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Tinh cheé iéu phan LukF-PV cia doc to Panton-Valentine leukocidin tir Staphylococcs aures
biéu hién trong Escherichia coli va tao khang huyet thanh ¢ chudt
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LukF-PV la mét trong hai ti€u phan cta yéu t6 doc lwc Panton-Valentine leukocidin (PVL) cta Staphylococcus aureus
(S. aureus). Tiéu phan LukF-PV c6 kha nang lién két véi ti€u phan LukS-PV theo ty 1€ 4:4 d€ hinh thanh ciu tric octameric,
tao 16 trén mang va pha huy té bao bach cau vat chi. Nghién ctru nay nham thu nhan protein LukF-PV dwoc dung hop véi dudi
6xHis (6xHis-LukF-PV) va tao khang huyét thanh trén chuét. Khi sir dung cac diéu kién nuéi cdy véi nhiét do, nong do chat
cam ng va th&i gian sau cam ng phi hop, s biéu hién 6xHis-LuKF-PV trén chiing chu E. coli BL21(DE3) dat mirc Khoang
30% téng so protein ndi bao. Dwa vao sac ky ai lwc, protein 6xHis-LukF-PV da dwgc thu nhan véi néng do 2,45 mg/ml,
dd tinh sach 95% va hiéu suit thu nhén 6,75 mg/l mdi trwdng LB. Khang huyét thanh dwec tao ra tir chudt thu dweee cé hiéu
gia khang thé 1/160.000. Cac két qua nghién ctru c6 thé gitip cung cip thong tin va nguyén liéu cho cac nghién ciru ti€p theo
trong phong ngira va diéu tri bénh do S. aureus giy ra.

Tir khéa: Escherichia coli, LukF-PV, Panton-Valentine leukocidin, Staphylococcus aureus, tinh ché protein tai t6 hop, vac-xin.
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Abstract:

LukF-PV is one of the two subunits of the virulence factor Panton-Valentine leukocidin (PVL) produced by Staphylococcus
aureus. The LukF-PV subunit can bind with the LukS-PV subunit in a 4:4 ratio to construct an octameric structure that
creates pores in the leukocyte cell membrane, leading to leukocyte destruction. This study focused on purifying the
LukF-PV protein fused with a 6xHis-Tag (6xHis-LukF-PV) and raising antiserum in mice. The expression of 6xHis-LukF-PV
in Escherichia coli BL21(DE3) was achieved under culture conditions with appropriate temperature, inducer and time
after induction, resulting in an expression level of approximately 30% of total intracellular protein. Using affinity
chromatography, 6xHis-LukF-PV was purified to 95% purity, achieving a concentration of 2.45 mg/ml and a yield of 6.75
mg/l in LB medium. Antisera were generated in mice, having antiserum with a titer of 1/160,000. The results provide
information and primary materials for future preventative or treatment studies against S. aureus.

Keywords: Escherichia coli, LukF-PV, Panton-Valentine leukocidin, recombinant protein purification, Staphylococcus
aureus, vaccine.
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1. it van de

Staphylococcus aureus 1a mot vi khudn giy bénh
co hoi, lién quan dén nhiéu loai nhiém trung tir nhe
dén nghiém trong, bao gdm nhiém tring da, mé mém,
nhiém triing mau, viém phdi, va viém ndi tAm mac. Pic
biét, cac chung S. aureus khang methicillin (MRSA) da
tré thanh méi de doa y té€ toan ciu, lam gia ting ty 1&
tlr vong va chi phi diéu tri [1]. Hién nay, cic phwong
phap phong ngira va diéu tri bao gobm st dung khang
sinh va kiém soat nhiém khuin, nhung su gia ting cla
cac ching khang thu6c da dat ra thach thirc 16m, thic
day nhu ciu tim kiém cac liéu phap thay thé nhw khang

huyét thanh hodc vac-xin [2].

Mot trong nhitng yéu té6 doc lwc quan trong cta S.
aureus 1a PVL. Doc to nay chiu trach nhiém pha hiy cac
té bao bach ciu, giy hoai t, apoptosis [3]. PVL dwoc
phat hién dién v&i mot ty 1é nho (khodng 5%) trong
cac chung S. aureus 1am sang, nhuwng né lién quan chat
ché véi cac ching CA-MRSA (khoang 85%), dac biét la
cac chiing gay bénh viém phdi, nhiém trung da va mo
mém [4]. Trong bio cdo 1am sang cua M.J. Alawad va cs
(2023) [5], bénh viém phdi hoat tir PVL-MRSA da gay ra
nhitng bién chirng nang c6 kha ning de doa tinh mang
con ngwoi nhw suy ho hip va tiéu co van. Do do, viéc
phat trién vac-xin chéng lai cac ching S. aureus c6 kha

nang sinh PVL la thuc sw can thiét.

PVL dwoc béo cdo l4n dau tién vao ndm 1932. Giong
nhuw cdu tric cta cac leukocidin khac dwoc tim thiy &
S. aureus, PVL 1a mot doc t0 hai thanh phin bao gom
LukF-PV, v&i khéi lwong phén tir 34 kDa va LukS-PV, véi
khéi lwgng phan tir 32 kDa. Hai protein oligome héa véi
nhau dé hinh thanh 16 xuyén mang, dan dén s ly giai
cdia bach ciu da nhan va dai thwc bao [6]. Trong qua
trinh oligome ho6a, mot 16 rong hinh vong dwoc hinh
thanh cho phép vung than dwoc dwa vao mang té bao
dich, dAn dén sy hinh thanh 16 ¢6 dwdong kinh 1-2 nm

ciu tao bdi bdn ti€u phan S va bon tiéu phin F [7]. Dac

KHOA
&CONGHI\?GCI:-IE

68(6) 6.2026

s Khoa hoc Ty nhién | Khoa hoc su song; Khoa hoc Ki thuét va Cong nghé | Cong nghé sinh hoc cdng nghiép; Khoa hoe Y - Duge | Y hoc co s6

biét, tiéu phan LukF-PV con dwoc cho 1a c6 kha nang
twong tac dic hiéu véi cac thu thé trén bé mit bach ciu
nhw C5aR va C5L2, gép phan vao co ché né tranh mién
dich cda vi khuén [8]. Mic du cic nghién ciru trudc diy
da phéan tich tong thé vai tro ctia PVL trong co ché bénh
sinh, viéc tp trung vao ti€éu phin LukF-PV nhw mot
muc tiéu tiém niang dé phat trién liéu phéap diéu tri vAn

con han ché.

Trong nghién ctru nay, chung toi tién hanh biéu hién
tiéu phan LukF-PV tai t6 hop trong hé théng chung chu
E. coli. Sau qua trinh tinh sach, protein 6xHis-LukF-
PV tai t6 hop nay duoc st dung dé gay mién dich trén
chudt, tao ra khang huyét thanh dic hiéu véi LukF-PV.
DPay 1a co s& quan trong cho viéc phat trién cac liéu
ph4p mién dich chéng lai S. aureus, nhw khang huyét
thanh hodc vac-xin. Nghién ctru nay cang tré nén quan
trong trong béi canh cac giai phap hién tai nhw khang
sinh dang dan mat hiéu qua trwdc sw gia tang cua cac

chung S. aureus khang thuéc [9].

2. Vat liéu va phuong phap nghién ciiu
2.1. Vat liéu

Trong nghién ctru nay, ching E. coli OmniMAX
(Invitrogen) dwgc st dung dé tao dong plasmid gen
LukF-PV. Chung E. coli BL21(DE3) (Thermo Scientific)
dwoc lwa chon dé biéu hién protein LukF-PV. Plasmid
khung swon pET28a(+) (Novagen) cé promoter T7 va
vung trinh ty ma héa dudi 6xHis. Plasmid pHT2332
[10] mang gen LukF-PV tong hop dwoc st dung lam
khudn cho PCR.

2.2. Tao dong plasmid biéu hién mang gen
LukF-PV

Plasmid biéu hién pHT2352 dwoc tao ra nhuw sau.
Gen LukF-PV dwoc thu nhan tir vector pHT2332 bang
phwong phap PCR str dung hai cdp moi dac hiéu ON2369
(5’- GCCGCGCGGCAGCCATATGGATGCTGCTCAACATATT
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ACACCG -3’) dé thém vi tri nhan biét cit cia enzyme
Ndel va ON2370 (5- GGTGGTGGTGCTCGAGTTAGACG
TCAGACATAGGGTTCTTTTC-3') dé thém vi tri nhin
biét cat ctia enzyme Xhol. Gen LukF-PV dwgc nhan
ban bang enzyme Pfu DNA polymerase. San phim
PCR thu gen (953 bp) va plasmid khung pET28a+
lan lwot dwgc xt ly véi cdp enzyme cat gi¢i han
Ndel/Xhol rbi néi lai véi nhau bang T4 DNA ligase. San
phidm ndi dwoc bién nap vao chung tao dong 1a E. coli
OmniMAX [11] va sang loc trén mdi trwong LB-Kan-
Agar. PCR khuin lac v&i cdp moi diac hiéu ON1461
(5’-GGTGATGTCGGCGATATAGGA-3’ gan véi ving trinh
tw trén plasmid khuén) va ON2370(5’-GGTGGTGGTGC
TCGAGTTAGACGTCAGACATAGGGTTCTTTTC-3’
vGoi vung trinh tw trén gen LukF-PV). Khuin lac

gan

cho san phdm PCR twong &ng kich thwéc thiét ké
(953 bp) dwoc nudi cly, tach plasmid va giai trinh tw
(thuc hién b&i Macrogen Inc., Han Qudc) bang cip
modi  ON1659(5-CCCGCGAAATTAATACGACTCACTATA
GG-3’)/ON1462(5’CCGTTTAGAGGCCCCAAGG-3").

2.3. Biéu hién protein 6xHis-LukF-PV trong E. coli

Plasmid pHT2352 dwgc bién nap vao ching chu E.
coli BL21(DE3) dé biéu hién protein 6xHis-LukF-PV.
Cac diéu kién biéu hién protein dwoc khao sat 1a: nhiét
do (23, 30, 37°C), nong do6 IPTG cam tng (0-1 mM) va
thoi diém thu miu sau cdm @ng (0-12 gio). Cac miu
khdo sat dwgc thu nhin véi cung lwong té bao (twong
trng véi 1 ml dich nuéi c6 OD,,  =6) va duogc pha té
bao bang séng siéu Am. Sau khi ly tAm 100 pl mau vé&i
lwc ly tAm 13.000 xg trong 5 phut dé phan tach, cac
phan doan protein tia (P-pellet), tan (S-Soluble) tiép
tuc dwoc bién tinh bang cach b sung 25 pl Sample 5X
(250 mM Tris-HCI pH 6,8, 10% SDS, 10% Glycerol, 10
mM DTT, 0,05% Bromophenol Blue) va G & 95°C trong
5 phit. Mirc d6 biéu hién protein 6xHis-LukF-PV & cac
diéu kién dwoc kiém tra bang phwong phap SDS-PAGE
va phan tich bang phAn mém AlphaEase FC.
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2.4. Thu nhan protein 6xHis-LukF-PV bdng sdc ky
di lwc (IMAC)

Protein 6xHis-LukF-PV dwoc tinh sach thong qua
sac ky ai luc kim loai (IMAC) trén cot HisTrap™ HP.
MAu sinh khéi E. coli BL21(DE3)/pHT2352 duwgc hoa
tan trong dung dich dém Tris (Tris-HCl 30 mM pH 8,0;
NaCl 500 mM, 5% Glycerol) pha té€ bao bang song siéu
am va ly tdm 3 lan véi lwe ly tAm 19.000 xg trong 15
phut. Phin dich ndi chira cac protein trong phin doan
tan dugc loc bing mang nitrocellulose (kich thwéc 16
0,22 um) va bom qua cdt siac ky HisTrap™ HP dé tién
hanh tinh ché. Qua trinh ly gidi dé thu nhin protein
6xHis-LukF-PV dwoc thuwc hién bang dung dich dém
Tris dwoc bd sung chat ly gidi la Imidazole (v&i néng
d6 tang dan theo gradient 10-500 mM). Cac phan doan
protein ly giai duwoc kiém tra bang SDS-PAGE. Nong do
protein tinh sach dwoc xac dinh dwa trén phwong phap
do sw hdp thu quang phd UV-Vis (UV-Vis spectroscopy)
va hé s6 Molar extinction coefficient ctia protein 6xHis-
LukF-PV [12].

2.5. Sac ky 16ng ghép khéi phé hai lin (LC-MS/MS)

Qua trinh phan cit protein dugc thuc hién thong
qua viéc str dung enzyme trypsin (Merck, Dirc). D€ thuc
hién qua trinh phan cat, 0,25 mg protein tinh sach dwoc
hoa tan bang 200 pl dung dich dém NH,HCO, (pH 7,5)
va thém 5 pl trypsin. Qud trinh phan cat bang enzyme
duwoc thwe hién bang cach i mau & nhiét do 37°C trong
16 gio.

Giai trinh tw bang cich st dung dit liéu MS/MS
két hop co s& dir liéu Cyclotide dwoc thwc hién nhw
sau. MAu protein 6xHis-LukF-PV tinh sach dwoc
phan tich trinh tw peptide bidng phwong phap Liquid
chromatography - Tandem mass spectrometry/
Tandem mass spectrometry (LC-MS/MS). Mau sau khi
dwoc phan cdt bang enzyme trypsin cdt tai cac vi tri
dic hiéu, tao ra cac doan peptide ngin. Cac peptide thu
dwoc sau qua trinh thuy phan dwoc dwa vao hé thong
LC-MS/MS. Phan tich dwoc tién hanh & toc do dong
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chdy 0,3 ml/phut. Pha déng bao gém hai dung moi, cu
thé 1a A va B. Dung mdi A dwoc chuin bi bang cach két
hop 0,1% FA (Fisher Scientific, Hoa Ky) v&i miliQ-H20...
Dung méi B dwoc chuén bi bang cach thém acetonitrile
(Fisher Scientific, Hoa Ky) v&i 0,1% FA... D6 doc rira giai
dworc 14p trinh dé ting nong d6 dung méi B tir 10 1én
90% trong khoang thoi gian 37 phut. Qua trinh phan
tich st dung c6t XBridge C18 3,5 pm, 2,1x150 mm trén
may quang phé khoi TripleTOF 6600+ (AB SCIEX),
dwoc trang bi Phan tich TF 1.8. Trong do6, giai doan LC
tach cac peptide dwa trén dac tinh héa ly, va MS/MS
thwc hién phan tich khéi ph6. Phé MS/MS dwoc phin
tich bang phwong phap tim kiém ProteinPilot. Giai trinh
tw thl cong dwoc thwc hién va cac doan dwoc can chinh
bang Biokit trén PeakView@2.2 d€ ddm bdo d chinh xac
cua cac doan dwgrc gii trinh tu.

2.6. Gdy ddp wvng mién dich trén chuét bdng protein
6xHis-LukF-PV

Protein 6xHis-LukF-PV sau khi tinh sach dwgc pha
lodng dén néng dé 1 mg/ml va trén véi ta chit Freund
theo ty 1& khéi lwong 1:1 d€ tao thanh hon hop tiém. Quy
trinh giy dap (rng mién dich trén chudt Swiss (8 tuan
tudi) bang phwong phap tiém dwéi da dwgc thuc hién
theo tht tw Ian lwot 13: hai 1an tiém hén hop protein
v&i ta chat FCA dé kich hoat hé mién dich ctia chudt va
hai lan tiém nhac hon hop protein véi ta chit Freund's
incomplete adjuvant (FIA). Thé tich mdi lan tiém la
100 ul va céac lan tiém cach nhau hai tudn. Thi nghiém
dwoc thuyc hién trén bén con chudt, trong d6 mot con
1am d6i chirng chi tiém ta chat, ba con con lai tiém hon
hop protein khang nguyén 6xHis-LukF-PV. CAc mau mau
dwoc thu trwéc 1an tiém dau tién va sau lan tiém nhic
cudi cung. Huyét thanh dwgc thu nhin bang cach ly tAm
lanh 6.000 xg & 4°C trong 10 phut.

Thinghiém nay dwoc thuwc hién véi sw chap thuén (cho
phép) vé cac khia canh y dirc trong nghién ctru ctia Hoi
dong dao dirc trong nghién ctru tai Vién Sét rét - Ky sinh
trung - Con trung TP H6 Chi Minh (ngay 01/03/2020).

2.7. Xdc dinh hiéu gid khdng thé bdng phwong
phdp ELISA

Protein 6xHis-LukF-PV dwoc pha lodng vé cac nong
doé 20, 10, 5, 2 va 1 pg/ml, c¢6 dinh trong cac giéng
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ELISA trén dia Nunc. Cac giéng ELISA dwoc b6 sung 100
ul huyét thanh dwgc gy dap ing mién dich chi dong
bang protein 6xHis-LukF-PV (ty 1& pha loang 1/5.000;
1/10.000; 1/20.000; 1/40.000; 1/80.000; 1/160.000 va
1/320.000) va tién hanh 0 qua dém. Sau khi rtra sach 5
lan bang PBS-T, cAc mau ELISA tiép tuc dwoc t véi 100
ul khang thé th cidp Anti-mouse IgG peroxidase (nong
do phaloangla 1/10.000) & nhiét dd phong trong 1 gio.
Co chidt TMB dwgc sir dung d€ phan rng tao mau v&i
enzyme peroxidase. PO hdp thu & buwédc séng 450 nm
clia tirng mAu ELISA dwoc xac dinh bang may doc dia
CLARIOStar (BMG Labtech, btrc). Gia tri ngwdng dwong
tinh (Cut-off value) dwoc xac dinh bang “X + 3*SD” vé&i X:
12 gi4 tri trung binh ciia mau déi chirng 4m, SD: 12 d¢ 1éch

chuén cua gia tri chirng 4m & cac 1an ldp lai [13].
3. Kétqua

3.1. Tao dong plasmid pHT2352 mang gen md hoa
protein 6xHis-LukF-PV

Plasmid pHT2352 dwoc tao ra dwa trén plasmid
khung swon pET28a+ va gen LukF-PV dwgc thu nhan tir
plasmid pHT2332. K&t qua gidi trinh tw DNA tir khuin
lac c6 PCR khudn lac dwong tinh cho thdy, trinh ty thu
dwoc hoan toan trung khép (100%) véi trinh tw thiét
ké in silico (dit liéu khéng dwoc trinh bay). Diéu nay xac
nhin rang plasmid pHT2352 mang gen ma hda protein
6xHis-LukF-PV di dwoc tao dong thanh cong. So d6 chi
tiét vé plasmid pHT2352 dwoc trinh bay trong hinh 1A.

3.2. Biéu hién protein 6xHis-LukF-PV trong E. coli

Plasmid pHT2352 dd duwgc bién nap vao ching chi
E. coli BL21(DE3) d€ tao ra chung E. coli BL21(DE3)/
pHT2352 c6 kha nang bi€u hién protein 6xHis-LukF-
PV duwéi sw diéu khién cia promoter T7. Kha ning biéu
hién protein 6xHis-LukF-PV ctia ching cht nay da dwoc
khdo sat dwédi cic diéu kién khac nhau vé nhiét do (23,
30, 37°C), nong do6 IPTG cam tng (0; 0,01; 0,05; 0,1; 0,5;
1 mM), va thoi gian thu mau sau khi cdm &ng (tir 0 dén
12 gi®r). Két qua khao sat cho thay, so véi mau chirng Am
E. coli BL21(DE3)/pET28a+ (khong mang gen LukF-PV
nén khong c6 vach protein muc tiéu), tit cd mau khao sat

c6 cam rng déu c6 thém sy xudt hién cha vach protein
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6xHis-LukF-PV Khoang 40 kDa (hinh 1B). Tuy nhién,
kich thwéc cia cac vach protein lai 1éch so véi Kich thwéc
theo thiét ké in silico cia 6xHis-LukF-PV (35 kDa). Du
vay, sw bi€u hién protein 6xHis-LukF-PV sé dwoc xac

minh lai trong cac bwéc nghién ctru tiép theo.

Két qua khdo sat nhiét do cho thiy, hai diéu kién 23
va 30°C ¢6 sw biéu hién vwot troi so véi 37°C. Khi xét vé
pha tan, vach protein 6xHis-LukF-PV & mau 23°C c6 chi
s6 dinh lwong twong d6i Area (phan tich bang phin mém
AlphaEaseFC) cao hon 8% vach protein ctia mau 30°C.
Do d6, nhiét d6 23°C dwoc xac dinh 1a diéu kién phu hop
dé chung E. coli BL21(DE3)/pHT2352 biéu hién protein
6xHis-LukF-PV & pha tan. D6i véi khdo sat nong do IPTG
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(hinh 1C) va thoi gian thu mau (hinh 1D), diéu kién 0,05
mM IPTG va thu miu sau 10 gi¢r cdm (rng dwoc xac dinh
12 diéu kién phu hop. Két qua phan tich bang phin mém
AlphaEase FC cho thay, v&i diéu kién & nhiét do 23°C,
0,05 mM IPTG va thoi diém thu mau 10 gio sau cam
trng, protein 6xHis-LukF-PV chiém khodng 30% tong s6
protein noi bao.

3.3. Tinh sach protein 6xHis-LukF-PV

Khi tién hanh nuoi ciy v&i cac diéu kién da khao sat:
nhiét d6 23°C, 0,05 mM IPTG va thoi diém thu mau 10
gi®r sau cAm &ng, khéi lwgng sinh khéi ciia ching E. coli
BL21(DE3)/pHT2352 dat dwgc sau khinudi cdy la 22,81
g tlr 4,5 1 mdi tredng LB-Kan. Sau qua trinh pha té bao
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Hinh 1. Sw biéu hién protein 6xHis-LukF-PV trong E. coli BL21(DE3)/pHT2352: (A) plasmid pHT2352; (B) khao sat nhiét do biéu hién 6xHis-
LukF-PV: mau tdng (T), mau tda (P), mau tan (S); (C) khao sat cac ndng dé IPTG cam (rng; (D) khao sat thdi gian thu mau sau cdm trng. M: thang
protein; (+) E. coli BL21(DE3)/pHT2352 da dwoc cam ng; (-) E. coli BL21(DE3)/ pET28a+.
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(B) Cac phéan doan dung ly
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Hinh 2. Két qua tinh ché thu nhan protein 6xHis-LukF-PV bang cét HisTrapTM HP. (A) Ian tinh ché 1; (B) lan tinh ché 2. M: thang protein;
BC (before column): dich pha té bao clia E. coli BL21(DE3)/pHT2352 da dwoc cdm (ng trdc khi qua cot HisTrapTM HP; AC (after column): dich
protein thu nhan sau khi di qua ¢t HisTrapTM HP; WO (wash fraction): phan doan rira cét véi Buffer 0 mM Imidazole.

bang séng siéu Am va ly tAm dé thu nhan pha tan, protein
dung hop 6xHis-LukF-PV dwoc tinh sach thong qua cot
sac ky ai lwc HisTrap™ HP, nh¢r sw twong tac gitra dudi
6xHis cua protein va cac hat Ni-NTA. Két qua SDS-PAGE
(hinh 2A) cho thay, cdc phin doan dwoc riva giai voi
nong do Imidazole ttr 100 mM dén 240 mM xudt hién
vach protein dam véi kich thwéc khodng 40 kDa, giong
véi kich thwée & phan khao sat. Piéu nay chirng té vach
protein ma dé tai quan tdm c6 dudi dung hop 6xHis va

c6 thé ding 1a protein muc tiéu 6xHis-LukF-PV.

Ngoaira, do cadc phan doan ly gidi c6 sw ton tai clia cac
vach protein tap nén cac phan doan cé protein 6xHis-
LukF-PV dwoc gop lai, thAm tach loai Imidazole bang
dung dich dém Tris va tiép tuc dwoc tinh sach bang cot
HisTrap™ HP lan 2. K&t qua tinh ché lan 2 (hinh 2B)
cho thay, hdu hét cac vach protein tap da dwoc loai bo.
Protein 6xHis-LukF-PV d3 dwoc thu nhin véi néng do
2,45 mg/ml va do tinh khiét trén 95% (du diéu kién
dé thuc hién thi nghiém giy dap (ng mién dich trén
chuot). San lwong thu nhan protein 6xHis-LukF-PV tir
chung E. coli BL21(DE3)/pHT2352 la 6,75 mg/l moi
treorng LB-Kan hay 1,33 mg/g sinh khéi wét.

3.4. Xdc nhdn 6xHis-LukF-PV bang khéi phé LC-
MS/MS

Trwéc khi tién hanh phan ng gy dap ng mién dich
trén chudt, dé tai ti€én hanh xac nhan phan doan protein
tinh sach bang phwong phap LC-MS/MS. Protein tinh
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sach duwgc thiy phan bang enzyme Trypsin tao ra
nhiéu doan peptide ngan. Cac ion y va b (twong &ng
véi peptide) c6 cwong do cao nhat dwoc phan lap, phan
manh va dwgc pho MS/MS ghi lai. Hinh 3 mé ta mot s6
manh da phan cit, cu thé 12 cic manh dwgc tao ra thong
qua qua trinh phan hdy enzyme trypsin va hén hop
trypsin va endo GluC. Trong dd, hai phan doan peptide
GSHMDAAQHITPVSEK (hinh 3A) va SFSETINYKQE
(hinh 3B) dwgc chon dé€ minh hoa cho dir liéu khdi phd
MS/MS. Hinh 3A, 3B ndi bat véi do 1dp lai, tin ciy cao;
twong ng véi cac trinh tw & ving dau N va vung gitra

cta protein LukF-PV.

Sau d6, cac manh peptide dwoc phan tich dé giai trinh
tw peptide bang cach tim kiém co sé dirliéu protein ctia cac
manh két qua. Viéc xac dinh protein chwa biét dwoc thuc
hién bang cach khép cac khdi lwong peptide nhigu két qua
v&i cong cu tim kiém. Cong cu tim kiém ProteinPilot dwgc
str dung dé phéan tich phé MS/MS. Hon nira, mot phwong
phap giai trinh tw thu cong dwoc st dung trong do6 cac
doan dwoc lién két bang Bio Tool Kit trén PeakView@ 2.2
dé€ xac nhan d6 chinh xac cta cac doan dwoc giai trinh
tw. Hai trinh tw cta hai doan peptide dwoc so sanh véi
trinh tw cia protein His-LukF-PV. Két qua hinh 3C cho
thay, c6 sw trung khép véi trinh tw protein. Vi vy, chirng
té protein tinh sach ma nhém nghién cttru thu nhan dwoc

dung la protein 6xHis-LukF-PV.
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3.5. Tao khdng huyét thanh khdng 6xHis-LukF-PV

& chuét

Sau qua trinh gdy dap (rng mién dich, huyét thanh
cda 3 con chudt dwoc tron lai véi nhau thanh mot mau
gOp dong nhat dé kiém tra sy twong tac ctia khang huyét
thanh chuot thu nhan véi khang nguyén 6xHis-LukF-PV
bang phuwong phap ELISA véi cadc ndng do khang nguyén
va khang thé khac nhau. Sy twong tac ctia khang nguyén
6xHis-LukF-PV va khang thé trong huyét thanh thu nhan
tir chudt dwoc gay dap ing mién dich dwgc xac dinh dua
trén phan ng tao mau gitra co chdt TMB va enzyme

peroxidase (dwoc gin trén khang thé thir cip). P6 hap

thu ctia mau ELISA tai bwéc séng 450 nm (0D, . ) cang
cao chirng té6 sw twong tdc khang nguyén - khang thé
cang manh hay lwgng khang thé khang 6xHis-LukF-PV
trong huyét thanh chudt dwoc gy ddp ing mién dich
cang nhiéu. Néu gia tri OD,., _thap hon nguéng duwong
tinh thi sw twong tac khang nguyén-khang thé dwoc xem
la khéng dang ké (hay 4m tinh). K&t qua ELISA (hinh 4 va
bang 1) cho thiy, khang nguyén 6xHis-LukF-PV v&inéng
d6 thap nhat 1 ug/ml c6 kha nang twong tic khang huyét
thanh dwoc thu nhan tir chudt (gia tri OD,., 16n hon
ngudng dwong tinh) véi dd pha loang ctia khang huyét

thanh (hiéu gia khang thé)1a 1/160.000.
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(©) Global Protein alignment. Reference molecule: His-LukF-PV protein, Region 1 to 326

Sequences: 3. Scoring matrix: BLOSUM 62
Sequence View: Similarity Format, Color areas of high matches at same base position

His-LukF-PV prot
peptidel-Trypsin 1

1 mgsshhhhhhssglvprgshmdaaghicpvsekikvddkiclykttatsdsdklkisqgiltfnfikdksydkdtlilkaagniysgyctkpnpkdtissqfywgskynisin

peptide2-Trypsin —

His-LukF-FV prot

peptidel-Trypsin

peptide2-Trypsin ] mmmm———————
His-LukF-PV prot
peptidel-Trypsin
peptide2-Trypsin

-sfaecinykqe--------_

221 gsnlnagqnfleyhkmpvlsrgnfnpefigvlsrkqnaakkskicveygremdrytnfwnglhwignnykdenrathtsiyevdwenhtvklidcgskeknpmsadv

Hinh 3. Két qua xac nhan protein 6xHis-LukF-PV bang phwong phap LC-MS/MS. (A) Khéi phd LC-MS/MS cla doan peptide
GSHMDAAQHITPVSEK; (B) Khéi phé LC-MS/MS clia doan peptide SFSETINYKQE; (C) Két qua so sanh gitra trinh tw 2 doan peptide va trinh ty

clia protein 6xHis-LukF-PV cé sy trung khép.
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Bang 1. Sé liéu cac phan trng ELISA cuia khang huyét thanh chuét véi khang nguyén 6xHis-LukF-PV

PO pha Cac nong do khang nguyén 6xHis-LukF-PV DJi chirng (20 pg/ml
loang huyét 6xHis-LuKF-PV voi huyét
thanh 20 pg/ml 10 pg/ml 5 ug/ml 2 ug/ml 1 pg/ml thanh chuét tiém PBS)
1/5.000 2,37+0,031 2,317+0,023 1,974+0,026 1,83+0,013 1,808+0,011 0,069+0,001

1/10.000 1,731 0,013 1,695+0,06 1,376+0,027 0,737+0,005 0,957+0,016 0,064+0,002

1/20.000 1,185+0,013 1,088+0,021 0,876+0,002 0,527+0,084 0,53+ 0,036 0,054+0,004

1/40.000 0,713+0,023 0,644+0,016 0,521+0,007 0,332+0,016 0,259+0,015 0,067+0,013

1/80.000 0,417+0,003 0,379+0,003 0,298+0,003 0,19+0,001 0,143+0,016 0,068+0,002

1/160.000 0,247+0,012 0,225+0,002 0,177+0,004 0,117+0,004 0,09+0,001 0,067+0,002

1/320.000 0,164+0,007 0,139+0,009 0,123+0,001 0,088+0,001 0,071+0,001 0,059+0,003

Nguwdng dwong tinh (Cut-off value) = 0,079.

25
24 fL A P
. Cac nong do khang
2’2 nguyén 6xHis-LukF-PV
2’; ——20 ug/mL
19
18 =o—10 ug/mL
1,7
l’f Sug/mL
15
, 14
; 13 =e—2 ug/mL
s 12
© 11
1 =e—1ug/mL
09
038 20 ug/mL véi huyét thanh
0,7 chudt dwge tiém PBS
0,6
0,5 =e—Ngudng
04 duong tinh
03
0.2
0,1
0

1/5.000  1/10.000  1/20.000  1/40.000

1/80.000 1/160.000 1/320.000 D4 pha lodng huyét thanh

Hinh 4. D4 thi biéu dién sw twong tac ciia khang huyét thanh chuét véi khang nguyén 6xHis-LukF-PV

bang phwong phap ELISA. OD,,
sw twong tac khang nguyén - khang the.

4. Ban luan

Cac két qua dwoc trinh bay trong nghién ctru nay
da cho thdy tiém nang san xuit va &ng dung protein
6xHis-LukF-PV bidu hién béi chung E. coli BL21(DE3)/
pHT2352 trong nghién ciru phat trién vic-xin khang

KHOA
&CONGHI\?GCI:-IE

68(6) 6.2026

: @6 hap thu anh sang ctia mau ELISA tai buwéc séng 450 nm, phan anh

S. aureus. Tuy nhién, mot sé
van dé can dwoc ban luan.
Th& nhAt, khi xét vé san
lwong thu nhan trén E. coli,
cao nhat dat mirc 946 mg
protein/l moi truwdng [14],
san lwong 6,75 mg 6xHis-
LukF-PV/l méi truong LB
chi thuéc mirc thap. Du vy,
két qua nay vin dap tng
dwoc muc tiéu chinh cua
nghién ctru nay la thu nhan
lwong protein 6xHis-LukF-
PV c6 d6 tinh sach cao va s6
lwong du dé tién hanh khao
sat tinh sinh mién dich. Viéc
gia tang san lwong thu nhan
hoan toan cé thé thuwc hién

trong nhitng nghién ctru

ti€p theo khi tién hanh tdi wu cac diéu kién nuodi ciy

(nhiét do, néng dd IPTG, thoi gian thu mAu, ndng do Oxy

trong méi trwong...) hay cic thanh phan da va vi lwong

bang cac phwong phap thong ké. VAn dé thir hai 13, sw
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khac biét vé kich thwéc clda protein muc tiéu 6xHis-
LuKkF-PV theo du doan ly thuyét dwa trén trinh tw amino
acid la 35 kDa v&i kich thuéc vach protein tinh ché trén
gel SDS-PAGE khodng 40 kDa. Theo nhitng nghién ctru
khdac trén thé gidi, sw khac biét nay c6 thé 1a do nhu sw
gan SDS khong dong déu do tinh acid/base, tinh ky nwéc
hay céc ciu tric dic biét cta protein [16, 17]. Thuec té,
protein nay kha dic biét c6 pl1a 9,14 va c6 1é vi diéu nay
dan dén suw khac biét kich thwéc thé hién trén SDS-PAGE.
Thr ba 1a vé dudi dung hop 6xHis. Cau héi dit ra la liéu
dudi dung hgp nay c6 anh hwdng dén sy tao khang thé
khang LukF-PV hay khéng. Mot vi du dién hinh 1a nghién
ctru ctia T.W. Lin va cs (2022), sy dung hop dudi 6xHis
da lam gidm d4ng ké tinh sinh mién dich cia SARS-CoV-2
RBD protein [18]. Do d6, trong nghién ctru tiép theo, dudi
6xHis s& dwoc thiét ké dé loai bo sau qua trinh tinh ché
theo mo hinh tinh ché hai buéc dwa trén TEV protease
[19] hodc HRV3C protease [20]. Cu6i cung 1a vé hiéu gid
khang thé& mét chi s6 quan trong trong viéc danh gia
hiéu qua clia mot loai vic-xin hoic liéu phap mién dich.
Hiéu gid khang thé 1/160.000 chirng t6 huyét thanh tir
chudt dwoc gy dap ing mién dich bang protein tai to
hop 6xHis-LukF-PV t6n tai lwong 1én khing thé khang
lai khang nguyén nay. Dong thoi, gia tri nay cho thiy sw
twong tdc manh ctia khang huyét thanh véi khang nguyén
6xHis-LukF-PV, cho thiy tiém nang trung hoa ddc t6 PVL
cta khang huyét thanh (dé tai thu nhan) nhw ciac khang
thé khang LukF-PV trong cac nghién ctru trwdc nhw cta
B.J. Laventie va cs (2011) [21] hay H. Karauzum va cs
(2013) [22]. Trong twong lai, ching toi sé tiép tuc tién
hanh khao sat sw phéi tron protein LukF-PV véi LukS-PV
(hoac cac yéu td doc lwc khac cla S. aures nhw LukA, Hla,
MntC...) nhidm tao ra khang huyét thanh c6 ty 1& bao ho
cao, c6 kha nang trung hoa doc t8 PVL ciing nhw vac-xin

da dong khang S. aureus.
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5. Két luan

Trong nghién ctu nay, protein 6xHis-LukF-PV biéu
hién trong E. coli BL21(DE3)/pHT2352) da dwoc thu
nhan vé&i dd tinh sach cao. Protein dwoc xac nhan bang
khoi phé. Khang huyét thanh tir chudt ¢ hiéu gia khang
thé dat 1/160.000. K&t qua nghién ciru nay 1a co sé& va
nguyén liéu cho cac nghién ctu tiép theo trong phong
ngra, diéu tri bénh giy ra boi S. aureus.
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