A=A ) ETHMENDIEENS, TOZPE(0-a-D-glucopyranosyl-( 1-—-3) =0 - a-
p - glucopyranosyl ~ (1—4) -0 -a-Db-glucopyranose J ® 5 v F/NBTD, WLIRIT
&, KEBBREC TR Lc, £ ORE, JFFRTRMIC a-1, 3 A &I bl s SR
FCoMEENTAR, glucose & LTHLRIREN D Z LB RWE Lz, & 6125 v MBI
&£ Y papain UHIC L D 156N 7 IEAEA BRI Sy & elsinotriose IWEA & ¥z n, %
F a-1, 3- glucoside FEH VKM EN T glucose & maltose NAEL, & 612 maltose A

v Salivary , Pancreas

* Asp. oryzae
CH,OH CH,OH CH,0H
(o} (o)
OH H,0H
HO o °
OH H OH
3-0-a-D-GLUCOSYL-MALTOSE

Fig. 1. Action pattern of human salivary, hog pancreas, and Asp.
oryzae o-amylase on elsinan
* 3-O-substituted D-glucose,

©- 4-O-substituted D-glucose
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glucose FTHMEND Z LG MR- Tz, BHEETT v MINEE ©m a-1,3-glucoside
A OIMASRIER IO W THBENR RS 6 20D T, FHald a-1, 3- glucosidase mif
PEEIEEL LT, £OBROHR, FRERALL,

20CiE 5 v FNBEEIE L b papain I THE - HEESEE 2 & DEAE- Sephacel column
2T column chromatography #47 - 72§58 #5732%, maltase & 0 elsinotriose /K
RIEM: ( LAF maltase/nigerase &M &4 5% ) BHA I, pH8.0 » buffer Hhic T DEAE-Se-
phacel column IZHE L, NaCl BE, #0.2MICTHEH L, 5122 ™ maltase/nigerase
IEMEE 4y 2 3 123 & 51 Sephacryl S-400 column l2 T/ A Ail&4TH Z LIC L Y sucrase
EMEE DB 52 L sc&iz, M4z + L 9ic Sephacryl S-400 column chromato-
graphy 1z L W B 6 N 7-EEER % & & 51 Sephacryl S-400 & TH V5B EFT 5 &, maltase
IEME & nigerase JEME & A3EI—? retention volume THH &, BEREKEIWICIZIEE— R
EZENEONTT, ZNETORRGEENL, 20T v b/NERIED maltase & nigerase (a-
1, 3 -glucoside FERKMIEM ) Z—HTobnLeFEALND, R1ILThZhOFIER
IZ81F %, nigerose, maltose, isomaltose, sucrose ¥ T A{EHEZ F L BTz,

IORNPOHALNRE O, BRIEEEICIL, isomaltase-sucrase FEMEITE £, nigerase
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Fig. 2. DEAE-Sephacel column chromatography of the papain-solubilized enzyme fraction
substrate; @@ Maltose, O—O Sucrose, B Elsinotriose
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Fig. 3. First Sephacryl S-400 chromatogra-
phy of the glucosidase fraction Fig. 4. Second Sephacryl S-400 chromatography

from the DEAE-Sephacel column of the glucosidase fraction from the
chromatography first Sephacryl S-400 column chroma-
Substrate; @@ Maltose, OO Sucrose, tography

B-8 Elsinotriose Substrate; ®-® Maltose. -8 Elsinotriose

Table 1. Purification of mucosal glucosidase

Purification Total Total ‘Enzyme activity
Step Vol. Prot. Nigerose Maltose I so- Sucrose

(mD) (mg) maltose

T.A. S.A. T.A. S.A. T.A. S.A. T.A. S.A.

Papain- 57.0 136.8 504 3.7 2738 20.0 214 1.6 260 1.9
Solubilized
DEAE-Sephacel 2.8 3.8 294 77.1 1426 374.2 300 78.8 22 374.2
Sephacryl S-400 5.5 0.4 139 374.4 174 4349 — - — —

T.A.; Total activity (x 1072 U)

S.A.; Specific activity ( x 1073 U/mg protein )
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JEMEL LTiE, 1201%, maltase #GMEE LCix 20 %, HBER X 0 iEMS LR Lc, 2 OF%
FEOEERIMS-ATTT LY, 45, FFEIEN 5-BIiC Sephacryl i2k 27 V5
X V#I 3 X 10° Th »7-, Flanagan® 6iX5 v b /N maltase/glucoamylase ®
EES, ROSFEIEAEN 4.2, 5 X 10° LBREL T D, FHERERD, maltose,
nigerose Izt % fi@pH X 6.5 7.0 T 9, Flanagan & ¢ maltase /glucoamylase 0%
NLBEE LWMETH -7, BEREMICHE U CRE 2 R &£ 9 OB #1 -maltose,
nigerose MIEMNIC, a-1, 2- FEE L7z kojibiose izt L THIEMA$ %523, sucrose, treha-
lose, isomaltose, laminaribiose, gentiobiose IZIXfEA® ¥, T AKEBETH S p-
nitrophenyl a-Db- glucopyranoside 3 X (¥ maltose &7t L T 6 % maltitol (X
MLk ot, ' .
AHEREBEE TRESO TV 3/ NBHIEDS R SMBRRORERRE L RS 5 &,
Flanagan & (2§58 maltase/glucoamylase {X maltose, soluble starch, p- nitrophenyl

Table 2. Hydrolyses of saccharides by purified mucosal glucosidase

Saccharide Structure Hydrolysis Substrate K
(%) concentration (mM)

Trehalose a-Gl=>alG - 1.3 mM

Kojibiose a-Gl= 2G 21.8 1.3 mM 13.6

Sucrose B-F2—>alG - » 1.3 mM

Nigerose a-Gl=> 3G 15.0 1.3 mM 26.6

Maltose a-Gl1— 4G 84.1 1.3 mM 1.6

Maltitol a-G1=> 4G(red.) - 1.3 mM

Isomaltose a-Gl—»> 6G - 1.3 mM

Laminaribiose B-Gl1— 3G - 1.3 mM

Gentiobiose - B-G1—> 6G - 1.3 mM

Elsinotriose a-Gl1— a3G1 ~ 4G 55.0 0.88 mM

Mltotriose -Gl ad4Gl - 4G 81.9 0.88 mM

Panose a-Gl=> a6Gl > 4G - 0.88 mM

p-a-NPG p-mistor-, ¢ - 1.0 mM

phenyla
Amylose (a-Gl=»> 4G), 3.1 0.44 mg/ml

G: Glucopyranose

F: Fructofuranose

Substrates concentrations were adjusted to 2.7 x 10~ moles of glucosidic bonds/liter.
Substrates were incubated with the enzyme for 30 min at 37°.

K, value was calculated from Lineweaver-Burk plot.

— 124 —


Administrator
長方形


[(MERERME F3% 1986]

pl=4.5

pH (as4)

Enzyme Activity (mUsmi)

Fraction Number

Fig. 5A. Isoelectric focussing of the mucosal
glucosidase
Substrate; @@ Maltose,
#-8 Elsinotriose
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Fig. 5B. Estimation of the molecular weight of mucosal
glucosidase by Sephacryl S-400 gel filtration
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a—D- glucopyranoside % 152 : 1.4 : 1.5 OEELTIASB TS L &RE L. £,
Kolinska™ & iZ i3 H & h iz glucoamylase A% maltose, starch, isomaltose, p—nitro-
phenyl a-D- glucopyranoside &% LT 42.7 ¢ 28.4 : 7.6 : 0.72 DEMHILE b >z &
FHELTWS, SEFEH4 SREHE L7 maltase/nigerase 2HEE THE ST 5 maltase
/glucoamylase L[F—D L DD Dy, B BERERRODICOWTIRASERFNEET 2,
%7 Torres® b iEA XAl L O FHEANEICH#HE &> a- glucosidase &L T 5 7%,
T OFAR RN, maltose, nigerose, kojibiose 3 o B 2 R AR MEESR 0L D
EHEICHPL TS,

BE, TR ERP oD, BAZT v NIRRT 2= LY, papain {Hib
+ 5% { [ RIEM % &> maltase/nigerase BERHI LY & 2 7223, Z OBRA BB A OB
SEORE) R TR b L b D B GRS,

PLEDORERL Y v b/NBRIEICIE a-1, 4~ glucoside AP, a-1, 2-, a-1, 3
- glucoside & & MK ST 2 71 a4 V) THESEERGFET 205, 2 OBESRIGEHEOFE
HiZ, VWb 5 maltase iIC L 2FEEESR V. 202 LRIERELshZwEBbh T
a-1, 2=, a—1, 3- glucoside fEAR&EHFT S /L a4y 28, Biighs (a-glucan) 227
v FNOVELEICTKRBERNEN TR A X R ERDHZEEERTS, ZHCBEEL TAMH
DNEREIRIC b Z 0 & 5 e BB R E b OBERETET 5 0B REFIIOER IR,
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