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1.1 Jf ﬁé%i‘kﬁ(&mpmcoccus pneumoniae)

Jifi e A BR IR AL 77 A 3 B[R] (9 4 48 R Wl
NEIER, HPEERE A (Neuraminidase
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LamG domain

S. suis (1408 aa)

Neuraminidase domain

57% identities

LamG domain

LPXTG motif

57% identities

1. BRHEIKE . TR EIKEMBEHEIKE NanA REBRSHIELER

Figure 1.
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Schematic illustration of NanA domains in S. pneumonia, S. agalactiae and S. suis.

TR P 1 22 2 TR T v TG S50 WL Y 410
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HIRTEE)
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BT E A N-C Ik 22 242 (NeuSAc), HE A
BRI IEIESE NeuSAc S f# i 3K I B 2 5 7 K+
Z—DPY NeuSAc AHIF 2 B HERR B B 2 B
W . PAAZ AN b, FEBE A O A M E Ao i Al
FEBEDI00 BT, X ER T 4 i 2 S R i 1 R
AVRIRIE, EEX BRI R A b, KB
A A B BR T A P 2 R T A A B A
JEHI(WP_105109195.1), Ffili % 55EKE NanA 1)

S XA ST%MARRUE , B HA 2 MREER
¥4 LamG (B 1), {HHEHIEG L2 A BRE

TIRE ARG . PR, FRATHEDNAE B Bk 7 LA p 22
AR AT, 5 B BEEEEK TR (FFE7E I B
TR M EZ R, P2 2R Wl E Ak rh g i ok
EUInE.

K B 4% BK 6 (S. salivarius) ) # 24 & TR B
(K-salidase) K& 7370 i BN A= S, AT T4
BN YIREE AL B, K-salidase (95300
ZENHNH . K-salidase IEH 5 A BEEEBREAIA],
A] DL B AR & 1 N-Z B 2 2R, in2F w3l
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H) N-C B 2 2 BRFLME ; 16 T DUk 4= T A i
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M2 PRI BE PR R B B I 12—
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X S I S A T ) A O 1 DR R

B2 J R S A LR RSB A
Bt, A E R T E R A, EE T E
FEBR RSP WA 28 S PR TG I o FEAIRA AL
ER AR BRI AT BVE, DL N-CREph & 2 IR AL b
FOMAERARENDONRY), "R B SE
YRS 240 L B AR Ik I L6
MRBR L R RS, AT 2R
@I FOCRE T K. 48 A I 1 B 8 A BH R X R
525 prf g
22 PORYIE

JE RSO R S A ARV E S YEN
JIEY), BHERKR A PRI R RO . —
FEAE DT 0, BL 2-HE I id-o-D-N- L i pfi 25
IR (4-Methyl-Umbelliferyl-NeuAc, 4MU-Neu5Ac)
R, Bz SRR B R OR G, I
4MU-NeuSAc S SO UATHT . SR 2 A
fE] s, R R MR RR S PR SO, R
a9 B 22 A SN S R RIS ], A5 6%
T, DI EEE PR 55— R O R
SHERR R IR , AL YA RO,
WU 7 9 iR B BB ATV 0 I 140,

® 1. BMEREEHERERIBHIIIRE

Table 1.

Function of neuraminidase in different Streptococcocci

Source Function

S. pneumoniae

Nan A: Catalysing the dissolution of sialic residue, promoting the formation of biofilm and

stimulating the production of inflammatory factor; Nan B: Catalysing the sialic residue to provide the
bacteria with carbon source; Nan C: Facilitating the invasion of bacteria into the brain, providing

substrates for Nan A and Nan B
S. agalactiae
S. pyogenes
S. suis Lack of research report
S. salivarius
S. oralis

S. sanguis and S. viridans

Evolutionary inactivation of neuraminidase activity in human-derived strains

Catalytic activity for saliva mucin and neuraminic acid of human immunoglobin

Catalytic activity for glycan-linked N-acetylneuraminic acid
Catalytic activity for sialic acid on thrombocyte

Catalytic activity for acetylneuraminic acid and neuraminic on plasma protein

http://journals.im.ac.cn/actamicrocn
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Research Progress in production and measurement of
neuraminidase from Streptococci spp.

Yufeng Fan, Guangjin Liu’

MOE Joint International Research Laboratory of Animal Health and Food Safety, Key Laboratory of Animal Bacteriology,
Ministry of Agriculture, College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province,
China

Abstract: Neuraminidase hydrolyzes the terminal neuraminic acid residue of glycoconjugations. It is used in
bacteria for adhesion to host cells, plasma proteins, hemocyte and important barriers and for further colonization,
penetration and spread. Thus, the enzyme is an important virulence factor for various bacteria. Streptococci are
widely spread pathogens for zoonoses. The activity of neuraminidase could be detected in many Streptococci spp.
Streptococcus pneumonia produces 3 neuraminidases (NanA, NanB, NanC). NanA not only catalyzes the sialic
residue covering the adhesion receptor, but also accelerates the bacterial infection on host cells. NanB provides
carbon source for the bacteria. NanC helps S. pneumonia invading into the brain. As for group B streptococcus and
S. suis, the activity of neuraminidase has not been certified yet. Researchers tend to hold the view that the
neuraminidase activity has lost through evolution as both kinds of bacteria contain sialic acid in their capsules. The
preference for neuraminidase of S. pyogenes and group C, G and L streptococcus is similar with strong catalytic
activity for saliva mucin which avails the proliferation in organizations containing saliva mucin. The neuraminidase
in S. oralis and S. sanguis destroys the sialic chain in component of blood. In all, the functions of neuraminidase are
closely related to the location of bacterial colonization. In the test of enzyme activity, thiobarbital is used in the
1960s. Now the fluorogenic substrate and spectrophotometric method, the more convenient and sensitive methods,
are the main ways measuring the neuraminidase activity. This paper summarizes the category, properties,
mechanism of neuraminidase produced by Streprococci as well as the relationship between the enzyme and
virulence. The assays for detection of neuraminidase activity are also reviewed.

Keywords: Streptococci, neuraminidase, pathogenesis, enzyme activity
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