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ABSTRACT KEYWORDS
Bacterial enzyme ‘Hyaluronidase’ is acomplex polysaccharide degrading Bacteria;
enzyme that cleaves B-GIcNAc-(1—4) glycosidic linkage of Hyaluronate Enzyme;
(HA) by B-elimination process. It is synthesized by a spectrum of gram- Hyalloronidase;
positive bacteria which serve as potential contributors to a multitude of Pathogenic.

infectious diseases in human beings. Especialy, group A streptococcus
bacteria (GAS) have evolved several orders of magnitude to attack the
host organism and establish infection. Hyaluronidase led pathogenic/ in-
fectious cycle is accomplished through a cascade of events where an es-
cape fromthe host’simmunity isvery important. Inthisregard, avariety of
factors are utilized by hyal uronidases which determine the successful bac-
terial penetration into hosts, like the use of substrate HA and/or it’s envel-
oping capsule as energy source during HA lysis, genetic variation among
the bacterial strains in the form of allelic polymorphisms, hyaluronidase
enzyme structure-driven substrate binding properties etc. Previous stud-
ies have furnished better insights on nucl eotide sequences of hyaluronidase
genes and immunopathogenesis. However, for a better understanding of
hyaluronidase association with bacteria and overall host-pathogen inter-
action, much investigation and literature support is still needed.
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INTRODUCTION

Enzymesof certain pathogenic bacteriaconstitute
specid biochemica entitiesthat often facilitatealink
between the bacteriaand the host organism. Thismode
of establishment isessentiad for completingtheinfection
cycleand contributing to an adverse health outcome.
Oneof the most successful candidatesof such enzyme
driven pathogenesisisHyaluronidase or Hyaluronate
lyase. (EC 4.2.2.1)1. These are polysaccharide de-
grading enzymesthat mostly cleave3-GIcNAc-(1—4)
glycosidiclinkageof Hya uronate (HA) by B-elimina
tion process?. HA, thetargeted substrate of Hyalu-

ronidase, isahigh molecular weight glycosaminoglycan
polymer produced by Hyal uron synthasesand ises-
sentid for maintai ning theintegrity of extracd lular ma-
trix.

Thebiology of HA isvery important for adetailed
functiona understanding of hyal uronidaseactivity. HA
ismainly localized in body tissuesand fluidsof higher
organismslikeumbilical cord, synovid fluid, cartilage,
brain, and muscleswith an equiva ent proportion pre-
dominatingintheskinregion®. However, itspresence
insoft connectivetissueshasgood significance. Hya u-
ronidaseisfunctionaly involvedinbiologica processes
with anincreased roleduring embryogenesis, cdl move-
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ment, tissuerepair, maignant transformation, andtissue
turnover®.,

HYALURONIDASE SYNTHESIS

Hyaluronidases are chiefly produced by awide
rangeof gram positive bacteria. Theseare streptococci
groups A, B, C and G, Sreptococcus pneumonia
and Streptococcus constellatus”, Sreptococcus
dysgalactiag®, and Sreptococcusuberig®. Similarly,
Saphylococcus aureus and Saphylococcus hyicus
subsp. hyicus®®, Clostridium perfringens (Mu
toxin)™,Clostridiumdifcil€*?, Clostridiumsepticum
(Qtoxin) and Clostridium chauvoei*®, Propionibac-
teriumacnes and Propionibacterium granul osunm®4.,
Streptomyces hyalurolyticus, Streptomyces
coelicolor and Sreptomyces griseus ™.

Phage encoded hya uronidases of group A strepto-
coccal bacteriatypea so haveasignificantroleines-
tablishing theinfection cyce Theexamplesind udebac-
teriophages of Sreptococcus pyogenes*® and Srep-
tococcus equi™. Hya uronic acid or hya uronan present
inhost cdllsissurrounded by arigid capsular materid.
Thediffuse spread of bacteriain host organismisde-
termined by the utilization of host’sHA and/or energy
supplementing capsule of HA 8, Bacteriophagestake
the assistance of hyal uronidaseto penetratethe capsu-
lar materid and get accessto the cell surface of thehost
streptococcus®.

Thus, bacteria of group A streptococcus (GAS)
have evolved aspecia mechanism to escapethehost’s
immune attack by hyaluronidases|ed catalytic degra-
dation of HA that leadsto bacterid infiltrationintissues
and gradual distribution?”, Hyal uronidase spreading
factor, spnHL hasbeen reported from Sreptococcus
pneumoniaethat degrades hyal uronan by enzymatic
beta-elimination process?). Greater the degradation of
HA by hyauronidasesmorewill betheinterndization
of bacteria.

GENETIC STUDIESONHYALURONIDASE

Next, genetic studies have revealed the exist-
ence of hyaluronidase gene allelic polymorphism
which is responsible for its genetic variation and
host interacting mechanismsg??. Thegenefor hyalu-

ronidase enzyme named, hylA iswidely distributed
among a multitude of Sreptococcus pyogenes
strains; it encodes an 868 amino acid protein that
has a size of 95941 Dd?. In addition, nucleotide
sequences of hyaluronidase genes have been deter-
mined. This encompasses eight bacterial hyalu-
ronidase genesnamely, S. aureus (U21221)4, Srep-
tococcus agalactiae (Y 15903)®!, S, pneumoniae
(L20670)", S. griseus (AB028210), S. codlicolor
(AL031124), P.acnes (U15927)1, C. perfringens
(P26831)*Y, Proteus vulgaris (1095454)?7 and
Bacteroides thetaiotaomicron (L42367)128. Simi-
larly, nucleotide sequences of bacteriophage hyalu-
roni dases have al so been determined. Theseinclude
temperate phages that infect group A streptococci
namely M 19348 and U28144¢, Hyd uronidases pro-
duced by various streptococcal bacteriophagesvary
with regard to size which may range from 36kDato
160 kD&, This molecular weight variation cor-
responds to known deduced amino acid sequence of
hyal uronidases.

Hence, information obtained from sequence
alignments and deduction could help in assessing
the similarities or distant relationships among the
members of bacterial hyaluronidases. For example,
ahigh degree of similarity was shown by bacterioph-
age hyaluronidase geneswhen aregion of collagen-
like Gly-X-Y was found with a deletion or addi-
tion(6. 29,

ROLEININFECTION

Immunologic properties exhibited by hyalu-
ronidases have been explored dueto their better as-
sociation with the temperate bacteri ophages specific
of M type of group A streptococci®®. Thus, indi-
vidualsinfected with group A streptococci may have
detectable antibodies to phage-encoded hyalu-
ronidasein their serumt1.

STRUCTURAL PROPERTIES

In fact, the degrading potential of many patho-
genic bacterial hyaluronidases is due to their en-
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larged cleft structure for harboring substrates like
HARY, The cleft’s structural integrity added to its
localization in the helices and loops of twisted en-
zyme configuration permits’ better substrate bind-
ing. Hyaluronidases of bacteria possess a four-do-
main structure that is fixed to the bacteria surface
through covalent linkages to the cross bridges of
peptidoglycan motifd? %3, Most streptococcal hy-
aluronidases tend to follow a common hyalurunon
degrading mechanism known as proton acceptance
and donation (PAD). So, it is apparent that struc-
ture and mechanism are vital in favoring substrate
binding.

CONCLUSION

Inview of the above, it can be concluded that bac-
terial hyaluronidasesare complicated and have much
evolved from the structural and mode of action per-
spectives. Much researchinvestigationisneeded from
biochemical assaysto bioinformatic andysistogainfur-
theringghts.
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