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TOM TAT

Viéc phat minh ra khang sinh dwoc xem la budc tién vuot bac ciia nén y hoc thé gidi vao dau thé ky 20.

Trong séu thap ky qua, 'thin duoc' nay di dong mot vai trd quan trong trong viée gidm ganh ning toan céu vé
cac bénh truyen nhiém. Tuy nhién, trai qua thoi gian, cing véi viée lam dung khang sinh da lam xuét hién
nhiéu vi khuan khang khang sinh. Trudc thuc trang khang khang sinh cua vi khuan ngay cang gia tang, viéc su
dung lysin bén canh liéu phép thuc khudn thé (phage therapy) dé phong va diéu tri bénh do vi khuan gay ra
dang thu hat dwoc sy quan tam ctia cac nha khoa hoc trén toan thé gidi. Lysin hay con duoc goi la endolysin la
enzyme thuy phan thudc ho mureolytic enzyme c6 trong phage, c6 tac dung ly giai thanh té bao vi khuén, giai
phong cac phage con bing phén cét 16p peptidoglycan va cudi cing giét chét vi khuén. Trong nghién ctu nay
ching t6i dd tach dong va biéu hién lysin K (LysK) dugc phan lap tir phage vi khudn tu céu vang
(Staphylococus aureus) trong vi khudn E. coli ddng thoi danh gia hoat tinh diét S. aureus ciia lysin tai td hop
trén ching vi khudn chi thi S. aureus 816. LysK dugc thiét ké trong vector biéu hién pET32a(+) va cam img
biéu hién & néng d6 0,5 mM IPTG, nhiét d6 25°C, thu mau sau 6 gio cam tng. LysK tai td dugc tinh sach bﬁng
ot sic ky 4i luc ProBond Nickel-Chelating Resin theo phuong phép tu nhién. Két qua thir nghiém béng
phuong phéap khuéch tan trén dia thach cho thiy LysK tai t6 hop co6 hoat tinh diét S. aureus cao. Nghién ciru
nay mé ra trién vong st dung LysK tai t6 hop nhim thay thé hodc bd trg khang sinh trong diéu tri S. aureus &

Viét Nam.
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DAT VAN BE

Staphylococus aureus (tu ciu vang) 1a vi khuén
Gram duong c6 kha nang giy viém, ngd doc thuc
phidm va hoi chimng sdc doc véi ty 1é tir vong cao trén
ca nguoi va dong vat. Nhidm khudn tu cdu c6 thé
duoc chita tri bing khang sinh binh thuong, nhung
nhiéu trudong hop vi khuan tro 1én khang thude, nhiém
vao cdc co quan ndi tang gay tir vong va nhiing di
ching nang né khic. Pic biét tinh trang khang
methicillin va vancomycin cua S. aureus dang tro
thanh mdi quan tdm 16n trén toan thé giéi. Kha ning
khang khang sinh cua chung vi khuan nay c6 thé tang
1én 1000 14n. Thue khuan thé duoc phat hién lan dau
tién ndm 1915 boi William Twort va nam 1917 Felix
d'Herelle phat hién ra kha ning giét vi khuin cta
ching. Qua hang nghin nam tién hoa, thuc khudn thé
ton tai va tién hoa song song vé6i vi khuan, phan bd

rong i bat cir noi dau tim thdy vi khuan; udc tinh ¢6
t6i 10* phage gip 10 lan vi khuin va c6 kha ning
xam nhiém 10® loai vi khuén (Dabrowska et al., 2005).
Phage 1a mdt loai virus cua vi khuin va c6 kha nang
giét toi 50% vi khuan dugc san sinh mdi ngay. Chung
song ki sinh trong té bao vi khuén va chi tac dong
chon loc 1én mét loai vi khuan dac trung. Trong chu
trinh séng cia minh dé giai phong phage truong
thanh, phage c6 hé thong enzyme phéan giai thanh té
bao vi khuan mot cach nhanh, dic hiéu ma khong lam
anh huong toi cac loai sinh vat khac goi la lysin. Trai
nguoc v6i khang sinh c¢6 thé diéu tri nhidu loai bénh
gdy nén boi nhiéu loai vi khuén, lysin co phd vat chu
hep, dédc hiéu loai do d6 chi dic hiéu voi mot loai
bénh gy bai méot loai vi khuén, vi vay khong tac dong
dén nhiing vi sinh vét c6 lgi khac. Lysin dugc tach ra
tir phage cta vi khudn chu s& co hoat tinh khang lai
chinh vi khuén d6 (Loeftler et al., 2001; Daniel et al.,
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2010). Nhleu nghién ctru chi ra ring lysin c6 kha néng
bam va cit thanh t& bao ngay khi tiép xtc vi vy chi
can 1 lugng nanogram c6 thé giét chét 107 vi khuéan
Streptococcus pyogenes chi sau vai phat bd sung
(Nelson et al., 2001). Chinh vi vy lysin c6 tiém nang
16n trong viéc didu tri nhimg truong hop nhay cam
khang sinh hodc diéu tri cac loai vi khudn Gram
duwong c6 kha nang khang khang sinh manh nhu
Bacillus anthracis va B. cereus (Schuch et al., 2002),
Clostridium difficile (Mayer et al., 2008), C.
perfringens (Schmitz et al, 2011), Staphylococcus
aureus, S. pneumoniae (Loeffler et al., 2001).

Lysin thuong khong c6 chudi peptid tin hi¢u nén
phai phu thudc vao mot loai enzymthtr hai dé tiép
can v6i 16p peptidoglycan. O cudi chu ki nhan ban,
phage tao ra hai loai enzyme 1a holin va lysin; holin
hinh thanh trong t& bao chit dyc 15 trén mang té bao
chit tao diéu kién cho lysin tiép can voi 1op
peptidoglycan cat cau nbi peptldoglycan va pha vo
chu tric thanh t& bao vi khuan, giai phéng phage
(Wang e al., 2000). Ca 2 enzyme nay deu can thiét
cho qué trinh phat trién cua phage trong té bao chi,
nhung khi sir dung lysin tai t6 hop thi lysin c6 thé
truc tlep tac dong tur bén ngoai voi cac vi khudn
Gram duong khong c6 16p mang bao quanh ma
khong céan téi sy trg gitp cua holin. O'Flaherty S et
al., (2005) dd biéu hién thanh céng LysK c6 phd
hoat dong rong, c6 kha nang ti€u di¢t hoan toan mot
s6 ching S. aureus mot cach nhanh chéng, bao gom
ca chung S. aureus khang methicillin (MRSA).
Trong nghién ciru nay ching t6i nhan dong gen /ysK
phage xdm nhiém vi khuan S. aureus, biéu hién lysk
trong E. coli BL21 star (DE3) va budc dau danh gia
hoat tinh ly giai S. aureus cta lysin tai to hop.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chung S. aureus, khang thé da dong khing
Trx do Phong Vi sinh vat hoc phan tir -Vién Cong
nghé sinh hoc cung cép. Ching vi khuan E. coli
BL21 Star™ (DE3) tr hang Themor Fisher
Scientific, vector pET32a(+) tu hang Novagen
dung dé biéu hién LysK tai to hop. Cac enzym cét
gidi han tir hing New England Biolab. Cot sic ky
a4i lyc ProBond Nickel-Chelating Resin do
Invitrogen cung cép.

Phwong phap
Tdch dong va biéu hi¢n lysin tdi t6 hop trong E. coli
Gen mi hoa LysK duoc khuéch dai tir phage S.
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aureus bang phuong phap PCR, sir dung cip modi dic
hiéu LysK-F, LysK-R. San phim PCR gen lysK sau
d6 duge xir Iy bang 2 enzym BamHI va Xhol rdi gin
vao vector pET32a(+) da dugc xir 1y bang 2 enzym
trén nho T4-ligase tao vector tai t6 hop pETLysK.
Dé biéu hién LysK tai td hop, pETLysK dugc bién
nap vao ching BL21 Star (DE3) bang phuong phap
sbc nhiét, chon mdt khuén lac riéng r€ nudi qua dém
trong moi truong LB long c6 bd sung 100 pg/ml
ampicillin & 37°C. Sau d6 chuyén 1% dich nudi ciy
qua dém vao mdi truong LB méi c6 bd sung
ampicillin, nudi lic ¢ 37°C dén khi ODjgonm dat 0,6-
0,8 thi cam Ung voi 0.5 mM IPTG va nudi céy o
25°C trong 6h sau cam tng. Thu te bao va kiém tra
sy biéu hién coa LysK tai t& hop trén gel
polyacrylamide 12.5%.

Xdc dinh trang thai

Sau khi biéu hién 1 ml dich t& bao pETLysK
dugc hoa trong 500 pul dém pha (150mM NacCl,
20mM TrisHCI pH 8, ImM PMSF), pha té bao bing
phuong phép si€u am. Ly tdm 12.000 vong/phut
trong 10 phat thu dich ndi. Cin té bao hoa lai trong
500 pl dém pha. Dién di kiém tra protein tong s6 &
pha dich va pha can trén gel polyacrylamide 12,5%.

Tinh sach Lysin tdi té hop

Theo thiét ké protein tai t& hgp c6 gin thém 6
histidine (6-His) nén dwoc tinh sach bang cot sic ky
4i lyc ProBond Nickel-Chelating Resin bang phuong
phap khong bién tinh nhu mé ta cuia nha san xuat. Té
bao sau cam tng dugc hoa trong dém pha (20mM
Tris HCIL, 500 mM NaCl, ImM PMSF pH 8) va pha
bang siéu 4m, ly tim thu dich ndi sau d6 dua l1én cot
sdc k¥ di dugc can bang v6i dém bam cot (500 mM
NaPi, pH 8). Céc protein bam cot khong dac hiéu
duogc rira bang 5 14n thé tich cot dém rira (500 mM
NaPi, 30 mM Imidazole). LysK tai t6 hop dugc day
ra khoi ¢ot bang 3 1an thé tich cot dém déay (500 mM
NaPi, 300 mM Imidazol). Mau duoc thdm tich trong
dém (20 mM Tris HCI, 150mM NaCl, pH 8), chia
nho cat vao -80°C cho céc thi nghiém tiép theo.

Dién di trén gel polyacrylamide

Mau duoc bién tinh bang dém SDS 5X (60 mM
Tris HCI pH 6,8, 25% Glycerol, 2% SDS, 14,4 mM 2-
Mercaptoetanol, 0,1% Bromephenol Blue, 0,9 ml H,0)
& nhiét d6 95°C trong 10 phut. 15 pl dich ndi dwoc
kiém tra bang dién di trén 12,5% SDS-PAGE theo
(Laemmli, 1970) dudi cuong do dong dién 40mA trong
1h, sau d6 ban gel dugc nhuom bé’mg Comassiblue
trong 30 pht, tiy ban gel va quan sat két qua.
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Thir hoat tinh ly gidi S. aureus ciia LysK

Hoat tinh khang khuan ciia LysK tai to hop
dugc duge danh gia voi vi khuan dang trong giai
doan sinh truong bang cach nho 15 ul lysin tai to
hop tinh sach 1én trén dia thach céy vi khuén chi thi
S. aureus. P6i ching duong st dung phage cua S.
aureus. DSi ching am 1a dich pha té bao vi khuan
E. coli BL21 Star™ (DE3) khong mang LysK va
dung dich pha té bao vi khuan mang gen IysK
nhung khong dugc cam tng IPTG. Song song vdi
thi nghiém trén, ching t6i thir nghiém hoat tinh
khang khudn cia LysK d6i voi vi khuin ngimng
phan chia. Cac budc dugce thuc hién nhu sau: Vi
khuan chi thi S. aureus duoc nudi trong méi trudng
LB t¢i khi ODggonm dat 0,5- 0,6 thi ly tim thu té bao
& 4000 vong/phut trong 5 phut. Hoa té bao trong
cung thé tich dém PBS pH7,4. B6 sung 100 pl lysin
tinh sach vao 1 ml dich vi khuan. Mau d6i chimng
4m b sung 1an lugt 100 pl mau dich pha té bao E.
coli BL21 Star™ (DE3) mang gen lysin nhung
khong dwgc cam tng biéu hién boi IPTG, 100 ul
PBS va 100 pl dém bao quan LysK. Mau ddi ching
duong bd sung 100 pl phage. Giit mau & 37°C qua
dém dé kiém tra ODggonm VA quan sat Kkét qua.

KDa M 1 2 3
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A

KET QUA VA THAO LUAN

Biéu hi¢n LysK tai t6 hop

Gen mi hoa LysK duoc tich dong va thiét ké
vao vector pET32a(+) nhu moé ta & trén. Sau khi
biéu hién, sy c6 mit cua LysK tai td hop dugc xac
dinh bang dién di trén gel polyacrylamide bién tinh.
Theo thiét ké, LysK tai td hop duogc biéu hién &
dang dung hgp véi Trx véi kich thuée ~ 70 kDa.
Két qua dién di cho thiy, sau cam tng bsi 0,5 mM
IPTG xuit hién mot bang protein dam co kich
thude ~70 kDa twong duong kich thudc cla protein
tai t6 hop LysK-Trx, trong khi d6 & mau khong cam
ting thi bang protein rat it (Hinh 1A). Do chua ¢
khang thé dic hiéu khang LysK nén chung toi sir
dung khang thé khang Trx trong phan (g Western
blot dé khang dinh protein hop 1a LysK-Trx. Két
qua Western blot (Hinh 1B, duong chay sb 2) cho
thdy, protein tai to hop phan tng dic hiéu véi
khang thé khang Trx, thé hién boi 1 bang dic hiéu
v6i kich thude ~70 kDa, trong khi ¢ cac mau dbi
ching khong quan sat thiy bang nay. Nhu vy, co
thé khang dinh ring protein tai to hgp LysK-Trx da
biéu hién thanh cong.
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Hinh 1. Kiém tra sy biéu hién LysK tai t5 hop. (A) Két qua SDS-PAGE. M: thang protein chuan (Fermentas), 1: Mau khéng
cam (&ng, 2: mau cam (rng bang 0.5 mM IPTG, 3: BL21 mang pET32 khong gén gen LysK cam (rng bdi IPTG; (B) Két qua
Western Blot s&r dung khang thé khang Trx. M: Thang protein chudn (Fermentas), 1: Mau khéng cam trng IPTG. 2: Mau cam
rng v&i 0.5mM IPTG Protein LysK-Trx tai td hop c6 kich thuwéc ~ 70 kDa, phan (rng ddc hiéu véi khang thé khang Trx.

Tinh sach LysK tai td hop

Trudce khi lya chon phuong phép tinh sach LysK
phu hop, ching ti xdc dinh trang thai biéu hién cta
protein tai t hop nhu mé ta & phan phuong phap.

Két qua cho thdy LysK-Trx biéu hién luong 1on &
dang hoa tan (Hinh 2A), vi vay chung t6i lya chon
phuong phap tinh sach khéng bién tinh sir dung cot
sdc ky ai lyc ProBond Nickel-Chelating Resin. Céc
budc tinh sach dugc thyc hién nhu mé ta ¢ trén.
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Protein tai to hop sau khi tinh sach dugc dién di
kiém tra trén gel polyacrylmide va xac dinh ndng
d6 bang may Nanodrop. Két qua (Hinh 2B) cho
thdy, protein tai t6 hop thu dugc co do tinh sach
cao, it cac protein tap nhidm véi ndng do ~300ng/pl
twong ng v6i 0,9 mg/100 ml dich nudi vi khuén.
Do c6 gin thém Trx nén trudc khi danh gia hoat
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tinh cua LysK chung t6i da loai bo Trx bing cach
cét protein tai to hop voi thrombin, sau d6 dich cit
dugc dua 1én cdt ProBond Nickel-Chelating Resin.
Trx cé gén 6 histidin do d6 s& dugc giir lai trén cot.
Thu dich chay qua cét, day chinh 1a phan doan c6
chira LysK, bédo quan ¢ -80°C cho cac nghién ciru
tiép theo.
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Hinh 2. Kiém tra trang thai biéu hién cta LysK-Trx (A).1: Mau khong cam &rng IPTG, 2: Dich ndi, 3: Pha can (B). Két qua tinh
sach Lysin tai t& hop béng cot ProBond Nickel-Chelating Resin (B). M: thang protein chuan (Fermentas), LysK-Trx tai td hop
sau tinh sach. LysK-Trx biéu hién & dang hoa tan va c6 dd tinh sach cao sau khi tinh sach bang c6t ProBond Nickel-

Chelating Resin.

Déanh gia hoat tinh cia lysK

Mot s6 lysin cua S. aureus da dwoc tach chiét va
nghién ctru bao gdm LysK, ClyS, MV-L, LysWMY
va OHS tuy nhién mdi chi cd 2 loai lysin duge thir
nghiém in vivo bao gdm ClyS (Rashel et al., 2007)
MV-L (Daniel ef al., 2010). Hau hét phage phén lap
duogc thudc ho Siphoviridae hodac Podoviridae, riéng
v6i ho Myoviridae c6 phage K va phage Twort duoc
phan 14p va giai trinh ty va gin ddy nhat 1a phage
GH15 (Gu et al., 2011). Lysin co thé hoat dong trong
dai pH tir 5,0 t6i 8,0 va t6i wu & pH 6,0. Nhiét do
thich hop cho lysin hoat déng tir 25°C t&i 40°C,
nhung hiéu qua tét nhit & 35°C va bi bat hoat ¢ 45°C
chi sau 30 phat. Nghién ciru trudc do ciing chi ra
rang ndng d6 mudi khong anh huong t6i kha ning
hoat dong cua lysin. Két qua phan tich céu tric cho
thiy, lysin bao gdm 3 ving cdu trac, phia diu N 1a

ving CHAP (cysteinehistidine dependent amido-
hydrolase/peptidase) c6 chirc ning thily phan lién két
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giita D-alanine va Glycine dau tién trong chudi
peptidoglycan; dau C nhan dién co chét va ving
trung tim amidase phan cit N-acetylmuramic acid va
L-alanine. Trong nghién ctru ndy, chung tdi tién hanh
biéu hién, tinh sach va danh gia hoat tinh ctia LysK
duogc phan lap tir phage S. aureus & diéu kién pH va
nhiét d6 t&i wu da xac dinh tir cac nghién ctru trén.

LysK dugc thir hoat tinh bang cach nho giot trén
dia thach chtra 16p vi khuan chi thi S. aureus. Két
qua trén dia thach (Hinh 3) cho thiy LysK tai to hop
ly giai va giét chét vi khuin chi thi, thé hién boi
vong khang khuan, ngay ca voi mau chwa loai bo Trx
ciing ¢6 hoat tinh khang khuan tuong tu nhu mau dbi
chung duong st dung phage. Két qua nay c6 thé 1a
do Trx nim phia dau N cia lysin nén khong anh
huong toi hoat tinh ciia LysK. Diéu nay phu hop véi
nghién ciru ciia Horgan va dong tac gia (2009), LysK
day du sau khi loai bo ving CHAP van c6 thé tiéu
diét duoc vi khuén S. aureus .
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S.aureus 816 O
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Hinh 3. Thir hoat tinh khang khu&n cta lysin tai t& hop bang
phwong phap khuéch tan trén dia thach. 1: lysin tai t& hop
da loai bd Trx, 2: lysin tai t& hop dung hop véi Trx, 3: doi
chirng dwong dich chiét tir phage, 4: ddi chirng am dich pha
ctia mau khong cdm (ng IPTG, 5: dich pha clia t& bao BL21
khéng mang gen ma héa LysK, 6: dém pha té& bao, 7: dung
dich dung dé day protein tai td hop ra khdi cot.

Do déac tinh cta Lysin la ddc hiéu co chét
(peptidoglycan) nén c6 thé giét chét va ly giai té bao
dang sinh truong ciing té bao ¢ trang thai ngimg sinh
truong, vi vay ching toi tién hanh thi nghiém véi vi
khuén bj da ngimg sinh truong bang cach ly tim thu
té bao vi khuan chi thi va hoa lai trong dém PBS (pH
7,4). Qua trinh thir hoat tinh dugc trinh bay trong
phin phuong phap. Két qua thir nghiém cho thiy
LysK tai to hop ly giai hdu hét vi khuan chi thi, dich
chl'ra vi khuan (gia tri ODggonm = 0,6) tréd nén trong
subt (gia tri ODgoonm = 0,12) sau khi u & 37°C qua
dém. O mau ddi chimg duong sir dung dich nudi cay
phage S.aureus, gia tri OD giam tir 0,66 xudng 0,09.
Nguoc lai méu ddi chimg am gia tri OD khong thay
do6i dang ké (Bang 1). Nhu vy, két qua nghién ctru
cho thay LysK ti t6 hop c¢6 hoat tinh ly giai vi
khuén S. aureus.

Bang 1. Gia tri ODgoonm clia vi khuan S. aureus trwdc va sau khi bd sung LysK tai té hop.

Mau PBS Dich pha BL21 Dich pha mau Pém cit Phage LysK
khéng cam rng

Trwéc khi u 0,678 0,69 0,68 0,68 0,66 0,642

Sau khi 0,742 0,67 0,64 0,67 0,09 0,182

Céc nghién ctru trude da cho thy Lysin c6 tinh
dic hiéu loai cao, do d6 s& khong anh hudng dén cac
vi khuan c6 lgi khac trong qua trinh diéu tri. Thir
nghiém in vivo trén chudt thyc nghiém cho théy, chi
sau 20 phut tiém, Lysin phan bd khip co thé chudt
va chi can 5 phut sau khi tiép xtic voi vi khuan cha
enzyme nay da giét chét vi khuan & ndng do 100
Unit/ 10’CFU (Loessner ef al., 2002). Dic diém nay
cho phép Lysin nhan dién va tiéu diét vi khudn chu
nhanh chéng truée khi hé mién dich cia co thé kip
trung hoa chiing. Trong mdt nghién ctru khac khi thir
nghiém hoat tinh cua 2 Lysin khac la Cpl-1 va Pal
trén chudt, Jado et al., (Jado er al., 2003) nhan thiy
hoat tinh cua 2 enzyme nay khong suy giam trong
nhitng 1an diéu tri sau d6, dong thoi ciing khong
quan sat dugc cac dau hiéu sdc phan vé hay tac dung
phu cua Lysin. Két qua nghién ctru ndy di mo ra
trién vong cua viéc ing dung Lysin no6i chung va
LysK tai tb hop noi riéng trong diéu tri S. aureu, dic
biét trong hién nay khi tinh trang vi khuan khang
khéang sinh ngay cang ra tang.

KET LUAN
LysK di dugc biéu hién trong vi khudn E. coli

BL21 star (DE3) va tinh sach thanh cong bang cot
sdc ky ai lyc ProBond Nickel-Chelating Resin. LysK

sau tinh sach c6 hoat tinh tiéu diét vi khuan S. aureus
gan tuong duong hoat tinh cuia dich phage S. aureus.
Céc nghién ciru s& duoc tiép tuc thuc hién dé danh
gia sau hon vé hoat dong, déc tinh cua LysK tai t6
hop tién dén phat trién dugc ché pham LysK nham
thay thé hodc két hop vé6i khang sinh trong diéu trj S.
aureus.

L(:n' cam on: Cong tr‘inh nd)g duwoc thuc hién nho sw
ho tro kinh phi tir dé tai cap Vién Cong nghé sinh
hoc do PGS. TS. Dong Van Quyén lam chu nhiém.
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EXPRESSION AND LYTIC EFFICACY ASSESSMENT OF THE

STAPHYLOCOCCUS AUREUS PHAGE LYSIN GENE

Bui Thi Thuy Duong', Nguyen Dinh Duy', Dinh Duy Khang', Nguyen Huy Thuan’, Nguyen Thi Minh

Huongl, Dong Van Quyen1

!Institute of Biotechnology, Vietnam Academy of Science and Technology

’Duy Tan University

SUMMARY

The discovery of antibiotics is considered to be one of the greatest medical achievements in the early part
of 20th. Over the past six decades, these ‘wonder drugs’ have played a critical role in reducing the global
burden of communicable diseases. As a country in the tropical zone, Vietnam faces numerous infectious
disease outbreaks every year. In addition, the overuse of antibiotics in healthcare and the misuse of antibiotics
as growth promoter in agriculture these past decades have led to serious antibiotic-resistance in bacterial
pathogens of human, crops and livestock in Vietnam. This poses an urgent need for alternative strategies to
fight against these pathogens. Lysins are phage-encoded peptidoglycan hydrolases which were recently
demonstrated the strong potential in human and veterinary medicine to control and treat pathogens on mucosal
surfaces and in systemic infections. These enzymes when applied exogenously to Gram-positive bacteria, bring
about rapid lysis and death of the bacterial cell and therefore promise an effective alternative therapy against
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antibiotic-resistant bacterial pathogens. In this study, we applied the DNA technology to produce a
recombinant S. aureus lysin (LysK). LysK was PCR amplified from phage S. aureus and cloned into a
pET32a(+) expression vector. The recombinant fusion protein (LysK-Trx) was successfully expressed in
E. coli, purified through nickel column chromatography, and further digested with Thrombin protease. The
cleaved protein (intact LysK) was purified by nickel column again. The recombinant LysK was tested for its
ability to kill S. aureus by a spot inoculation assay. The results showed that recombinant LysK induced the
lysis of host bacteria, indicating that the protein was expressed and functionally active. Data from the current
study can be used to develop therapeutic tools for treating diseases caused by drug-resistant S. aureus strains in
Vietnam.

Keywords: Antibiotic resistance, lysin recombinant, lysK, S. aureus , phage therapy
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