Lacto-N-biosidase
from Streptomyces sp. 142

Code No. 4456 Size: 100 uU

Note:
The storage temperature of enzyme has been changed to -20°C from
4°C.(Lot.N106AB-)

Description:

This product spcifically hydrolyzes oligosaccharides with type | chain

and produces lacto-N-biose (Gal 3 1-3GIcNAc) but dose not hydrolyzes
oligosaccharides with type Il chain. So it can be used to judge the
structure of type |, Il glycoprotein and glycolipid sugar chain. Also as it
can distinguish Lewis? structure from Lewis* structure in conjunction use
with a-1,3/4-L-Fucosidase (Cat. #4453), this enzyme is useful in analyzing
structure and function of glycoprotein and glycolipid sugar-chain. One
vial of this product (100 1) allows 50 - 100 reactions of enzyme digestion
of sugar chain up to 10 pmol.

Source: Streptomyces sp.142

Form: Solution in 50 mM sodium acetate buffer, pH 5.5,
containing 0.05% Brij-58.

Storage: -20°C

Concentration: 1 uU/ul

Reaction:
Specific hydrolysis of oligosaccharides with type | chain (Gal 3 1- 3GIcNAc-)
and production of lacto-N-biose (Gal 3 1- 3GIcNAC).

Definition of activity :
One unitis the amount of enzyme required to hydrolyze T umol of
pyridylamino lacto-N-tetraose within T minute at 37°C at pH 5.5.

Assay of activety :

Incubated with 2 u M PA-lacto-N-tetraose (PA-Sugar Chain 042; Cat.
#4142) as a substrate in 40 mM sadium acetate, pH 5.5, at 37°C for 20 min.
Stop the reaction by adding 1% trifluoroacetic acid.

Analyze the reaction mixture by HPLC and calculate the enzyme activity
from the amount of the product; PA-lactose (PA-Sugan Chain 026; Cat.
#4126).

Properities :

Molecular weight; 60,000 (SDS-PAGE)

Stabilizer; non-ionic detergent (Brij58, NP-40)
bovine serum albumin

Inhibitors; Hg?*, Cu?t, Fe3+, lacto-N-biose

Optimum pH; pH 5.5 (Sodium citrate buffer, Sodium phosphate
buffer) Substrate: PA-lacto-N-tetraose

pH stability; pH4.0-10.0 (4°C, 16 hours)

Michaelis constant; Km=6.80 uM
(PA-lacto-N-tetraose: PA-Sugar Chain 042, Cat. #4142)
Km=389uM
(PA-Sugar Chain 003, Cat. #4103)

Purity:

Protease Contamination:
No protease activity is detected after incubation of 10 ulLacto-N-
biosidase with 0.4 mM oxidized insulin B chain for 16 hours at 37°C, in
10 u1of 200 mM sodium acetate buffer, pH 5.5.

Endoglycosidase and Exoglycosidase Contamination:
Substrate:
1) p-NP-glycoside:
25 ulof Lacto-N-biosidase isincubated with 1.1 mM p-nitrophenyl
glycoside for 16 hours at 37°C,in 225 11 of 40 mM sodium acetate
buffer, pH 4.5. Then 250 ulof 1 M sodium carbonate is added to
the reaction mixture to stop the reaction, measured at 405 nm. The
detection limitis 1 pU/ml.

2) PA-Sugar Chain:
2 ulof Lacto-N-biosidase isincubated with 2 .t M PA-Sugar Chain
for 16 hoursat 37°C, in 8 ulof 40 mM sodium acetate buffer,
pH5.5.Then 2 i1 of 1% trifluoroacetic acid is added to the reaction
mixture to stop the reaction. The reaction mixture is analyzed by
HPLC. The detection limitis 0.1 p U/ml.

Contaminating activity p-NP-glycoside PA-Sugar Chain

a-Fucosidase <0.005% <0.01%
a-Galactosidase <0.02% ND
B-Galactosidase ND ND
a-Glucosidase NT ND
B-Glucosidase <0.005% <0.015%
3-N-Acetylhexosaminidase <0.5% ND
a-N-Acetylgalactosaminidase NT ND
a-Mannosidase ND ND
B-Mannosidase <0.005 NT
Sialidase NT ND
Endo- 3-N-acetylglucosaminidase NT ND

ND; Not detected, NT; Not tested
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Note

This product is for research use only. It is not intended for use in
therapeutic or diagnostic procedures for humans or animals. Also, do
not use this product as food, cosmetic, or household item, etc.
Takara products may not be resold or transferred, modified for resale
or transfer, or used to manufacture commercial products without
written approval from Takara Bio Inc.

If you require licenses for other use, please contact us by phone at
+81 77 565 6973 or from our website at www.takara-bio.com.

Your use of this product is also subject to compliance with any
applicable licensing requirements described on the product web
page. It is your responsibility to review, understand and adhere to
any restrictions imposed by such statements.

All trademarks are the property of their respective owners. Certain
trademarks may not be registered in all jurisdictions.
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Lacto-N-biosidase
from Streptomyces sp. 142

Code No. 4456 BE: 100 uU

THEE
A&RIE, Lot. N106AB &K WRTEREN 4°CH5 — 20°CICEEBENE
LTz

@ HmEHEA
Lacto-N-biosidase (&, | BUAESHEGICHFEMICIER L CHEHDIBRTR
#H 5 Lacto-N-biose (Gal 31-3GIcNAc) Z @3 B H0, |l BUkEdEICIE L
KHEBLEW D B2 Y o BRMEISEEMED | B || B 0RIIc
FETES, £fe. a-1,3/4-L-Fucosidase (MG — K 4453) L#EHED
BTHWART EICKY, Lewis? #BiE & Lewis IEEMAT BT ENTE
%, HEZ NV BOERBEEHEOEIE S KEDERICERTH %,
AEEE 100 uU (1 vial ) T. ¥EEE~ 10 pmol I LT, HELZ 50 ~
100 B OBERBIEDTZ B
[ J::p Streptomyces sp.142
[ Fi%N BIR

[0.05% Brij 58 = &% 50 mM BFER F ') U LNEEETR (pH5.5)]

® %7 —20°C

O RE T pU/ul

@ &It IERTTARIGIC | BUNESHAEIE (Gal B1-3GIcNAC-) Z R DRERE
|Z4EF L C Lacto-N-biose (Gal 31-3GIcNAC) % Ekd 5,1

@ EEDES

37°C.pH5.5 12H LT PA-lacto-N-tetraose K5 143RFIZ 1 wmol @ PA-lactose
EEMTABREZ 11U LT 5,

@ FHAEE

2 UM @ PA-lacto-N-tetraose (PA-Sugar Chain 042; &5 0— F 4142) &
6 40 mM EREEF b U U LEEER (pH5.5) H. 37°CT 20 EBRERE
EITDOERE 1% DO M) T7/VAOKBEMATRIGZ LD D, RIGEK
# HPLC ToOH# LT, £/t [PA-lactose. (PA-Sugar Chain 026; 85 1—
K 4126)] DEN SEBEREEEEET 5.

@ —fRAIEE
DFE: #9 60,000 (SDS-PAGE)
RELH : JEA A > EREGEMA] (Brij 58, NP-40).
Bovine serum albumin
PHER : Hg2t. Cu2t, Fe3+ lacto-N-biose
E pH - pH55 (V T8+ b U LR ER. BT MU DL
BER) &8 ©  PA-lacto-N-tetraose

pH REMEH ©  pH4.0 ~ 10.0 (4°C. 16 hours)
THIUREH: Km =680 uM
HE : PA-lacto-N-tetraose (PA-Sugar Chain 042 ;
BEO— K 4142)
Km =389 uM
EE : PA-Sugar Chain 003 (B& 30— K 4103)

@ HiE
1. REIFYVIUIVE—EEES LTI N ) OV 4 —EE
ARET
p-NP-glycoside 1.1 mM % && 40 mMBEES - b+ 1 o LB ETR (pH4.5)
225 pl |TABERIZ M 25 ul ZHINZ T 37°CT 16 BERIGETThE
% VMKEES M) U250 ul ZIZR TRIGEELE L. 405 nm (T
B BRIGROBHAEZRET B, SEEDBRERRIE 1 uU/ml,

PESHEE :
BH 7% PA-Sugar Chain 2 uM Z&E 40 mM BEEE S b U LEER
(pH5.5) 8 ul ITAEERIER 2 ul ZINA T 37°CT 16 KREIRIGZ T
HEfE 1% D M) 7)VAOEBEMNZ TRIGZLESD S,
RIS#H%Z HPLC THM LT, £RDOEEZAND, FEEORLIR
FU& 0.1 pU/ml,

FBEJ) OV A —EN EREE MEHEE
a-Fucosidase <0.005% <0.01%
a-Galactosidase <0.02% ND
3-Galactosidase ND ND
a-Glucosidase NT ND
B-Glucosidase <0.005% <0.015%
B-N-Acetylhexosaminidase <0.5% ND
a-N-Acetylgalactosaminidase NT ND
a-Mannosidase ND ND
3-Mannosidase <0.005 NT
Sialidase NT ND
Endo- 3-N-acetylglucosaminidase NT ND

ND; Not detected, NT; Not tested

2. BEIOTT7—LEN
B> X1 B#H 04 mM ZEE 200 MM BEBE S b U D LEETR
(pH5.5) 10 pl ICABERIZR 10 pul ZINA T 37°CT 16 RERIGE
Bl RISKZHERR HPLC THOM LR, 28 Ebr>vX
) B#H) UADE—Y ZRDIEH ol
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Lacto-N-biosidase
from Streptomyces sp. 142

Substrate specificity of Lacto-N-biosidase

Substrate Relative activity (%)
Gla B 1-3GIcNAc 8 1-3Gal B 1-4Glc-PA 100
(PA-Sugar Chain 042)

Gal B 1-4GIcNAc B 1-3Gal B 1-4Glc-PA 0
(PA-Sugar Chain 041)

Fuca 1-2Gal 8 1-3GIcNAc 8 1-3Gal 3 1-4Glc-PA 0
(PA-Sugar Chain 043)

Gal B1-3GIcNAc 8 1-3Gal B 1-4Glc-PA 0

Fuca1”
(PA-Sugar Chain 044)

Gal B 1-4GIcNAc B 1-3Gal B 1-4Glc-PA 0

Fuca1”
(PA-Sugar Chain 045)

Gal B1-4GIcNAcB1-2Mana 1 _

6

Gal B1-3GICNACB T4 1/3 Man 3 1-4GIcNAc 3 1-4GIcNAc-PA
ana

Gal B1-4GIcNAC 31 -2

(PA-Sugar Chain 003)

Neu5Ac a 2-3 Gal 8 1-3GIcNAc B 1-3Gal B 1-4Glc-PA 0 0

PA: Pyridylamino (group)
PA-sugar chain was derivatizated according to the method of Kondo, et a/.

<Application 1: Digestion of Bovine Asialofetuin by Lacto-N-biosidase>
Bovine fetuin is a bovine fetal serum derived glycoprotein (MW48,000),
which has N-linked and O-linked glycosaccarides. It is reported that
the structure of N-linked glycosaccaride is biantennary or triantennary
sugar chain, combined with sialic acid on nonreducing terminus.
20 -30% of triantennary sugar chain has type | form on nonreducing
terminus. The sugar chain structure was analysed with HPLC when
asialofetuin, removed sialic acid from fetuin, was treated by
Lacto-N-biosidase.

[Protocol]
Lacto-N-biosidase and 100 pmol asialofetuin were incubated for
2 hoursat37°Cin 10 ulof 40 mM sodium acetate buffer, pH 5.5,
then the reaction mixture was boiled to stop the reaction. After
evaporation to dryness, 2.5 mU of Glycopeptidase F (Cat. #4450) in
10 ulof 40 mM sodium phosphate buffer, pH 8.5, was added and
incubated for 2 hours at 37°C to release N-glycans, then the reaction
mixture was boiled to stop the reaction. The reaction mixture
was lyophilized, then the released N-linked glycosaccarides were
analyzed by HPLC. PALPAK Type N (discontinued) and PALPAK Type R
(discontinued) were used for analysis.

[Result]
The sugar chain composition of asialofetuin was changed by
Lacto-N-biosidase treatment. From the analysis result with PALPAK
Type R, the rate of PA-Sugar chain 001,002,003 of non-treated
asialofetuin was 1:6: 3. But the rate of treated asialofetuin was
changedto3:6:1.
It showed that almost triantennary sugar chains with the type | chain
were changed into biantennary sugar chains.

<Application 2 : Digestion of Le?/Le? glycolipid by Lacto-N-biosidase>
Le?/Le? glycolipid is a kind of lact series glycolipid which structure
contains type | sugar chain repeat. This glycolipid was digested
with endoglycoceramidase to release sugar chains, and it was
pyridylaminated by GlycoTAG. This pyridylaminated sugar chain
was digested by a-1,3/4-L-Fucosidase (Cat. #4453) and Lacto-N-
biosidase. The product was analyzed by HPLC using PALPAK Type N.

[Protocol]
All reaction was performed at 37°C for 30 min in 30 mM sodium
acetate, pH 5.5. Amount of enzyme for each reaction was 0.05 1 U/pmol
sugar chain of a-1,3/4-L-Fucosidase or 0.5 uU/pmol sugar chain of
Lacto-N-biosidase.

1) PA-Le?/Le? was digested with a-1,3/4-L-Fucosidase, then boiled to
stop the reaction. 10 pmol was analyzed by HPLC.

2) Lacto-N-biosidase was added to the resting solution and
performed, then reaction mixture was boiled to stop the reaction.
10 pmol was analyzed by HPLC.

3) a-1,3/4-L-Fucosidase was added to the resting solution and
performed, then the reaction mixture was boiled to stop the
reaction. 10 pmol was analyzed by HPLC.

4) Lacto-N-biosidase was added th the resting solution and
performed, then the reacrtion mixture was boiled to stop the
reaction. 10 pmol was analyzed by HPLC.

[Result]
The result of HPLC analysis showed that PA-Le?/Le? was sequential
digested with a-1,3/4-L-Fucosidase and Lacto-N-biosidase.

(PA-Le?/Led)
Gal B1-3GIcNAc B 1-3Gal B8 1-3GIcNAc 8 1-3Gal 3 1-4Glc-PA

Fuca1”4 Fuca1”?
a-1,3/4-L-Fucosidase (1)
(PA-III*FucLce)
Gal 31-3GIcNAc B 1-3Gal B8 1-3GIcNAc B 1-3Gal 3 1-4Glc-PA
Fuca1”?

Lacto-N-biosidase (2)

(PA-Le?) Gal B1-3GIcNAc 8 1-3Gal B 1-4Glc-PA
Fuca1”?
a-1,3/4-L-Fucosidase (3)
(PA-Lca) Gal 31-3GIcNAc 8 1-3Gal B 1-4Glc-PA

Lacto-N-biosidase (4)

(PA-Lactose) Gal 3 1-4Glc-PA

v201812Da

TakaraBiolInc. website: http://www.takara-bio.com



Lacto-N-biosidase
from Streptomyces sp. 142

@ Lacto-N-biosidase DEZIFEM

2B KEE2 uM) 23957 s
PA-Sugar Chain 042 PA-Sugar Chain 026 2683
PA-Sugar Chain 041 0
PA-Sugar Chain 003 PA-Sugar Chain 001 280
PA-Sugar Chain 002 0
PA-Sugar Chain 043 0
PA-Sugar Chain 044 0
PA-Sugar Chain 045 0

(mU/mg)

< Application 1 : 7% Asialofetuin @ Lacto-N-biosidase j&{b>

Bovine fetuin I3 F 2 48,000 D7V RRIRINERRES2 /N v &
T NEEREB LU ORKEREHEEAEE L TV S, NIEEREHED
#i&ld N-Acetyllactosamine type DINA 77+, )7 78
WESHCIERITRIGICY T IVBBDMEEG LTH Y. MU T 7 BIEH
D>5 20~ 30% IFIEBITHRIFIC | UBEEF DT EHRETNT
W3,349 20 fetuin h5 > 7 VB & BRZE L Tz Asialofetuin | Lacto-
N-biosidase Z{ER & 1z FREDMEHEEDZE L & HPLC THM LTz,

W 2EFIR

Asialofetuin 100 pmol & Lacto-N-biosidase & & & 40 mM B & +
U LEER (pH5.5) 10 ul & 37°CT 2 BEERFLBARBL
TRISZIES D, RISHKE% BiEFZE L 24 Glycopeptidase F (8
O—F 4450) 25 mU Z&EH 02 M U VB8 b U U LIEER (pH8.5)
0 ulZMATI/CT2REARIGEE TNEEREEZ BT E
%, BHLTRISZIEDTBRELZIE L. GlycoTAG THE#E%Z PA{L
L HPLC To#&ET o e 115 Lk PALPAK Type N (#655) KU
Type R (#75) ZHAW .

W ER
Lacto-N-biosidase MEAIC K Y Asialofetuin DXESHDBERHNZEIL L
Tz PALPAK Type R TODHMHERD 5. KUMIED Asialofetuin Tl
PA-Sugar Chain 001, 002, 003 MEIEH0.1:06:03 THBHDIC
#f LT Lacto-N-biosidase 10 uU THEL3HE1£03:06:0.1 &
Y IBESEER DN 7 T FREHEIKIEEAEDNA TV TF
BNESHICERBIE Nz Ehbh o T,

< Application 2 : Le?/Le? ¥EE8® Lacto-N-biosidase j§{t>

Led/Le? ¥ERE B X FiA b b iERFARE B >RMBAIME T d5 % Colo205 D
RELVEEINES Y FRERET. 1REHOBKR VIR LIEE
EHEOTWVDY COMERRERATY RO I I 4—ETHEL
THESH & BB & U 12 GlycoTAG TPAL LT DEEE L LT,
a-1,3/4-L-Fucosidase (845 30— K 4453)6 & Lacto-N-biosidase T
BARER L ZIT O, RIGERMDOHTIE PALPAKType N Z L
fe HPLC Tf1o 7=

W EEFIE
RISEET 30 mM EFEE S b U U LBER (pH5.5) . 37°CT 309
Fofce BUWIBEREIX. a-1,3/4-L-Fucosidase A 0.05 uU/pmol
#5884, Lacto-N-biosidase I 0.5 u U/pmol 585 T 5.

1) PA-Le?/Le2, 40 pmol IZ a-1,3/4-L-Fucosidase % il X T & It .
ZH#ELTRIEZLES 10 pmol 84 E% HPLC THM LT,

2) 5% ) IC Lacto-N-biosidase ZMZX CRE. Bk L TREZE LD
10 pmol 48X 8% HPLC THHr LTz,

3) 5% 1T a-1,3/4-L-Fucosidase ZINZ TRIS&. E# L TRIGELE
& 10 pmol X E2% HPLC ToOHr LTz,

4) 5%4) I Lacto-N-biosidase Z MM A Tk, E#H L TRSELESD
10 pmol 1= % HPLC TH#r LTz

W ER
HPLC DA D#ESR. PA-Le?/Le? 1&. a-1,3/4-L-Fucosidase & Lacto-N-
biosidase (& > T, FTRITRI HRICERADREIND T Db o1z,

(PA-Le?/Le?)
Gal 81-3GIcNAc 3 1-3Gal 3 1-3GIcNAc 3 1-3Gal 3 1-4Glc-PA

174 Fuca1’?

Fuca
a-1,3/4-L-Fucosidase (1)
(PA-III*FucLce)
Gal B1-3GIcNAc B 1-3Gal B8 1-3GIcNAc 8 1-3Gal 3 1-4Glc-PA
Fuca1”/

Lacto-N-biosidase (2)

(PA-Le?) Gal 81-3GIcNAc 3 1-3Gal 3 1-4Glc-PA
Fuca1”4
a-1,3/4-L-Fucosidase (3)
(PA-Lca) Gal B1-3GIcNAc B 1-3Gal 3 1-4Glc-PA

Lacto-N-biosidase (4)

(PA-Lactose) Gal B 1-4Glc-PA
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