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TOM TAT

Tinh trang khang khéng sinh da va dang la mét trong nhimg méi de doa lén déi véi sic khde cong
déng va su phat trién bén viing clia hé théng y té trén toan thé gidi trong nhiéu nam trd lai day. Ly
do chinh khién tinh trang khang khang sinh dugc xem la mét trong nhiing khiing hodng y té toan
cau la do t6c do gia tdng clia s6 lugng chiing khang va loai khang sinh khang qua nhanh so vai téc
do phét trién khang sinh mdi. Hién nay, mét trong nhimng giai phap cho cudc khiing hodng nay
dugc dé ra bdi cac nha khoa hoc la tap trung nghién clu cac chat khang khudn thay thé co hiéu
qua khang cao, déng thai mang cac dac diém gidip han ché su hinh thanh tinh khang & cac chiing
gay bénh muc tiéu. Endolysin la loai enzyme c6 ngudn géc ti thuc khudn thé dang nhan dugc
nhiéu sy quan tam nghién ctu. Day la loai enzyme dugc cac thé thuc khudn st dung dé ly giai
|6p peptidoglycan clia té bao vi khudn trong gua trinh xam nhap noi bao. Viéc s hiu kha nang ly
gidi t& bao vi khudn muc tiéu khi tdc dong tir ngoai bao, cling tinh déc hiéu cao theo chi hoac loai,
va nguy ca hinh thanh tinh khang thap la nhiing dac diém khién endolysin trg thanh mot trong
nhing Ung clr vién tiém nang thay thé cho khang sinh truyén théng. Bai tdng quan nay bao géom
c4c dac diém vé cau truc va co ché hoat dong clia endolysin, bén canh dé 1a tap trung thao luan
vé cac dac diém cing nhu ting dung cla loai enzyme nay trong mét sé linh vuc.
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khéng da khang sinh

GIOGI THIEU

Tinh trang khang khang sinh da dugc T6 chiic Y t&
Thé giéi WHO nhén dinh la mét trong nhiing moéi
de doa 16n nhat dd6i véi stic khoe con ngudi, an ninh
luong thuc va sy phét trién cta thé giéi'. S6 luong
cdc ca bénh nhiém vi sinh vat khang khang sinh, dac
biét la cic chung khang da thudc lién tuc dugc ghi
nhé4n & mic cao 6 ca Viét Nam va cic nudc trén thé
gi6i>>. Céc chling khéng khéng sinh gay nhiéu kho
khén trong cong tac diéu tri, khién stic khoe nguoi
nhiém bi dnh hudng nghiém trong va kha ning tu
vong ting cao’.

Viéc kiém soat tinh trang khang khang sinh hién nay
cht yéu tép trung vao viéc han ché st dung khang
sinh truyén thong. Cac chién lugc c6 thé dugc dé cap
dén nhu tiém vaccine nhim phong ngtia sy lay nhiém
hay st dung cac bién phap khang khuén ti probiotic
hay cdc chit khiang khudn thay thé. Vaccine ngtia vi
khuén gy bénh van lu6n 1a bién phap ngin can sy
lay lan mam bénh hiéu qua, ti d6 ngén chdn su phé
bién clia cac chung mang gen khang khéng sinh. Tuy
nhién, thach thic 16n nhét trong viéc st dung vac-
cine d€ ki€ém soat tinh trang khang khang sinh nam
& viéc lya chon dugc khing nguyén vaccine c6 phd
rong, tinh bao ton cao va c6 kha nang tao dép tng
mién dich kéo dai®. Cung mang gi4 tri trong giam

thiéu sy lay nhiém ctia vi khuén gy bénh la viéc st
dung céc vi sinh vat s6ng c6 1¢i - probiotic. Probiotic
thudng dugc ting dung trong bao quan céc san phim
nodng nghiép va thyc phdm, ciing nhu trong viéc ning
cao stic khoe clia ngudi va vt nudi, nho kha nang
ngan chdn sy lay nhiém cta vi sinh giy bénh béng
tuong tdc canh tranh hay kich thich phan ting mién
dich ctia vt chti. Cac ching probiotic méi lién tuc
dugc tim ra, gan day nhat la chung Bacillus méi trong
khéam pha ctia Golnari va cong su v6i kha nang khang
phé rong nhiéu chiing vi khudn gy bénh”. Trén thuc
té, cac phuong phép khang khuén bing probiotic c6
t6c d6 phat trién tuong doi chdm bdi lo ngai trong viéc
truyén ngang gen khang khang sinh tli chiing probi-
otic sang chung vi khuén gay bénh khi chung sinh
trudng trong cling moi trudng, tit d6 yéu cau phuong
phép sang loc chiing méi tién tién®. Khac véi hai
chién lugc trén, st dung cac chit khang khudn thay
thé giup truc tiép tiéu diét vi khudn gay hai muc tiéu.
Hai trong s6 céc bién phédp dang dugc nghién ctiu phé
bién 14 stt dung thé thuc khudn va cic peptide khing
khuén. Cac thé thyc khuén trong nhiing ndm gin day
dang dugc ddy manh nghién ctiu d€ tré thanh thanh
phén trong cac thu6c khang khuén thé hé méi. Tuy
nhién, trai v6i ky vong, cic thii nghiém lam sang vé
thudc chitia thuc khuén thé déu khong mang lai két

Trich dan bai bao nay: Y&n Vy L N, Hiéu T V. Endolysin tir thuc khuan thé: Cau tric, chiic ndng, va ting
dung. Sci. Tech. Dev. J. - Nat. Sci. 2025; 9(2):3346-3358.
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qué thuan 1gi°. Céic peptide khéng khun hién nay
van dang la d6i tugng tiém ning v6i nhiéu nghién
ctiu lam sang c6 két qua thuan lgi trong céng cudc
tim kiém chat khang khuén thay thé ctia nganh khoa
hoc y khoa!.

Endolysin, mdt loai enzyme ti thuc khué&n thé véi kha
néng ly giéi t€ bao vi khuén, 12 mot chdt khang khuén
thay thé dang dan dugc d4y manh nghién ciiu trong
hai thap ky tr& lai day°. Endolysin Ia cac enzyme thity
phéan peptidoglycan (peptidoglycan hydrolase) dugc
thuc khuén thé t6ng hop va st dung vao cubi chu
trinh sinh tan d€ phé cdu truc thanh t€ bao vi khudn
chu, khién t€ bao v& do s6¢ thdm théu, ti d6 giup giai
phéng thé hé thyc khuén thé tiép theo. Mac du dugc
thuc khuén thé st dung dély giai 16p peptidoglycan ti
bén trong té€ bao cht, endolysin da dugc chiing minh
van mang kha nang ly giai khi tdc dong tit bén ngoai.
Diéu nay khién enzyme nay dugc xem nhu mot chat
khang khudn tiém néng, va nhiéu nghién ctu trén
thé gidi ciing da ting dung thanh céng endolysin du &
dang tinh sach hay t4i t6 hgp !*!!. Mit khac, 16p pep-
tidoglycan la thanh phan chinh ciu tric nén thanh té
bao vi khuén, cé tinh bao tdn cao va it bi bién d6i; vi
vay, rdt it truong hop khang endolysin dugc ghi nhan
va cac truong hgp mang kha nang khang thuong bi
suy giam doc luc!!. Mot dic diém néi troi khac clia
endolysin la ching mang kha nang ly giai ddc hiéu doi
v6i cac thanh vién trong cting chi, loai hodc kiéu huyét
thanh. Didc diém nay gitp han ché sy dnh hudng
dén hé vi sinh vat trong moi trudng tac dong, giam
thiéu kha nang hinh thanh tinh khang trén cac loai vi
khuén s6ng cung moi trudng véi loai vi khudn muc
tidu 10,1213

Cung v6i nhiing né luc dy lui tinh trang khang khang
sinh trén toan thé gidi, viéc sd hitu cdc dic diém thuan
lgi d€ tré thanh mot chat khdng khuén thay thé cho
khang sinh truyén thong gitp s6 lugng cac nghién citu
vé ting dung endolysin trong an toan thuc phim, xt
ly moi trudng, y té,... khong ngling ting 1én. Nhim
cung cép cac thong tin cin thiét giup ddy manh cac
nghién ctu vé endolysin, bai tong quan nay tap trung
giGi thiéu cac dic diém vé ciu tric va co ché hoat dong
ctia enzyme khang khudn nay, cting vé6i d6 la cac dac
diém ctia endolysin khi dugc st dung nhu mot chét
khéng khuén va thong tin vé iing dung ctia endolysin
trong mot s6 linh vuc.

CAU TRUC VA CO CHE HOAT PONG
CUA ENDOLYSIN

Thanh t€ bao vi khuén - muc tiéu ly giai ciia endolysin
- mang nhiing dic diém khac nhau gitta vi khudn
Gram duong va vikhudn Gram am (Hinh 1). Tébao vi

khuén Gram duong dugc bao vé boi 16p peptidogly-
can day (khoang 20-80 nm), ciing cac phén tu carbon-
hydrate va céc protein dugc dinh cong hoa tri trén bé
mat'?. Bén duéi 16p peptidoglycan 1a 16p mang doi
phospholipid bao boc t&€ bao chit. Mit khéc, thanh
t€ bao vi khudn Gram am bao gém 16p peptidoglycan
mong hon (khoang 5-10 nm) ndm gitia hai l6p mang
doi: mang trong bao boc té€ bao chat; mang ngoai
mang 16p lipopolysaccharide, cac kénh van chuyén,
va cac thu thé dinh mang, dong vai tro 1a 16p bao vé
dau tién cha t€ bao khai cac tac nhan bén ngoai. Bai
nhiting sy khdc biét trén nén cic dic diém céu trac
cta endolysin cling phu thudc vao muc tiéu ly giai
ctia chung: thanh t€ bao vi khuén Gram duong hay
vi khuidn Gram am.

 Teichoicacd  Lpoteichoic acid |

(8) Gram am

Hinh 1: C3u trdc thanh té€ bao vi khudn Gram duong
(A) va vi khudn Gram am (B) (tao bang phan mém
biorender.com)

Cau tric endolysin vi khuédn Gram duong
Céc endolysin c6 muc tiéu la thanh té bao vi khudn
Gram duong thuong cé cdu tric dang mdé dun bao
gom tu hai mién (domain) trd 1én, cdc mién nay dugc
chia thanh hai nhém chiic ning chinh: mién mang
chiic nang enzyme (enzymatically active domain —
EAD) ndm vé phia ddu N clia protein va mién bam
mang (cell-wall binding domain - CBD) ndm vé phia
dau C'1> (Hinh 2a). Cac EAD mang nhiém vu
phén cét cic lién két trong cdu tric 16p peptidoglycan.
Trong khi d6, cic CBD mang vai trd nhan dién va gan
v6i cac thanh phan trén thanh té bao, gitp dinh hudng
endolysin dén 16p peptidoglycan. Endolysin vi khudn
Gram duong thudng bao gom mot CBD va t6i thiéu
mot EAD, cac EAD va CBD duogc lién két v6i nhau
béi cic viing lién két (linker region) linh dong '°.

Cau tric endolysin vi khuan Gram am

Khéc véi cac endolysin vi khuin Gram duong, en-
dolysin tu thuc khudn thé vi khuédn Gram am thudng
¢6 cdu truc hinh ciu va thudng chi gém mot EAD 1718
(Hinh 2b). Sy ving mat ctia CBD c6 thé dugcly giai la
do 16p mang ngoai déng vai tro ngan cac phén ti en-
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doglycan trén t€ bao chua bi xdm nhiém, vi vy trong
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truong hgp nay, su c6 mét ciia CBD dugc xem nhu vo
nghia ', Tuy nhién, mot s6 trudng hgp endolysin vi
khudn Gram 4m c6 c4u trac mé6 dun gom tit hai mién
trd 1én da dugc cdc nha khoa hoc ghi nh4n. Céc en-
dolysin mang céu tric mo6 dun thuong c6 su da dang
trong thanh phén cling nhu cich sap xép cac mién.
Ngoai ra, mot diém khéc biét nita so v6i endolysin vi
khudn Gram duong la 6 endolysin vi khuén Gram am,
cdc EAD thudng ndm vé phia ddu C ctia protein va
cdc CBD nam vé phia dau N. Mot s6 vi du dién hinh
cho céc endolysin ndi trén 13 hai endolysin KZ144 va
EL188 ti thyc khudn thé chi Pseudomonas mang ciu
truc gobm modt EAD ndm & dau C va mdt CBD ndm
vé dau N''® (Hinh 2¢); endolysin tli thyc khu&n thé
ASA2 nhém streptococcus mang mot CBD xen gitia
hai EAD '° (Hinh 2d); va c4u tric gém mot CBD nam
vé dau C va hai EAD ndm vé diu N thudng thiy &
endolysin tif thuc khuén thé nhém staphylococcus '
(Hinh 2e).

Hinh 2: C4u tric mot sé endolysin dién hinh. (a) Cau
tric gém moét mién chiic ndng enzyme (EAD) dau N
va mét mién bam mang (CBD) dau C; (b) Cau trdc chi
gém EAD; (c) Cau tric gbm mét CBD dau N va mot
EAD dau C; (d) Cau tric gébm mot CBD xen gitta hai
EAD; (e) Cau tric gom mot CBD dau C va hai EAD dau
N.

Mién mang chiic nang enzyme - EAD

Céc endolysin dugc phan loai dya vao hoat tinh en-
zyme ctia EAD. Dua vao loai lién két muc tiéu, EAD
dugc phan thanh bén 16p chinh: glycosidase, ami-
dase, endopeptidase va lytic transglycosylase.

Cac glycosidase mang kha ning phan cat lién két B-
1,4 glycosidic gitta N-acetylmuramic acid (MurNAc)
va N-acetylglucosamine (GlcNAc) trong mach poly-
mer chinh cta 16p peptidoglycan.
16p phu ctia glycosidase, N-acetylglucosaminidase,
phén cét thanh phéan glycan thu¢c phéan ti GlcNAc.

Mot trong hai

Mot vi du dién hinh cho hoat tinh nay la endolysin
ti thuc khuin thé ASA2 nhém streptococcus'® .
Ngugc lai, 16p phu thi hai ctia glycosidase 1a N-
acetylmuramidase phén cit thanh phén glycan thudc
phéan td MurNAc. Endolysin Cpl-1 nhém pneumo-
coccus?” va B30 nhém streptococcus?! 14 cac glycosi-
dase mang hoat tinh nay.

Lép EAD thii hai gom N-acetylmuramoyl-L-alanine
amidase c6 ban chét 14 mot amidohydrolase (enzyme
thay phan lién két amine). L&p enzyme nay mang
khé ndng phan cit lién két gitta phan td& MurNAc
trong mach chinh peptidoglycan va L-alanine, amino
acid d4u tién trong mach nhanh peptide. Mot s6 vi
du dién hinh cho 16p nay bao gom endolysin LysK
tit thuc khudn thé K nhém staphylococcus?? va en-
dolysin Ply511'2, endolysin PlyPSA ¢ tli thyc khudn
thé chi Listeria.

Muc tiéu ctia 16p EAD thti ba, endopeptidase, 12 lién
két gitia hai amino acid trén mach nhanh peptide
trong cdu tric peptidoglycan. Loai endolysin nay cd
thé€ phén cit ndi lién két thudc mach nhdnh peptide
hodc lién két gitta hai mach nhanh peptide lién ké.
Mot s6 vi du dién hinh cho loai nay 1a Ply500 L-alanyl-
D-glutamate endolysin v6i muc tiéu ly gidi la chi Liste-
ria'? hay @11 D-alanyl-glycyl endolysin ly gidi nhém
staphylococcus >,

Lép EAD cudi ciing la lytic transglycosylase. Khac véi
ba nhém con lai, lytic transglycosylase khong mang
hoat tinh thity phan vi chung khong can phén ti nudc
dé thuc hién hoat dong enzyme ctia minh 24 Hoat
tinh ctia lytic transglycosylase tuong tu cac glycosi-
dase v6i kha nang phén cit lién két 3-1,4 glycosidic
gitia MurNAc va GIcNAc trén mach peptidoglycan
chinh. Endolysin gp144 ti thuc khuén thé ®KZ la
mot trong nhiing endolysin dugc xac dinh mang hoat
tinh Iytic transglycosylase >°.

Mién bam mang - CBD

Mién bam mang CBD mang chtic nang gin va giii en-
dolysin véi thanh t€ bao thong qua céc lién két khong
cOng hoa tri v6i mot s6 thanh phan trén thanh, ching
han nhu phéi ttt murein (murein ligand) hay céc chudi
polymer thi cap trong cdu tric16p peptidoglycan nhu
teichoic acid hay polychaccharide 1°. Bén canh chiic
nang lién két véi muc tiéu ly gidi, cdc CBD con chiu
trach nhiém chinh cho tinh dac hiéu ctia endolysin. O
hau hét trudng hgp, phd nhan dién ctia CBD bao gém
thanh vién trong cling mét chi'°. Tuy nhién, mot s6
ngoai lé da dugc ghi nhan v6i CBD ¢6 phd nhén dién
hep hay rong hon thong thudng. Chéng han, mot s6
endolysin khdang chi Listeria c6 tinh dic hiéu 1én dén
miic kiéu huyét thanh (serovar) hay chiing (strain) '%
ngugc lai, endolysin tii phage @AB2 xdm nhiém loai
Acinetobacter baumannii (A. baumannii) da dugc ghi
nhén ¢6 kha ning ly gidi ca t€ bao vi khudn Gram
duong 1an Gram 4am?%. Cuéi cling, mot vai trd quan
trong khdc ctia CBD dugc thé hién & giai doan sau ly
gidi 1a ¢6 dinh phén ti endolysin trén cic manh v&
ctia thanh t€ bao vi khuén, giup ngin cic endolysin
tiép xuc cdc té bao lan can chua dugc xdm nhiém boi
thuc khuén thé?’.
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Qua trinh ly gii t& bao vi khuan

Nhu da dé cép tu trudc, endolysin dugc cac thuc
khuén thé stt dung d€ ly giai thanh té bao vi khuén
chu, tit d6 gitp giai phong thé hé thyc khuén thé méi.
Chi tiét hon, qua trinh ly giai t€ bao chu cta cic thuc
khuén th€ DNA mach d6i c6 thé bao gém ba co ché
khdc nhau véi su c¢6 mit ctia cac phén ti chiic nang
khac bén canh endolysin dugc mé ta & Hinh 32827,
Co ché ddu tién bao gém su c¢d mit cta holin, mot
protein ky nudc c6 kich thuéc nho duge thuc khuén
thé tao ra vao cudi giai doan x4m nhiém. Khi dugc
tao ra dén néng do dat ngudng gisi han, cdc phan
tt holin tién hanh qua trinh tu oligomer héa va xen
qua 16p mang déi, md ra cac 16 16n trén mang, ti dé
cho phép endolysin di qua va tiép cén 16p peptido-
glycan®®, Mot co ché khac ciing dién ra song song,
thong qua hoat dong ctia mot phan tii cling mang kha
ndng xuyén mang la pinholin. Khi dugc kich hoat,
cac pinholin, lic nay dang tip trung tai viing chu chat,
tién hanh ty oligomer hoa tao thanh cac kénh xuyén
mang. Su hinh thanh cta cac kénh nay khién dién
thé mang gidm, tao diéu kién cho cic phan ti en-
dolysin gdp cudn thanh dang mang hoat tinh va tién
hanh ly giai 16p peptidoglycan. Sau ciing, dé ly giai
16p mang ngoai té bao & cac vi khudn Gram 4m, cic
thuc khudn thé can dén hoat dong ctia mét protein
ly giai khac dugc goi 1a phiic hop spanin. Phiic hgp
spanin hai thanh phén bao gébm mét lipoprotein c6
kich thudc nho thudéc mang ngoai vi khuén (o-spanin)
va mot protein xuyén mang té bao chét (i-spanin).
Chtic nang phd v& mang ngoai ctia spanin chu yéu
dugc thuc hién thong qua co ché dung hgp mang
trong mang ngoai, ti d6 ma ra cac 16 16n giai phong
thé&hé thuc khudn thé méi ra moi trudng ngoai bao 31

ARANERARANERANENA!
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Endolysin

Hinh 3: Endolysin va cac protein hé trg tham gia vao
qua trinh ly gidi té bao vi khuan Gram am (tao bang
cong cu biorender.com)

ENDOLYSIN TRONG VAI TRO LA
MOT CHAT KHANG KHUAN

Nghién ctiu dau tién vé kha nang khing khudn cua
endolysin dugc thuc hién bdi Frederick W. Twort vao

nam 1925 khi tdc gid nay dua ra gia thuyét vé vai tro
quan trong ctia endolysin trong kha nang ly giai t&
bao vi khuén cta thé thuc khudn. Endolysin, lic nay
dugc goi 1a chdt ly giai vi khuén (bacterial lysin) tiét
ra boi thuc khuén thé cho thdy kha nang ly giai t€
bao vi khudn & ca hai trang thai séng va chét, khac
v6i thé thyc khufn chi c6 thé ly giai t& bao séng>2.
Gia thuyét nay sau d6 da dugc xdc nhén bgi Reynals
(1926), Evans (1935) va Maxted (1957) bing nhiéu
thi nghiém khac nhau?-*°. & budc phat trién tiép
theo, cdc nha khoa hoc da tinh sach dugc endolysin
tt thuc khuén thé va stt dung trong cac thi nghiém
xac dinh ddc tinh nhu trong nghién ctiu ctia Krause
vao nam 1957 va sau d6 1a Fischetti va cong su vao
niam 19713, Tt ddu nhiing nim 2000, endolysin da
bét dau dugc danh gid kha ning khing khuén trén
cac mo hinh in vivo, mg dau la nghién ctiu ctia Nel-
son va cong su trong thii nghiém st dung endolysin
tit thuc khuén thé C1 d€ khéng lai sy phét trién cta

nhém streptococcus trén mé hinh chuét>”

. N&i tiép
la cong bs ctia Loeffler va cong su vé viéc sti dung en-
dolysin Cpl-1 khéng vi khuidn nhém pneumococcal
thong qua dudng tiém tinh mach®’. Nam 2013 ddnh
ddu budc phat trién ti€p theo cta viéc ing dung en-
dolysin trong khang khuén véi thit nghiém lam sang
dau tién dugc tién hanh. Thudc dya trén endolysin
SAL-1, dugc thiét k& d€ diéu tri nhiém trung tu ciu
khang khéng sinh*®. Dén nam 2020, Staphefekt™,
san phdm chia endolysin d4u tién trén thé giéi danh
cho viéc diéu tri bénh trén ngudi, da dugc ra mat.

Bén canh cdc nghién ctiu trén, nhiéu nghién ctu
stt dung thanh cong endolysin ciing da dugc cong
b63°*3. Xa hon, s6 lugng cac sin phdm c6 thanh
phén la endolysin, hodc dugc thiét ké dya trén en-
dolysin, dang budc vao giai doan thi nghiém lam sang
hodc dua ra thi trudng ngay mot ting lén**. Nhiing
minh chiing trén cho théy endolysin dang tiing buédc
trd thanh mot trong nhiing chat khang khudn thay thé
cho khang sinh truyén théng. Phéin nay sé thao luin
vé cac ddc tinh ctia endolysin gitp loai enzyme nay
dugc quan tam nghién ctiu trén thé gisi nhu hién nay.

Tinh sinh mién dich cia endolysin

Co thé c¢6 kha ning tao ra ddp ting mién dich d6i véi
cdc tac nhan c6 ban chit la protein. O mot s6 trudng
hgp, dap ting mién dich ¢4 thé dan dén nhiing hé qué
x4u nhu giy ra nhiing phan tng qud man hodc cc
bénh t¢ mién, thdm chi gy ti vong. Trén thuc té
day 13 mot trong nhiing nhan t6 chinh han ché tng
dung endolysin, phén ti sinh hoc ¢6 ban chit la pro-
tein, nhu mot loai thudc diéu tri nhiém khuén trén
ngudiva dong vat. D€ giai quyét van dé trén, nhiéu thi

3349



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tw nhién 2025, 9(2):3346-3358

nghiém kiém tra trén moé hinh dong vét da dugc cac
nha nghién cttu thuc hién. Cu thé, két qua nghién ctu

4" vé tinh sinh

trén chudt ctia Witzenrath va cdng s
mién dich ctia endolysin Cpl-1 (khdng nhém pneu-
mococcus) cho thdy: nguy co sinh cdc phan tng di
ung hodc qud man la thip, véi lugng IgE khong c6
su thay d6i mac du lugng IgG tang cao. Cac két qua
kiém tra khac cing cho thdy khong c6 tic dung phu
nao khdc xdy ra, ciing nhu cac cytokine gy viém dugc
gitt & muc binh thuong va phan tng kich hoat bg thé
khéng dién ra.

Mitkhdc, cdc phan ting mién dich con 14 nguyén nhan
cho nhiing nghi ngd vé hiéu qua khang khudn ctia en-
dolysin khi st dung trén co thé. Khi gay dap ting, cac
khéang thé dugc hé mién dich tao ra sé trung hoa céac
endolysin dugc dua vao co thé, diéu nay c6 thé khién
cac endolysin mét hoat tinh. Tuy nhién, nghién ctu
sti dung endolysin LysGH15 khang nhom staphylo-
coccus trén md hinh chut ctia Zhang va cong sy da
cho két qua dang mong d¢i*®. Cu thé, cic khang thé
déc hiéu dugc san sinh khong lam mét kha ning ly
giai va kha ning bam muc tiéu cia LysGH15 trong cac
thi nghiém in vitro. Bén canh d¢, v6i hiéu gia khang
thé & muc cao nhdt, LysGH15 van giti dugc kha ning
bao vé co thé chudt khi cho nhiém chung Staphylococ-
cus aureus khang methicillin (MRSA). Mot s6 nghién
ctu khéc da dugc thuc hién trén cac endolysin PlyG
khéng Bacillus anthracis va PlyC khang Streptococcus
pyogenes déu cho thdy ring véi sy ¢ mit ctia khéng
thé trung hoa dic hiéu, téc d0 tiéu diét vi khudn muc
tiéu ctia endolysin tuy gidm nhung khong dling lai 7.

Tinh an toan khi sirdung endolysin nhu chat
khang khuan

Bén canh tinh an toan lién quan dén cac phan ting
mién dich san sinh khi st dung, cac téc dung phu khéc
cing dugc cac nha nghién ctiu quan tdm khi tién hanh
dua cdc san phdm endolysin vao giai doan thi nghiém
lam sang. SAL200, sin phdm d4u tién c6 thanh phin
14 endolysin dugc phat trién dé diéu tri nhiém khuén
MRSA, da dugc thi nghiém tinh an toan trén nhiéu
d6i tugng. Khi thii nghiém tiém tinh mach trén ché
va khi, khong cé tac dung phu nao xdy ra hodc dugc
béo cdo trén ca hai d6i tugng thit nghiém nay*4°.
6] giai doan tiép theo, tinh an toan ctia SAL200 ciing
dugc danh gid trén ngusi. Cac dac diém vé dugc dong
hoc, dugc luc hoc va kha ning dung nap dugc danh
gid trén cac tinh nguyén vién nam tiép nhan SAL200
qua tiém tinh mach. K&t qua cho théy tit ca cac tinh
nguyén vién khong gip tic dung phu nao dang ké va
khoéng bi tdi nhiém, ngoai trii ba tinh nguyén vién béo
céo vé cac triéu chiing dau ddu, mét mai va dau co.

Ngoai ra, & cic két qua kiém tra sinh héa, huyét hoc va
d6ng méu, d4u hiéu sinh ton, khdm téng quat, khong
6 sy bat thudng nao cé y nghia vé mat lam sang dugc
ghi nhan & tit ca cac tinh nguyén vién 8,

Kha nang hinh thanh tinh khang endolysin
clia cac loai vi khuan

Tinh dic hiéu giéi han trén cic thanh vién cung chi,
loai hodc tham chi kiéu huyét thanh 13 nhéan t6 chinh
giup giam thi€u sy hinh thanh tinh khang & cic loai vi
khuén muc tiéu d6i v6i endolysin. Tuy véy, khé ning
hinh thanh tinh khang d6i vé6i endolysin khong phai
la s6 khong tuyét d6i, nhung dugc danh gid la thip
néu so sanh véi viéc st dung cac khang sinh truyén
th6ng“’15’47. Cho dén hién tai, mot s it trudng hop
mang kha ning khing endolysin hodc céc protein lai
c6 thanh phén endolysin da dugc ghi nhin, nhung da
s0 cac truong hgp déu di kém véi su giam doc luc hodc
ting tinh nhay cam véi cac loai khang sinh khac!!.
Trong nghién ctiu cua Becker va cong su, qua trinh
phoi nhiém lién tuc véi endolysin LysK 6 nong do
dudi ngudng tic ché gitp kha ning khang endolysin
nay & chung Staphylococcus aureus (S. aureus) New-
man dugc ghi nhén ting’. Trong mot nghién ctiu
khdc, Sundarrajan va cdng su da bao cdo vé kha ning
khang cua cac chung thudc chi Staphylococcus d6i
v6i P128, enzyme khang khuén lai gitta EAD ctia en-
dolysin thyc khudn thé K va CBD ctia lysostaphin°!.
Tuy nhién, cic kiéu hinh khdng phén lap dugc déu
cho théy tinh nhay cam ddi v6i khéng sinh -lactam,
suy giam t6c d¢ tang trudng trong danh gia in vitro va
giam doc luc trong danh gia in vivo.

Nhiing thuan Igi va khé khan trong viéc tiing
dung endolysin nhu mét chat khang khuan
Ngoai nhiing uu diém vé tinh an toan hay kha ning
hinh thanh tinh khédng da dugc phén tich & trén. En-
dolysin khi dugc sti dung nhu mét chét khang khuén
con mang nhiing uu diém nhu c6 thé tdn cong t€ bao
vi khudn tit bén ngoai va ly giai ttc thi sau khi tiép
xtc®>%%; 6 thé stt dung dong thoi ma khong bi gidm
hoat tinh hodc lam gidm hoat tinh ctia loai chit khang
khu#&n khac>*-°%; khi san xudt dudi dang téi t6 hop
c6 thé st dung ky thuét gen diéu chinh phé khing
khuén, tit d6 giup han ché anh hudng cua endolysin
dén hé vi sinh vt trong méi trudng stt dung>”; mét vu
diém ndi troi hon 13 endolysin da dugc ching minh
van gitt kha nang khéng khudn hiéu qua trong vung
nhiém khuén da hinh thanh biofilm hay cic bé mit
mang mang nhay khac8-61,

Céc thach thiic ctia viéc ting dung endolysin cha yéu
dén tu ban chit 1a protein cta loai phén ti sinh hoc
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nay. Ngoai vin dé giam hiéu qua khang khuén do
gdp cdc khing thé trung hoa khi dua vao co thé, cic
nha nghién ctu ciing dang tap trung cai thién tinh
bén cho cac ché phdm chiia endolysin, dic biét 1a cac
endolysin dugc stt dung qua dudng udng vi phan tu
nay cin di qua moi trudng khic nghiét cta duong
rudt. Mot thach thiic khac bt ngudn ti viéce té€ bao vi
khufn Gram am ton tai mét mang do6i phospholipid
bao boc bén ngoai 16p peptidoglycan, diéu nay ngin
can endolysin ti€p can muc tiéu ly giai cia minh. Vily
do nay, s6 lugng endolysin khang vi khuén gay bénh
Gram am da dugc dua vao ting dung van con han ché.
Ngoai cdc endolysin ty nhién cho thdy kha nang ly giai
vi khudn Gram am nhu LysPA26 khang Pseudomonas
aeruginosa (P. aeruginosa) ', Ply6A3 khang Acineto-
bacter baumannii (A.baumannii) %, LysAB54 khéng

nhiéu chiing Gram am 3

va mot s6 endolysin khac,
céc endolysin con lai d€ dugc st dung trong khéng vi
khuéin Gram 4m cén dugc st dung cting v6i mot chét
hé trg hodc dong gdi trong mot hé thdng van chuyén
giip endolysin thdm thdu qua mang, hay phai dugc
bién d6i di truyén dé€ dung hgp véi mét nhan t6 khéc
gitp endolysin c6 kha ning xuyén mang ngoai va tiép
can dugc véi 16p peptidoglycan ®*. Tuy nhién, viéc st
dung cac chién lugc nay tao ra thach thic khac cho
cdc nha nghién ctiu nhu lo ngai vé tinh an toan ctia cac
chat hd trg xuyén mang hay t6n thdoi gian va chi phi
dé nghién ctiu dugc hé thong van chuyén hiéu qua.

UNG DUNG CUA ENDOLYSIN

Ung dung trong diéu tri bénh trén ngusi

Su phé bién cta tinh trang khang khang sinh cting
v6i su suy giam tinh hiéu qua ctia khang sinh truyén
thong la nguyén nhan dan dén viéc cac bénh nhiém
khuén trén ngudi ngdy cang kho diéu tri. Diéu nay
thic ddy viéc phat trién endolysin d€ tré thanh moét
san phdm sinh dugc, dugc st dung rong rai trong
diéu trj cic bénh nhiém khudn ngoai da 1an nhiém
khuén bén trong co thé (Bang 1). S aureus la mot
trong nhiing vi khuin gy bénh trén da phd bién va
nguy hi€ém nhat bgi kha nang gay nhiém khuén da va
mo, 1an doc lyc cao ctia chung khi xdm nhiém vao
mau, xuong hodc tim 65, Quan trong hon, kha nang
hinh thanh cac chung S. aureus khiang da thu6c hoac
khang methicillin (MRSA) khién loai vi khudn nay
dugc vu tién phét trién cdc san phdm diéu tri. Staphe-
fekt SA.100 va Staphefekt XDR.300 14 hai san phdm
boi ngoai da c6 thanh phan 14 endolysin téi t6 hgp
khang S. aureus da c6 mit trén thi truong va dé dang
tiép can d6i v6i ngudi bénh. Bénh canh d6, S. au-
reus con 1a tdc nhin dé dang l4y nhiém qua dudng ho
hép, gay ra khoang 30% céc trudng hop nhiém khuin

dudng ho hip & ngudi trén toan thé gisi®. SAL200,
san phdm d4u tién c6 thanh phan la endolysin dugc
phét trién d€ diéu tri nhiém khudn MRSA. Khi dugc
thti nghiém st dung truc tiép qua dudng mii trén mo
hinh chudt, san phdm nay da dugc chting minh mang
kha ning hd trg diéu tri bénh viém phéi do S. aureus
gayra®.

Bén canh céc vi khudn Gram duong, mot s6 loai gay
bénh Gram am c6 doc luc cao va dé sinh kha ning
khang thu6c nhu A. baumannii hay P. aeruginosa
ciing la nhiing tic nhan dugc tap trung nghién ctiu
cdc san phim diéu tri. Tuy nhién, nhu da dé cap, 16p
mang do6i bén ngoai cta té€ bao khién viéc phat trién
cdc endolysin ty nhién trd thanh chét diét vi khudn
Gram am gédp nhiéu thach thic. Artilysin, mét loai
endolysin dugc bién ddi ciu truc v6i kha ning xdm
nhép mang ngoai té€ bao vi khudn, la mét trong nhiing
giai phdp hiéu qua da dugc cac nha khoa hoc dé ra.
Vao ndm 2014, nhém nghién ctiu ctia Briers da gidi
thiéu artilysin LoGT-008 mang kha nang tiéu diét ca
P. aeruginosa va A. baumannii trong cac tht nghiém
in vitro (thyc hién trén dong té bao siing & nguoi) va in
vivo (thuc hién trén moé hinh Caenorhabditis elegans
x4m nhiém rudt) 6.

Mot budce tién 16n gin déy trong viéc ting dung rong
rdi cdc san phdm tu endolysin trong diéu tri bénh
trén ngudi 1a sy hop téc gitia tdp doan my phdm da
quéc gia LOréal va cong ty Micreos, noi phat trién
endolysin XZ.700 khang S. aureus diéu tri bénh viém
da co dia & ngusi®. Su hop tic nay cho thdy tiém
nang phat trién 16n ctia endolysin dé tré thanh loai
thudc khang khuén dé dang tiép can doi véi tit ca moi
nguoi.

Ung dung trong an toan thuc pham

Thyc phdm nhiém khudn 1a nguy co gay tén hai 16n
nhét d6i véi nganh cong nghiép thuc phdm. Cac tac
nhin gay bénh thudng xuit hién trong thuc phim
bao gom S. aureus, chi Salmonella, Escherichia coli, L.
monocytogenes, chi Clostridium,... da nhiéu lan gay
tén hai to 16n dén stic khée va kinh té€. Cho dén hién
nay, da c6 nhiéu nghién ctu thanh cong trong viéc
ung dung endolysin dé€ kiém sodt tinh trang nhiém
khuén & thuc phdm (Bang 2). Vi du tiéu biéu nhit 1a
viéc sti dung endolysin nhu mot chét bdo quan thuc
phdm. Endolysin LysH5 da dugc Obeso va cic cong
su chiing minh kha nédng tiéu diét S. aureus trong stia
thanh tring va lam gidm mét d¢ vi khuén trong siia
xuéng duéi nguéng phat hién trong vong bén gis’°.
Bén canh do, cac endolysin Ply118, Ply511 va PlyP35
tit thyc khudn thé chi Listeria cing dugc chiing minh
khé néng diét khudn ca trong diéu kién thuong 1an
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Bang 1: Mot s6 (ing dung ctia endolysin trong diéu tri bénh trén ngudi

Tén khoa hoc/ tén
thuong mai

Staphefekt SA.100

XZ.700

Staphefekt XDR.300

SAL200

Artilysin LoGT-008

CF-301

P128

Medolysin®

Vi khuin muc tiéu

S. aureus

S. aureus

S. aureus

S. aureus

P. aeruginosa va A. bau-
mannii

S. aureus

S. aureus

Ph6 khang khuén rong

Ung dung

Diéu tri nhiém S.
aureus trén da

Diéu tri nhiém
S. aureus trén
da t6n thuong &
bénh nhidn mic
u lymho té€ bao T
Gda

Diéu tri nhiém S.
aureus & cic bénh
nhin mun tring
cd, cham, tring ca
do (rosacea) va da
kich ting

biéu tri viém phoi
do S. aureus

Diéu tri nhiém P
aeruginosa va A.
baumannii

Diéu tri nhiém
khuén huyét va
viém noi tim mac
do S. aureus

Diéu tri nhiém
khuén huyét do S.
aureus

Thuéc dang xit
khang khuén va
hé tr¢g lam lanh
vét thuong

Két qua nghién ctiu

Nghién ctiu dién hinh trén ba
bénh nhan cho thdy san phdm
gitp giam céc triéu chiing lam
sang thay vi loai bo hoan toan vi
khudn

Cho thdy khd nang tc ché
nhiém khuin da, biéu hién
chemokine va sy ting sinh ctia
S. aureus

Khong dugc cong bé

Khi thti nghiém trén mé hinh
chuot, lugng vi khudn trong
phdi thdp hon gép 10 14n so véi
nhém doi chiing, ti 1¢ song sot
la 90-95% so v&i 10-40% cua
nhém ddi ching

Trong thtt nghiém in vitro,
lugng vi khudn trong mau giam
4 dén 5 log trong 30 phut
Trong thi nghiém in vivo,
nhém thit nghiém c6 ty 1¢ s6ng
63%, cao hon so vdi nhém déi
chiing duong

Cho théy kha ning diét khudn
hiéu qua trén mau méu ngudi
nhiém khuén

Cho thdy hoat tinh khang
ching MRSA USA300 trong
thii nghiém in vitro va kha
nang ctu séng chudt trong thu
nghiém in vivo

Kha ning hé trg lam lanh vét
thuong la 100% thé hién qua hai
nghién ctu trén 72 bénh nhan

Nguo6n

tham

khao

70

71

57

67

72,73

74
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trong diéu kién nhiét d6 cao (90°C)”7. Mot s6 en-
dolysin khéc cling mang ti€ém nang ing dung trong
bdo quan thuc phdm da dugc cong bé gin day la en-
dolysin ti thyc khudn thé DLn1 v6i phd khang rong
dugc ung dung trong kiém sodt nhiém khuén Bacil-
lus cereus (B. cereus) trong siia’®; endolysin cpp-lys
véi tinh bén dugc gidi viing trong khoang nhiét d6 va
pH réong mang tiém néang ting dung trong bao quan la
xa lach khoi céc chang vi khuén Clostridium perfrin-
gens (C. perfringens) tiét doc t67°; endolysin LysPB32
dugc stt dung két hgp véi cac hgp chét tu tinh ddu
thuc vét giup kiém sodt nhiém khuin Salmonella
Typhimurium trong cdc san phdm chda thit bo da
néu chin®’; endolysin LysZC1 véi dd bén cao mang
kha ndng khing nhiéu ching vi khudn Gram 4m
la tic nhan nhiém khudn thyc phim®'. Tai Viét
Nam, nghién ctu ting dung endolysin tiéu biéu nhit
dugc tién hanh béi nhom nghién ctiu thudc Vién Di
truyén nong nghiép v6i muc tiéu san xuit endolysin
LysSA29. Két qua cho théy kha ning khang hiéu qua
hai chung giy bénh S. aureus va Listeria monocy-
togenes (L. monocytogenes), ddng thoi cho théy tiém
nédng cao trong viéc bdo quan siia tuoi nguyén liéu va
siia thanh triing 8283,

Bén canh khé ning bdo quin thyc phim, endolysin
con dugce ting dung trong viéc phat hién thuyc phim
nhiém khuén dya vao khé ning nhén dién dic hiéu
cta CBD. Nhom nghién ctiu ctia Kretzer va cong su
da ché tao thanh cong hat sit ti dugc boc CBD téi t6
hgp mang kha nang phat hién L. monocytogenes véi ti
1¢ phét hién 1én dén hon 90%, ciing véi d6 la kha nang
bt gitt va phan tach vi khudn ra khéi mau nhiém 4,
Ung dung trong néng nghiép

Endolysin dugc ting dung rdng rai trong viéc bao vé
cdc gidng ciy trong va vat nudi khoi cac vi khudn gay
bénh, tii d6 giup han ché lugng khang sinh dugc st
dung trong néng nghiép (Bang 2). Ung dung tiéu biéu
ctia endolysin trong trong trot dén ti viéc tao ra cac
gidng cy trong mang gene quy dinh endolysin, ti d6
gitip cdy trong mang kha ning khang ddc hiéu cac
loai vi khuén gay bénh. Diiring va cong su da phat
trién mot giéng khoai tdy méi mang kha ning tng
hop lysozyme ti thuc khudn thé T4, giup giéng cay
nay c6 thé khang lai vi khuén Erwinia carotovora gay
thoi ré8>. Mot y tudng véi su két hop gitta endolysin
va cdy trong da dugc thuc hién bsi nhém nghién ciu
cta Oey. Trong nghién ctiu nay, cac tac gia da st dung
luc lap trén cy thudc 14 lam “nha médy” sdn xut cac
endolysin Cpl-1, Pal (Streptococcus pneumoniae) va
PlyGBS (nhom streptococcus) v6i san lugng dat 70%
trén tong lugng protein tan dugc cay tao ra®®%7, Bén

canh viéc tao cic gidng ciy trong mang kha ning biéu
hién endolysin, enzyme nay con dugc st dung nhu
mot chit khang khudn bao vé cay dn trai giup ddm bao
san lugng. Endolysin ti thuc khuén thé Otagovirus
Psa374, khing vi khudn Pseudomonas syringae pv. ac-
tinidiae gay bénh trén cay kiwi, dugc sti dung két hop
v6i acid citric giup lam gidm néng d6 vi khu&n xuéng
duéi gi6i han phat hién %,

Trong néng nghiép chan nudi, kha ning khang khuin
cta endolysin cling dugc ting dung réng rai. Bénh
viém vu do S. aureus 1a mét trong nhung tdc nhan
giy anh hudéng x4u dén nganh chian nudi gia suc.
Protein ASA2E-LysK-SH3b, mot enzyme tai t& hgp
gitia lysostaphin va endolysin da dugc nghién ctiu va
chting minh hiéu qua khéng S. aureus trén mo hinh
chuot. Két qua trén goi y rdng protein tai t6 hgp nay
c6 thé dugc sti dung d€ diéu tri bénh viém vu, ti do
ngin chin sy 14y nhiém cta vi khuén nay gitia cac ca
thé gia stic va tii co thé gia stic vao thuc phdm nhu siia
va thit®.

KET LUAN

Pa s6 cac nghién ctiu st dung endolysin nhu hgp chat
khang khuén da cho thdy tiém niang ting dung caa
loai enzyme nay. Mic dut vay, van con nhiing thach
thic trudc mat can dugc giai quyét d€ phat trién en-
dolysin trd thanh cac san phdm sinh dugc mang hiéu
qua diéu tri cao. Cac thach thic c6 thé dugc ké dén la
kha ning hinh thanh tinh khang trén cacloai vi khudn
muc tiéu, thoi gian ban huy in vivo ngin do sy san
sinh ctia cic khéng thé trung hoa, hiéu qué diét khudn
khong cao dic biét d6i véi cac vi khudn Gram am, va
quan trong hon hét, 1a tinh an toan khi st dung en-
dolysin trén ngudi va dong vat. Viéc ngay cang nhiéu
cdc san phim ti endolysin dugc phat trién va dua ra
thi truong chinh la mot tin hiéu tich cuc trong céng
cudc déy lui tinh trang khang khéng sinh véi sy tham
gia clia loai enzyme nay.

DANH MUC TU VIET TAT

A. baumannii: Acinetobacter baumannii;
CBD: Cell-wall binding domain;

DNA: Deoxyribonucleic acid;

EAD: Enzymatically active domain;
GIcNAc: N-acetylglucosamine;

IgE: Immunoglobulin E;

IgG: Immunoglobulin G;

L. monocytogenes: Listeria monocytogenes;
MRSA: Methicillin-resistant Staphylococcus aureus;
MurNAc: N-acetylmuramic acid;

P, aeruginosa: Pseudomonas aeruginosa;

S. aureus: Staphylococcus aureus;

WHO: World Health Organization.
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Bang 2: Mét sé iing dung cia endolysin trong an toan thuc pham va néng nghiép

Tén khoa hoc/ tén

thuong mai

LysH5

Ply118, Ply511 va
PlyP35

Endolysin ti thuc
khudn thé DLnl

cpp-lys

LysPB32

LysZC1

LysSA29

CBD tii endolysin
thuc khuin thé chi

Listeria

Lysozyme tli thuc

khuén thé T4
Endolysin tu
thyc  khuin thé
Otagovirus Psa374

ASA2E-LysK-SH3b

Vi khu4n muc tiéu

S. aureus

chi Listeria

B. cereus

C. perfringens

Salmonella Ty-

phimurium

Nhiéu loai vi khuin
Gram 4m la tdc nhan
nhiém khuin thuc
phidm

S. aureus va L. mono-

cytogenes

L. monocytogenes

Erwinia carotovora

Pseudomonas  sy-

ringae pv. actinidiae

S. aureus

Ung dung

Diét khudn
thanh triing

sita

Ung dung trong bdo
quin céc thuc phdm
can qua xt ly nhiét
Kiém soat nhiém
khuin B.
trong cdc san phim
chta sita

cereus

40 quan l4d xa lach

khoi nhiém khuén C.
perfringens

Kiém sodt nhiém
Salmonella Ty-
phimurium  trong

céc san phdm thit bo
da ndu chin

Béo quan thuc phdm
khoi cdc vi khudn

Gram 4m gy bénh

Bao quan stia tuoi
nguyén liéu va sitia
thanh triing

Tao hat sic ti boc
CBD tai t§ hop giup
phét hién va phan lap
vi khudn muc tiéu

Tao gi6ng khoai tay
chuyén gen tu tong
hop lysozyme khang
vi khuén gay thdi ré

u dung két hop véi
acid citric khang vi
khuén gay bénh trén
cay kiwi

Thti nghiém diéu tri
bénh viém vu trén
gia stic

Két qua nghién ctiu

Khong phat hién vi khudn trong
mau siia thanh triing sau 4 gié 1
v6i endolysin tinh sach

Luong té bao Listeria song trong
stia bo nguyén chét giam déng
ké

Lugng vi khudn gidm khoang
0,8 log CFU/mL sau 3 gig, 4.7
log10 CFU/mL sau 24 gid¢

Lugng vi khudn trén mau la
xa lach giam khoang hon 4 log
CFU/cm2 sau 15 phut

LysPB32 két hgp véi cic hop
chét ti tinh dau thuyc vat lam
gidm lugng vi khuin xudng
dudi gi6i han phét hién sau 12
gio  tai 37°C

Khi két hgp véi EDTA, LysZC1
khing nhiéu loai vi khudn
Gram am, thé hién hiéu qua
khang cao nhét véi B. cereus

Mang kha ning khang hiéu qua
S. aureus va L. monocytogenes
Hoat d¢ enzyme la 2.065 U/g

Hon 90% lugng té bao L. mono-
cytogenes séng dugc thu nhin
va loai bé khoi mau sinh khéi
1ong trong 20 dén 40 phut

Do cao cay chuyén gen 16n hon
rd rét so voi nhém déi chiing la
cay khong chuyén gen

Luogng vi khuén gay bénh giam
xuéng dudi muc phat hién

Endolysin mang kha nang
khéang 16 ching S. aureus khac
nhau dugc phén l4p tii tuyén va
gia suc.

Lugng vi khuén giam 3,36-log
CFU khi két hgp st dung véi
lysostaphin

Nguén

tham

khao

78

79

80

81

82,83

84

85

88

89

3354



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tw nhién 2025, 9(2):3346-3358

XUNG POT LOI iCH

Céc tac gia khong c6 xung dot 1gi ich nao.

PONG GOP CUA TAC GIA

Lé Nguyén Yén Vy: tong hop tailiéu, viét va chinh stia.

Trén Vin Hi€u: dé xudt y tudng, chinh stia va chdp
thuan ban thao.
Céc tac gia dong y v6i ban cudi cling ctia ban thao.
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Phage endolysins: Structure, function and applications

Yen Vy Le-Nguyen, Hieu Tran-Van®

ABSTRACT

Antibiotic resistance has emerged and persisted as one of the major threats to public health and

the sustainable development of healthcare systems worldwide in recent years. The primary rea-
Use your smartphone to scan this son why antibiotic resistance is regarded as a global medical crisis lies in the development of new
QR code and download this article antibiotics is not keeping pace with the emergence of antibiotic-resistant strains. Currently, one

of the proposed solutions to this crisis, as suggested by scientists, is the investigation of alterna-
tive antimicrobial agents that exhibit high efficacy while also possessing characteristics that limit
the emergence of resistance in target pathogenic strains. Among such alternatives, endolysins, a
class of enzymes derived from bacteriophages, have garnered considerable research interest. These
enzymes are utilized by bacteriophages to degrade the peptidoglycan layer of bacterial cell walls
during the infection process. The ability of endolysins to lyse bacterial cells when applied exter-
nally, combined with their high specificity at the genus or species level and a low propensity for
inducing resistance, renders them promising candidates as substitutes for conventional antibiotics.
This review aims to outline the structural features and mechanisms of action of endolysins, and to
discuss in depth their characteristics and potential applications across various fields.

Key words: alternative to antibiotics, bacteriophage, multidrug—resistant bacteria, endolysin,
antibiotic resistance
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