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Figure 1.

mechanism utilized by GH116. B: Double-displacement retaining mechanism utilized by GH3. A histidine is
proposed to act as the general acid/base. C: Double-displacement retaining mechanism of GH20 and GH84. The
nucleophile is not provided by the enzyme but by the substrate 2-acetamido group, leading to the formation of an

oxazoline intermediate.
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Catalytic mechanisms for B-N-acetylhexosaminidases. A: Putative double-displacement retaining
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®1. B-N-ZEHEECHEHEN RSN

Table 1. Three dimensional structures of B-N-acetylhexosaminidases

GH family Enzyme PDB Carbohydrate ligands Enzyme source Ref
3 BsNagZ 3BMX Bacillus subtilis [4]
3NVD PUGNACc
N318D 3LK6
N318D 4GY]J GlecNAc-MurNAc
N318D 4GYK GlcNAc-MurNAc
3 StNagZ 4GVF GlcNAc Salmonella [6]
4GVG typhimurium
4GVH 5-fluoro-GlcNAc
4GVI GlcNAc-1,6-anhMurNAc
4HVM C1
NagA 3WO08 Thermotoga maritima  [7]
3 CbsA SBZA Thermotoga [8]
5C0Q neapolitana
3 VcNagZ ITR9 Vibrio cholerae [5]
1Y65 GlcNAc
20XN PUGNACc
3GS6 N-butyryl-PUGNAc
3GSM N-Valeryl-PUGNAc
3 RmNag 47ZM6 Rhizomucor miehei [9]
20 AAur 4089 3RCN Paenarthrobacter unpublished
aurescens
20 Hex1-AC 3GH4 Paenibacillus sp. [10]
3GHS5 GlcNAc

3GH7 GalNAc

3SUR NAG-thiazoline
3SUS GalNAG-thiazoline
3SUT PUGNACc

3SUU GalPUGNAc
3SUV NHAc-DNJ

3SUW NHAc-CAS

20 SmGH20A 1QBA Serratia marcescens [11]
1QBB di-N-acetyl-B-D-glucosamine
D539A 1C78 di-N-acetyl-B-D-glucosamine
E540D 1C7T di-N-acetyl-B-D-glucosamine
20 GcenA 2EPK Streptococcus gordonii  [12]
2EPL
2EPM
2EPN
2EPN
20 StrH 3RPM GlcNAc Streptococcus [13]
pneumoniae
20 GH20C 5A69 Gal-PUGNACc Streptococcus [14]
SA6A NGT pneumoniae
5A6B PUGNACc
5A6K Gal-NGT
5AC4 GalNAc
5ACS GlcNAc
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20 StrH
20 ScGH20
20 SpHex
D313A
D313N
20 HexA
HexB
20 OfHex1
V327G
84 CpNagJ
D298N
D298N
D298N
D298N
84 NagJ

2YL6
2YLS
2YLL
4AZ5
4AZ6
4AZT
4AZB
2YLS
2YL9
2YLA
4AZC
4AZG
4AZH
4AZ1
4C7D
4CTF
4C7G
1HP4
1HP5
1JAK
1MO1
1MO03
1M04
SFCZ
SFDO
2GIX
2GK1
INOU
INOW
INPO
107A
3LMY
5SBRO
3NSM
3NSN
30Z0
30ZP
3S6T
3WMB
3WMC
2362
2V5C
2V5D
2VUR
2WB5
2X0Y
2YDQ
2YDR
2YDS
4ZXL
2CBI
2CBJ
2XPK

GIcNAc-Man

PUGNAc
LOGNAC
PUGNAc

GIcNAc-Man-Man-GIcNAc
GIlcNAc-Man-Man-GIcNAc

PUGNACc
LOGNAC
PUGNACc

6-acetamido-6-deoxy-castanospermine
GlcNAc-oxazoliniumion

NAG- thiazoline
C2

GIcNAc
GIcNAc
GIcNAc
Thio-NAglucal
NAGlucal

NAG-thiazoline

GalNAc-isofagomine
NAG-thiazoline

Pyrimethamine

TMG-chitotriomycin
NAG-thiazoline

PUGNAc

PUGNACc

naphthalimide derivative Q1
naphthalimide derivative Q2
GlcNAcstatin

C3

GlcNAcstatin

Diprophylline

hOGA-derived O-GIlcNAc peptide
p53-derived O-GlcNAc peptide
TAB1-derived O-GIcNAc peptide
C4
DIHYDROFURAN-2(3H)-ONE
PUGNAC

GlcNAcstatin F

(=)
Streptococcus [15]
pneumoniae
Streptomyces [16]
coelicolor

Streptomyces plicatus ~ [17-18]

Homo sapiens [19]
Homo sapiens [20]
Ostrinia furnacalis [21]
Clostridium [22]
perfringens

Clostridium [23]
perfringens

C1: N-[(3S,4R,5R,6R)-4,5-dihydroxy-6-(hydroxymethyl)piperidin-3-yl]butanamide; C2: (2R,3R,4S,5R)-2-acetamido-3,4-dihydroxy-
5-hydroxymethyl-piperidinium chloride; C3: 2-deoxy-2-{[(2-hydroxy-1-methylhydrazino)carbonyl]amino}-beta-D-glucopyranose;
C4: Drosophila HCF-derived Thr-O-GlcNAc peptide.
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([\) AAN79850.1 GHGAVTADPSHKETPCDPRPQAETIRAKDM RQELGFDGVIFSBDLSMEGAA
AAC74191.1 GHGAVTADSHKETPCDPRPQAEIRAKDM ROELGFDGVIFSDDLSMEGAA

GH3 AAQ05801.1 GDGVDERDQHLLASVNTMSVEEWDDSFG RDRLGFNGLVVSDSTTMAGLA
BAC56177.1 GHGDTEVDSHLGLPSLNHDLNRLKSTEL RDEMGYKGVIITDDLEMQAIS
AAA64351.1 GHGDTDVDSHYGLPLVSHGQERLREVEL * RQEMGFNGVIVTDALNMKAIA
AAKS98861.1 —-KTTMDLKNEEAMNFVKALIGKYMDFFA---GKTKIFNFGTDEYANDATSAQGWYYLK
AAB03808.1 NRQSYLNPCLDSSQRFVDKVIGEIAQMHKEAGQPIKTWHFGGDEAKNIRLGA-GYTDKA

GH20 BAI63641.1 —GYSTLMPRAEITYQFVEDVISELAAIS---—- PSPYIHLGGDESNATSAA--DYDYFF
CAB87223.1 —-GFSTLCVDKDVTYDFVDDVLGELAALT---—— PGRYLHIGGDEAHSTPQA--DFVAFM
AAC38798.3 —GFSSLCVDKDVTYDFVDDVIGELAALT---—— PGRYLHIGGDEAHSTPKA--DFVAFM
BAC99989.1 VDLKSKLKQVIDQGVRQVAILAAQFANPGGELGL —————————— RLVNDITNWLENEVK
ABG84519.1 NHLITKAESLYDMGVRSFAIYWDDIQDKSAAK----——=—=-————————— HAQVLNRFN

GH84 BAB80940.1 NHLIAKAESLYDMGVRSFAIYWEEIQDKSAAK —————————————————— HAQVLNRFN
CAP80500.1 DATVAKFNQLRDFGVSNFYTALDBIPLEFHCDADKKKWPKTKNDEWIADAQTFYLNRVQ

©

D)

2. B-N-ZEIRECHEHEEMELA S RELILEH

Figure 2. Catalytic mechanisms for B-N-acetylhexosaminidases. A: Partial result of multiple alignments of

B-N-acetylhexosaminidases. The catalytic residues are colored. B: Protein structure and catalytic residues of GH3
B-N-acetylhexosaminidases. C: Protein structure and catalytic residues of GH20 B-N-acetylhexosaminidases. D:
Protein structure and catalytic residues of GH84 B-N-acetylhexosaminidases. Catalytic domains are shown in
yellow.
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W ESES. EAkE. BRMENERH. 3
A, RHFEZATINE O-GleNAc Bl LZ 5 1 %5
IR I R B e L R T i 2 1 S A 40T, i
JNT O-GleNAc WEHAV S 55 Ihygg G 5l i # v]
e, [FRHARKIL O-GleNAc BRI AE Kk b
THER, TR, WS CE A RN
EMSFEAT, XEEMM O-GleNAc Bkl
() 58 5 — e R TR B I R AR A G, 4
A O-GleNAc BEREAL K I REAR AT e 3
BT IR it BRAE 1) R 22 LR 2 G, B2 RAT
AT AR B-N- 2 Tk 22 JH 0 40 W 1 T ) 3B R
WHIF, @15 O-GleNAc BEFEAL K TH 55 g
AV REAR A B0 BT IR 0 T BRRE o 17 179 i Jr 4
L7 g L T,

3 B-N-ZBLRECHEH S R
# B A

BERY B 5 A4 AL L 240 ) A A
AR R LE GRS | S e N 2 A A0 T e
TE RS B AR S5 2 R0 A A TG 2, A sl
i e, SERESREAS A A AR IR R E
BOBIMER . N-CBEE I R Y . Y
Mz YA oA, JF BAYE T HENER. &
FE T TR . N-BEEE . O-WHEE . M BIAHG
P, RARSCHIEE . AFLEERUL T BT 1F7,
FAT 2 3 R R BE SR ZE0E . WAEY)
PRI 2 G PR R A Y. AR
SR o v S BBOBE 2 A0 W 32 3 JEOR A RS FR
i EL3E 7 HAME S P & S AR, Sl s sem

GUE TRFEZA TR . A28 OB HE I8 3
BRI M E R LIER, &Z&BIRMLEYRE
BAF, HARMBE AR, Bk &b e
BHA BRI LIRS IR OR AN
XS B R ALY, JUNE SRR, BRA S e
H A 7 AR Bk R 1 (stereoselectivity) AT [X dif 1 £5
(regioselectivity) . TEMHZR G P A MG 12
I FH, RDRESCHE RS B RUBR TR . LA ROl mT
DIMEAL T BEIE B BN, o St T RE DB SRt
PR B B2 031 b AT o W S
FAaW . WIEAFMER, BRI
SN AR L4 A Leloir 42 FIHE Leloir 348,
IE Leloir #8422 LABRIR b i A AR IR T Bl ik
SR, H A2 31— B o Leloir @422 LI H
RRAC BB N AR IEATRREIL RV, 40 UDP-4j %5
B, HRTEXHZZE TIOR8 2 o (BRI RS
Figi B R IRA PR, ANA 5 o B Al S+ RIS,
ST S HEAR UDP-BEH M 4% B 5t O 1 B IS 4
pNP-B-GIcNAc, RMB¥473/100 mg; BiRLHE L BT
) UDP-GlcNAc, RMB¥2200/100 mg; Sigma) Ll
R NI, JCI R ARAT, SO A 2R T 2 vl 1)
W . 3 AMZ ISR HEAL G s AT v e —
P, BRSO, DS IHORE RE A B il
XPEEAR A2 R B IR m A 2, (A ETE SR
WERAC S W 60 SR I v 52 31— BRI o T2
SO i AT e B M B K A 5 SO T 0 3
PE, HEAL SN TR, RISz L s R
HAGPH, T LALAAER I OB N IR, AT
FEHABRT I N 5, 53 SET M S LAk & Wik v]
A FH A8 i f) Pt AR B 52 (A7 30 FG Al 07 i B M7
B powEat, )z 0 TR S Y
g
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3.1 HEEMN B-N-ZBEEECHEH RIS
H A

BIR B-N-Z TS BT RE FLAR A 125y
i, ARG UK Z R0 TILE, 1
v ZHORIE T 1 E & (Aspergillus)> %, F| FH )
FERERE YRR B U N IR R 2, TR
1o T 0 SO Tl 11 338 7 e IS I A A 14 5 S o
TERE RSV VEE AL 1Y & BB 7 T, 1995 48,
Singh %L} pNP-B-GalNAc NftA, LI GleNAc N
AR, FIFKINEE(A. oryzae) KR HIBEHEAL K2 A5
%, GaINAcP1-4GlcNAc il GalNAcB1-6GIcNAc, fix
PRI T2%H1 33%% [A)AE, XIFHEILE L
PNP-B-GIcNAc AR, DL(GIeNAcB1-4); H32 14,
Fl K i B (4. oryzae) 2K U5 Y Bl 4#E L 5 B
(GIcNAcP1-4);GleNAc, ZbA Y2 5 A 4
NS RME YA B 2598 T F B A% DA EEDY s 2003
4, Uzawa SELL 6 (AMBRHMEMIRY pNP-6-sulfo-
B-GIcNAc M fibfd, DUAE i i 0 15 8 32 44, 4n
Glca-OAll, Gala-OAll 1 GlcNAc-OAll %5, #|/H
KB (A, oryzae) e il 1 WA Ak S0 A5 BT R 1L
THETAY), G0 6-sulfo-GleNAcB1-4Gleo-OAll,
6-sulfo-GIcNAcB1-3/1-6Gala-OAll ~ #1  6-sulfo-
GlcNAcB1-4GIcNAc-OAIl 5, PR IE 17%L I,
BRI MR E PR R . A0 R 7 DL S At 52 14
B RSN SE AL 0 S B 4352004 47, Aboitiz
SH] 43 B LA pNP-B-GalNAc Fl pNP-B-GleNAc A fit
&, LA GlcNAcB1-4ManNAc N2, Fi] K 5
(A. oryzae) KI5 WAL SV 20516 L GalNAcP1 -
4GlcNAcB1-4ManNAc F1 GlcNAcB1-4GlcNAc1-
4ManNAc, 7= 512 41%H1 36%, 1%
— R B-N-C R OO, AR
R TRIKE A =P a4 0 2004 48,
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Rauvolfova 2L pNP-B-GlcNAc Wb, LIFLE K
AR, A S (Aspergillus flavofurcatis) iR
B Tl A A B2 Y 4 8. Galpl-4GleB1-1GlcNAc Fil
Galp1-4Glcal-1GIcNAc, F=K4352 10%F1 9%,

PR S B TE S R A IR AR 2005,

Lakshmanan %§ Il pNP-B-GlcNAc A it {& , DU
GIcNACBNHAc A2k, FIFPKIIEE (4. oryzae)k
VR AR BEE AL S0 5 GIeNAcP1-4GIcNAcBNHAC,
PR 1%, 7 I RIE R N-glycan ISR
A BRI E@Eﬁlﬁ%E}(Talaromyces)[sg_m] H
7% )& (Penicillium)'® S FI K J& (Trichoderma) i
B-N-Z. M2 LB . 2011 4, Bojarova 6L 6
PEAEH ) pNP-B-GleNAc MHEA, LI GleNAc N2
K, B OIEEE (Talaromyces flavus) 5 1Y i
Ak & BRI IR v 6 7 18 M ) GIeNACB1-
4GleNAc, 775N 23%F1 33%, 4 IS4 F LA
FEHAE G N H I E AP 2010 48, Slamova %
L 4 {7 B 4E Y pNP-4-deoxy-B-GleNAc ik, LU
GlecNAc R32 K, B OIETE R (T flavus) KI5 1 i
1AL A AR IS JF i 4-deoxy-GleNAcB1-4GleNAc |

4-deoxy-GIcNAcB1-6GIcNAc Hl 4-deoxy-GleNAcB1-
6-4-deoxy-GIcNAc-B-pNP, 7=HAM51K 7% . 6%FI
14%, PRI T A AHARS B-N- 2Tt 2k OB
HE A A8 2 W S N7 R S DT AR R T R 5 U 4R
R TR 2001 4E, Husakova 25 6 7 2Tk
fb.H#Y) pNP-6-acetyl-p-GlcNAc M4, DA GlcNAc
HEMA, AR
U5 W AL Al 2 BE AR 1B M 1Y 6-acetyl-
GIcNACcB1-4GlcNAc, 775N 21%°'; 2003 4,

Weignerova %5 D pNP-B-GalNAc N fit{&, LU
GlcNAc 5% GalNAc A2 K, F| FHEEFR 5 B (Penicillium
oxalicum) KR I B S B GalNAcB1-6GalNAc .

H 8% (Penicillium brasilianum)
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GalNAcP1-6GlcNAc Fl GaINAcB1-4GlcNAc, j=3%
SR 87%. 19%F1 26.5%%; 2004 4F, Nieder
R WS X KRB (Trichoderma  harzianum) A Y5 1Y
fifi 1] 35 LA pNP-B-GalNAc 1 pNP-B-GlcNAc At
&, DL UDP-GIcNAc h3Z M, Ak S0 43 45 %
GalNAcB1-4GlcNAcal-UDP Hl GleNAc-GleNAc-
UDP( YR KETE), 77502 22%F1 1.9%,
INSE—FIOIIRE B-N-Z BE L TR, 1A 5E
P J T A AR R,

P K A 15 PEAEAR 8 G BRSO N 7 1T, 2003 4
Matsuo Z2F K (4. oryzae) KRR B-N-Z k&
FLOWEH LA GleNAc FIFLHE IR, K i
I 4 d A GleNAcB1-3Galpl-4Gle 1 GleNAcpI-
6Galp1-4Glc, F7HA3510 0.36%F 0.72%, 7=4)
K EEL ) N-C a3 OO AL R ZLBE Y 52004 47,
Rauvolfova 55K 280K 5 B (Penicillium Sfuniculosum)
SIS LL GleNAc W), WK 8 d &%,
GIcNAcB1-3GlcNAc . GIcNAcB1-4GlcNAc Al
GlcNACB1-6GIcNAc, 7743510 3.8% . 1.7%Fl
10.0%*; 2005 4 , Lakshmanan 226 K 85 (4. oryzae)
HIEIEFLL GleNAce A, DL GIeNAcBNHCOCH;
Fl GIeNAcBNHCOCH,CH; h 324, ¥ K i )z 1o
4 d & M GleNAcP1-6GIcNACPNHCOCH; il
GIcNAcB1-6GleNACBNHCOCH,CH;, 73843 51
13%71 8%, P AI 1K N-glycan FIRLILZERECS,

HETRA 2 655k H BEREKIE A oryzae)
TR ARBL(T. harzianum)B)NINEE B-N-£ k& Ik
COBEFEE, 1T LL pNP-B-GalNAc Fl pNP-B-GlcNAc
FPARE BRI T N-2 B3 O AL A LR Y
Bl EREEE B-N-2 Bk M T LB &
FE P45 5 85 22 pNP-B-GalNAc B pNP-B-GIcNAc
AR BEA T EIL BN 5 B-N- L It 24 5L C W 11 i

L0 14 P B S L 45 ™ 0 ) 7 R R 38K
fiAy R P, LS AR R B OB B4
] — AR AE 4 d D) E
3.2 HTEIRNY B-N-ZBREEC AT B A A
Hh B4 8L

M SR E , HAETHA 4 FHAHERIERY B-N-
VN S e AR SR ST S i Sk iRy
HIRHE(S. marcescens)YS-19 | 3% [ H (Nocardia
orientalis)® " FI 3 1 FF (Bifidobacterium
bifidum)®', K H S. marcescens 1 p-N-Z.BtEH:C
BEF L pNP-B-GIcNAc SR, DIR[FEEE h %
Uk, A TEERESEION, SRR 2.2%-26.7%,
X BEREH AT e 2o T REE SRR I 2 2 5 ),
FEh 3 FhYH TR R IR A EFE A pNP-B-GalNAc B/
PNP-B-GIcNAc My fitias, LLFLb sl pLifT A 9o 52
7k, BH—REEAMEY N-C IO
W2 A -

N-C B T LM A S R A2 )
AE, 40 GalNAcBl1-3Lac 5 P I BYHTIFHEREAAML, P
1 T8 B DR B T LA S O R R R 0T
GleNAcB1-3Lac JE MR A DG R4 o, Hean
KH-1 BUEHR . N3 B i 5 e ok (i
JE72 75 {45 GaINAcp1-3Lac F GIcNAcp1-3Lac
HLAT 1R A Wb S R [l YA 97 1 V8 7 I AR [
Fi4b, GleNAcB1-3Lac it & N FLIENHIOAZ DAEEE
AT AVE R Z A N FLEERETY, 1R R 2k 2E e 2
N BT, 3 FMAlmIEe B-N-LmE 2 I O
A LA PSS AT A B i N, ordentalis
KUEAY 2 B B-N-L Bt S C BT LA GleNAc, Mt
A, 435IPL Galpl-4Gle-OMe . Galp1-4Gle-p-pNP il
GalB1-4GlcNAc-B-pNP W3Z &, fALEAIRE R A Al
GlcNAcB1-3Galp1-4Glc-OMe . GlcNAcB1-3GalP1-
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4Glc-B-pNP F1 GleNAcB1-3Galp-4GlcNAc-B-pNP,
PRI 3.4% . 1.9%H1 1.5%°, 2016 4E A4
S 56 % N FH RS SO A (B, bifidum)Bbhl DLFL
WM SZ K, pNP-B-GalNAc F1 pNP-B-GlcNAc At
1A, (AL L SN A i GalNAcB1-3GalB1-4Gle
il GIcNAcB1-3Galpl-4Gle, 774 & 55.4%
1 44.9%!%%,

YN UR B-N-2 Tk 2 JE UM T4 1 110 % Wl 2
SR 77 i, G UL AAE R N-2 Ik 2d 35 O > N-
Tk 2 5L OBl SRR A 5 XU BUEE FF 14 (B.
bifidum) Bbhl J&12 4 11 24 P >k P E— 1 XU fig
B-N-Z WAL C M B, 7TLL pNP-B-GalNAc Al
pNP-B-GIcNAc AU AEMEEEHTT N-Z ka5
WAL FLIER G G HET, MARAHEE B-N-&
Tk 2 5 R Y il 300 K5 UM T A i 1
3.3 RERACERE p-N-ZBEECHH LR
W& LA R

2015 4, Nyffenegger %M 100000 ™ E 7% A9
IR SO TR R AT GH20 &Kk 2 NN
HEX1 1 HEX2 #Y B-N-ZFr &L C g, H
HEX1 JEAR G T4k s . HEX2 /v T S s Al
ihasE Z il WAL, GleNAc, Mk, 3L
WA ZAK, 3 BILL 2%F1 8% R4 T B
B GleNAcB1-3Galp1-4Gle!™!,

3.4 B-N-ZWBREECHHE B LA B R Y X 35
R

55— BREH 4, B-N-Z B 5L C R il
T A 10 % Wl 2 S 7 s B A ™ R B N7 AR R
(stereoselectivity), ] X 3 5 £k (regioselectivity)
— B LR R TE, XA S BT W A S A Y
PR o WEE T Y DI R 5 T Y R R AR A 1Y)
MR R GR 2) KEEUA. oryzae) K7 B-N-Z
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B IECRTEELL GIeNAc FIZUREATIEY), oKt
A GleNAcB1-3Galpl-4Gle il GleNAcB1-6Galp1-
4Gl P pNP-B-GalNAc FHHA, LU GleNAc Ky
Z i, &M GalNAcP1-4GlcNAc Fl GalNAcpl-
6GIcNACP & | 37 JL AR PEIK B-N-Z R
FLO BRI DL GleNAc, MHHMA, FUHE 2k
FIEERL I, & GIeNACcP1-3Galpl-4Gle Fl
GlcNACcP1-4GalB-4Glc!™ , N. orientalis 5 i LA
GlcNAc, MK, methyl-B-lactoside N ZIKE}, &
. GlcNAcP1-3/1-6Galp1-4Glc-OMe  F1  Galpl-
4(GleNAcB1-6)Glc-OMe ; LI Galpl1-4GlcNAc-
B-pNP b Z KB}, & i GleNAcB1-3/1-6Galfl-
4GlcNAc-B-pNP F1 GalB1-4(GleNAcB1-6)GlcNAc-
B-pNPT o RS i = BiF 5 e B AUIEE AU HF 14 (B.
bifidum)Bbhl 7 Ll pNP-B-GalNAc FI pNP-B-
GleNAc b4 | FUBE R 32 it B L — 1 X ik
Bk, XX — G 0 5T X e A 8 R S 2L
Hp 205 1Y 3-OH SR fb 2 JE R T il Uk
M 3-OH AT AR R B AL (67 S80I
AT A, S G sk (Rl A 1 T
MIIAE HexNAc FIZLHE B9 Gal Z [A]JE A X dak ik
BT — B1-3 BT, TSI Ab 3 AR S R
HP 2B 4 R 6 (I DL A A R 3 R 6 i
BAE A, TR RGP Gal B
3-OH 1A HoAth 2 3655 1] HexNAc [ 55k Bk . 75
HPFLBEAL T H 05 B R A LR IY Y ik H A4S
H5 His B n-n #iZ ., XE5FHRE ] BEHR S
Bbhl o] A& —& AL p1-3 BRI N-Z Mk C L
AT

4 RZ
B-N- 2 Tt A UM A 76 A i PR Ay L T
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Table 2.

®2. P-N-CEEECHEEHECEEERNHNEZEF~

Donor, acceptor, and product of B-N-acetylhexosaminidases-catalyzed transglycosylation

Enzyme source Donor Acceptor Product Reference
Aspergillus pNP-B-GalNAc GlcNAc GalNAcB1-4GIcNAc [53]
GalNAcB1-6GlcNAc
PNP-B-GlcNAc (GIlcNAcB1-4)3 (GIlecNAcB1-4);GIcNAc [54]
PpNP-6-sulfopGIcNAc Glca-OAll 6-sulfo- GlcNAcB1-4Glca-OAll [55]
Galo-OAll 6-sulfo-GlcNAcB1-3Gala-OAll
6-sulfo-GlcNAcB1-6Gala-OAll
GlcNAc-OAll 6-sulfo-GlcNAcB1-4GlcNAc-OAll
pNP-B-GalNAc GlcNAcB1-4ManN  GalNAcB1-4GlcNAcB1-4ManNAc [56]
PNP-B-GlcNAc Ac GlcNACcB1-4GlcNAcB1-4ManNAc
PpNP-B-GlcNAc Galp1-4Glc Galp1-4GlcB1-1GlcNAc [57]
Galp1-4Glcal-1GlcNAc
PNP-B-GlcNAc GIcNAcBNHAc GlcNACcB1-4GIcNAcBNHAc [58]
GlcNAc Galp1-4Glc GlcNACcB1-3Galp1-4Glc [64]
GIcNAcB1-6Galp1-4Gle
GlcNAc GIlcNACcBNHR’ GlcNACcB1-6GIcNAcBNHR [58]
Talaromyces PNP-6R’-B-GlcNAc GlcNAc 6R’-GlcNACcB1-4GlcNAc [59]
PpNP-4deoxyBGlcNAc GlcNAc 4-deoxy-B-N-acetylhexosaminides [60]
Penicillium pNP-6acetylBGlcNAc GlcNAc 6-acetyl-GlcNAcB1-4GIcNAc [61]
pNP-B-GalNAc GalNAc GalNAcB1-6GalNAc [62]
GlcNAc GalNAcB1-4GlcNAc
GalNACcB1-6GIcNAc
GIcNAc GIcNAc GIcNAcB1-3GlecNAc [65]
GIcNACcB1-4GIlcNAc
GIlcNACcB1-6GIcNAc
Trichoderma PNP-B-GalNAc UDP-GIcNAc GalNAcB1-4GlcNAcal-UDP [63]
PpNP-B-GlcNAc GlcNAc-GleNAc-UDP
Serratia PpNP-B-GlcNAc alcohols Sugaralcohols [66]
sugar alcohols
Nocardia GlcNAc, Galp1-4Glc- GlcNAcB1-3GalB1-4Glc-OMe [68]
OMe GlcNAcB1-6GalB1-4Glc-OMe
Galp1-4(GlcNAcB1-6)Glc-OMe
Galp1-4Glc-f- GlcNAcB1-3GalPB1-4Gle-B-pNP
pNP GlcNAcB1-6GalfB1-4Glc-B-pNP
Galp1-4(GIlcNAcB1-6)Gle-B-pNP
Galp1-4GlcNAc-B-  GlcNAcB1-3GalB1-4GIcNAcBpNP [67]
pNP GIcNAcB1-6GalB1-4GlcNAcBpNP
Galp1-4(GlcNAcB1-6)GIcNAcppNP
Bifidobacterium PpNP-B-GalNAc Galp1-4Glc GalNAcB1-3GalB1-4Glc [69]
PpNP-B-GlcNAc GlcNACcB1-3Galp1-4Glc
Soil-derived GlcNAc, Galp1-4Glc GIcNAcB1-3Galp1-4Gle [75]

metagenomic library GlcNACcB1-4Galp1-4Gle

A EoRe, HRE SRZ AR R
Ko X BT TR 1 AR S R A4 2k — 2R
ZRORE S bt R A A A o R 1 S RE ARk

PR B2 W AR R SR
5%t T SRR BT SRR A Rk, 2R
SRR N 2R et A SR E ) N . H
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AR SE SR 04 B SR ) R A R I S e 1 1
K g i P AL BRI ARSIk o B-N-Z 1
8k O R M A 1O B SO0, TE A R I
i B-N-Z B EFEC A 20 L, X
BB HE D2 A L 201 i DA R A B A [R] X gk
P S e O WS TR R, T TR 5 A,
R0 T A= 125 4 DR SR RTORRE 7™ i R 2

Z % X W
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B-N-Acetylhexosaminidases and their application in the
synthesis of B-/NV-acetyl-D-hexosaminides
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Abstract: B-N-Acetylhexosaminidases (EC.3.2.1.52) are an important class of glycosidases that catalyze hydrolysis
of terminal N-acetyl-B-D-hexosamine from various oligosaccharides and polysaccharides. These enzymes are
widely distributed in microorganisms, plants, and animals, and play crucial roles in nature. Some
B-N-acetylhexosaminidases can catalyze glycosyl transfer to form -N-acetyl-D-hexosaminides, which have shown
great potentiality in enzymatic synthesis of functional glycans. In this review, catalytic mechanisms and biological
functions of PB-N-acetylhexosaminidases, and potential applications of these enzymes in the synthesis of

B-N-acetyl-D-hexosaminide are summarized.

Keywords: B-N-Acetylhexosaminidase, catalytic mechanism, biological function, transglycosylation, oligosaccharide
synthesis
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