a-1, 3/4-L-Fucosidase

Code No. 4453 Size: 100 uU/100 ul

Systematicname: a-L-Fucoside fucohydrolase

Enzyme code: 3.2.1.51
Source: Streptomyces sp. 142
Form:

Solution in 50 mM potassium phosphate buffer, pH 6.0, containing 0.1 M
NaCl, 0.02% NaN3 and 0.1% Brij-58.

Storage: 4°C

Reaction:
This enzyme catalyses the hydrolytic cleavage of a-fucoside bond and the
L-fucose is released.

Substrate specificity :
+ This enzyme specifically cleaves a 1,3-and a1, 4-fucoside bond.
+ This enzyme also releases L-fucose from a 1-acid glycoprotein.

Properties:

Molecular weight :

Michaelis constant :
Km=10.1 uM (PA-Lacto-N-fucopentaose Il: Table 1, Substrate 1)
Km=1.08 u M (PA-Lacto-N-fucopentaose Il : Table 1, Substrate 2)

Optimum pH: pH 6.0 (Table 1, Substrate 2)
Range of pH stability : pH4.5-7.0(37°C, 60 minutes)
Stabilizer: 0.1% NP-40, 0.1% Brij-58, and 0.02% BSA

40,000 (Gel filtration method)

Definition of activity :
One unitis the amount of enzyme required to hydrolyze 1 umol of
pyridylamino lacto-N-fucopentaose Il within 1 minute at 37°C at pH 6.0.

Purity:

<Protease Contamination>

No protease activity is detected after incubation of 10 uU
a-1,3/4-L-Fucosidase with 4 nmol oxidized insulin B chain for 16 hours
at37°C,in 20 ulof 150 mM phosphate buffer, pH7.5.

<Exoglucosidase Contamination>

No detectable a-galactosidase, 3-galactosidase, 3-N-acetylglucosaminidase,
a-mannosidase, and 3-xylosidase activities are detected when 20 U
a-1,3/4-L-Fucosidase is incubated with 100 nmol of a p-nitrophenyl
glycoside for 16 hours at 37°C, in 0.1 ml of 300 mM potassium phosphate
buffer, pH6.0.
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a-1, 3/4-L-Fucosidase

Code No.4453 FE: 100 uU/100 ul

OXH4 a-L-Fucoside fucohydrolase
OHRES 3.2.1.51

OHIE Streptomyces sp.142
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IHATUREH:
Km = 10.1 uM (PA-lacto-N-fucopentaose Il : Table 1, Substrate 1)
Km = 1.08 uM (PA-lacto-N-fucopentaose Il : Table 1, Substrate 2)

#740,000 (7' /L53&E)

i@ pH : pH6.0 (Table 1, Substrate 2)

pH REMEL : pH4.5 ~ 7.0 (37°C. 60 min.)

ZELH 0.1% NP-40. 0.1% Brij-58. 0.02% BSA
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DE—UERDEDH DI

<BREIFVYXILT7—EEME>
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p-NP-B-N-Acetylglucosaminide

p-NP-a-L-Fucoside

(p-NP: p-nitrophenyl)
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a-1,3/4-L.-Fucosidase

Table 1. Substrate specificity of a-1,3/4-L-Fucosidase

No.

Substrate

Specific activity
(mU/mgq)

Relative activity
(%)

PA-Sugar Chain 044 (Cat. #4144)

Gal 8 1-3GIcNAc B8 1-3Gal B8 1-4Glc-PA

4
Fucal/

819.2

100

PA-Sugar Chain 045 (Cat. #4145)

Gal B 1-4GIcNAc B 1-3Gal B 1-4Glc-PA

3
Fuca1/

460.9

56.3

PA-Sugar Chain 046 (Cat. #4146)

Fuc a 1-2Gal B 1-3GIcNAc 8 1-3Gal B 1-4Glc-PA

4
Fuc a 1/

68.5

8.36

Neu5Ac a 2-3Gal B 1-3GalNAc 8 1-3Gal 8 1-4Glc-PA

4
Fuc a 1/

0.106

0.01

Sialyl Lex

Neu5Ac a 2-3Gal B 1-4GalNAc B 1-3Gal B 1-4Glc-PA

3
Fuca 1/

0.101

0.01

PA-Sugar Chain 005 (Cat. #4105)

Gal 8 1-4GIcNAc B8 1-2Man a 1\

Gal B 1-4GIcNAc B8 1 gMan B 1-4GlcNAc B 1-4GIcNAc-PA
3

4
Fuca1” 2Mana1

Gal B 1-4GIcNAc B 1

201.3

24.6

PA-Sugar Chain 049 (Cat. #4149)

Fuc a 1-2Gal 8 1-4Glc-PA

PA-Sugar Chain 043 (Cat. #4143)

Fuc a 1-2Gal B 1-3GIcNAc 8 1-3Gal 8 1-4Glc-PA

PA-Sugar Chain 048 (Cat. #4148)

GalNAc a 1-3Gal 8 1-3GIcNAc B 1-3Gal 3 1-4Glc-PA
2 4

Fuc a 1/Fuca1/

PA-Sugar Chain 009 (Cat. #4109)

Fuca 1 N
Gal B 1-4GIcNAc B8 1-2Man a 1\6

6
3 Man 3 1-4GIcNAc B 1-4GIcNAc-PA

Gal B 1-4GIcNAc 8 1-2Man a 1—

PA : Pyridylamino (group) PA-Sugar chain was derivatizated according to the method of Kondo et a/.
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a-1,3/4-L.-Fucosidase

Application 1 : a-1, 3/4-L-Fucosidase |2 & % PA {L¥EsHDEEZE ML
Table 1 DHE#EEEE & L T TFEEDFEMT Fucosidase SE{b 1T 1z,

[ =m0
10 UM #E8H 2 ul
500mM U VEEH ) U L& ER (pH6.0) 2 ul
BERBR X ul
TREREEIK 6~Xul
Total 10 ul
OIR{EFIE
FERERERE 37°CT 30 DfEdH 5L E 60 DREIRFFER. 1% MU 74 OBESAR 40 ul ZMMA TRIGEELE L. HPLC 2Hricitd 2,
@R
HEEH BEs MK EEE (%)
(Number of ( ” U% %] - -
Table 1) H 30 min. 60 min.
1 1 Gal 8 1-3GlcNAc B 1-3Gal 8 1-4Glc-PA 100 100
2 1 Gal 8 1-4GlcNAc 8 1-3Gal 3 1-4Glc-PA 95 100
3 5 Fuc a 1-2Gal B 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 77 100
Gal B 1-4GIcNAc B 1-2Man a 1\6
3 Man B 1-4GIcNAc B 1-4GIcNAc-PA
6 2 Gal B 1-4GIcNAC B 1~ 91 100
g Man a1
Gal B 1-4GIcNAc B 1—
8 5 Fuc a 1-2Gal B 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 0 0

Application2 : a-1, 3/4-.-Fucosidase Ic & 28542 >~ I\ BOEEZEHE(L

al-BMEE2 >N E (a1-AGP) 1. 5F= 44,000 DIEER VNI B TH 45%DIEESATWVS, FEHITDTFAD 5ED Asn FREICN- 7)Y
FESLTH Y. ZOEEIL N-Acetyl-lactosamine type DINA T Y7+, MIT T+ T I 7V 7 HEEETH S,

FNUTYTF TRSTUTHIZY bOIBETHREED GIcNAc D 3 filciE Fuc R afEE& L TH Y. D Fuc ZEF BT Y5 olca-1,3/4-1-
Fucosidase %z AL e,

O EFIE

a1-AGP 50 pmol & a-1, 3/4-L-Fucosidase 25 uU & 2 MBRBE7 Y EZ U LEEEL 100 mM U B A U U LEBER (pH6.0) 10 ul & 37°C. 20 BEREMR
B 1% ) 704 OFFEEAR 20 ul EMA TRISEFLET S, 205520 ul #EE L. PALSTATION ZAWT PA{LRGETTVL. BERISICE D
b LTz L-Fucose & PA b9 %, PA-Fucose (&1 7 > 3#5 /5 Ls (PALPAK TypeA) & UMz HPLC 1 ickUEET B,

;{gzoﬂéa VINGBITH T BIEMEERE T B LDRNICR Y E LS LR LT
IR W L fz L-Fucose £ (%)
Acid Hydrolysis * 100
(NH4)2504, (—) 1"
(NH4)2504, (+) 101

* © 4 M trifluoroacticacid  100°C. 3 hr
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a-1,3/4-L.-Fucosidase

Application 1:Enzymatic cleavage of PA-Sugar chain with a -1,3/4-L-Fucosidase
The reactions were performed using PA-sugar chains in Table 1 as substrates.

The reaction mixture was as follows :

10 uMPA-Sugar chain 2 ul
500 mM Potassium phosphate buffer, pH 6.0 2 ul
Enzyme solution X ul
Sterile purified water 6-X ul
Total 10 ul

The reaction mixture was incubated at 37°C for 30 min or 60 min, then 40 u | of 1% trifluoroacetic acid was added to reaction mixture to stop the reaction.
The reaction mixture was analyzed by HPLC.

Result:
Substrate | Amount of Rate of hydrolysis (%)
(Numberof | enzyme Cleavaged product ) i
Table 1) (uL) 30 min 60 min
1 1 Gal 3 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 100 100
2 1 Gal 3 1-4GIcNAc B 1-3Gal B 1-4Glc-PA 95 100
3 5 Fuc a 1-2Gal B 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 77 100
Gal 3 1-4GIcNAc B 1-2Man a 1\6
3 Man B 1-4GlIcNAc 3 1-4GIcNAc-PA
6 2 Gal B 1- 91 100
al B 1-4GIcNAc B 1\4 "
N anal
Gal B 1-4GIcNAc B 1—
8 5 Fuc a 1-2Gal B 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 0 0

Application 2 : Enzymatic cleavage of glycoprotein with a-1,3/4-L-Fucosidase

a 1-acid glycoprotein(a 1-AGP) is the serum glycoprotein, M.W. 44,000 and it contains approx. 45% of sugar in the molecule. Its sugar chains are linked to
five intramolecular Asn residues by N-glycoside bond and its structures are N-Acetyllactosamin type biantennary, triantennary, and tetraantennary sugar
chains.

Since afucose is linked to the nonreducing terminal GIcNAc of triantennary or tetraantennary unitby a-1,3 bond, a -1, 3/4-L-Fucosidase was used to
release the fucose.

50 pmol of a 1-AGF and 25 u U of a-1,3/4-L-Fucosidase was incubated at 37°C for 20 hoursin 10 w1 of 100 mM potassium phosphate buffer, pH 6.0,
containing 2 M ammonium sulfate, then 1% trifluoroacetic acid was added to reaction mixture to stop the reaction.

20 ulof reaction solution was dried, then the released fucose was pyridylaminated by using PALSTATION. PA-fucose was determined by HPLC using the
anion exchange column (PALPAK Type INE

?;:I:t'ivity of this enzyme for glycoprotein was increased by adding ammonium sulfate remarkably.
Cleavage Condition Amount of released L-Fucose (%)
Acid Hydrolysis * 100
Enzymatic (NH4)2504, (-) 1
Cleavage (NH4)2504, (+) 101

* 4 Mtrifluoroaceticacid 100°C, 3hr
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