messssmmmmm  Khoa hoc Ky thuét va Cong nghé | Ky thuat y hoc, Céng nghé sinh hoc cong nghiép; Khoa hoc Y - Dugc | Y hoc du phong DOI: 10.31276/VIST.2024.0023

Tinh ché bién thé alpha-toxin bt hoat Hla biéu hién

; H35LH48L
0 Escherichia coli va tao khang huyét thanh trén chugt

Lé Duwong Vuwong', Nguyén Thi Kim Lién', Phan Thi Phugng Trang"2 Nguyén Dirc Hoang"*'

"Trung tam Khoa hoc va Cong nghé Sinh hoc, Trieong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP. Ho Chi Minh, 227 Nguyén Vin Cit, phiwong Cho Qudn, TP. Ho Chi Minh, Viét Nam
2Phong Thi nghiém Sinh hoc Phdn tit, Trirong Pai hoc Khoa hoc Ty nhién, Pai hoc Quée gia TP. Ho Chi Minh, 227 Nguyén Vén Civ, phirong Cho Quén, TP. Ho Chi Minh, Viét Nam

Ngay nhén bai 26/10/2024; ngay chuyén phan bién 30/10/2024; ngay nhéan phan bién 11/12/2024; ngay chp nhan ding 18/12/2024
Tém tiit:

Alpha-toxin (Hla) 12 yéu t6 dc luc gay ly giai té bao dwoc tao ra tir vi khuin Staphylococcus aureus, c6 vai tro quan
trong trong viéc phat sinh cac bénh nhiém trung khic nhau va dwgc xem 13 mét nhén té tiém niing dé phat trién
vic-xin. Nghién ctru nhiam biéu hién tai to hop Hla ..., duwge dung hop véi His-tag & Escherichia coli BL21(DE3),
tinh sach protein bién thé bat hoat nay va tao khang huyet thanh (serum) ¢ chuét. Két qua khao sat cho thay, diéu
kién phu hop dé biéu hlen protein HlaH3SLH 4, 12 6 30°C, nong d§ IPTG 0,05 mM va thu nhan & 8‘ gi0’ sau cam wng.
Dua trén phwong phap sic ky ai lye gitra dudi 6xHis va Ni-NTA, protein Hla,_, . ... thu dugc véi nong do 1,17 mg/ml
va do tinh sach dat 96%. Két qua thw nghlem hoat tinh doi véi protein dugc tinh sach cho thay, bién thé HlaH35LH4SL
bi mat kha nang gay ly gidi té bao hong ciu thé. Sau bén lan tiém chudt voi lidu 0,05 mg protein HlaH35LH 481 mbi con,
huyet thanh thu nhan c6 khé ning nhén di¢én khang nguyén ¢ do pha loéng 1/320.000. Ket qua cua nghién ciru nay
1a tién dé quan trong cho cac nghién ctru tlep theo, nhim trung hoa Hla in vivo va phat trién vac-xin phong 8. aureus.
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Abstract:

Alpha-toxin (Hla) is a major cytotoxic agent produced by Staphylococcus aureus, which plays a significant role in
the pathogenesis of various infections and is regarded as a promising antigen for vaccine development. This study
aims to express Hla . . fused with His-tag in Escherichia coli BL21(DE3), purification of the inactive form, and
generation of antiserum in mice. The survey results indicated that the appropriate conditions for expressing the
Hla . ... protein were at 30°C with an IPTG concentration of 0.05 mM, and harvesting 8 hours post-induction.
Based on affinity chromatography between the 6xHis tag and Ni-NTA, the Hla , . . protein was purified, obtaining
a concentration of 1.17 mg/ml with a purity of 96%. Activity assays for the purified protein revealed that the
Hla . ... variant lost its ability to lyse rabbit red blood cells. After four injections in mice with a dose of 0.05 mg
of Hla .. protein per mouse, the resulting antiserum was able to recognise the antigen with an antibody titer of
1:320,000. The results of this study serve as an important premise for further studies to neutralise Hla in vivo and

develop a vaccine against S. aureus.
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1. Dét van dé

Staphylococcus aureus, vi khuan tu cdu vang, 14 vi khun Gram
duong mang nhiéu yéu td doc lyc, da va dang tro thanh mot trong
nhitng tac nhan gdy bénh phd bién va nguy hiém & nguoi. S. aureus
1a nguyén nhan hang dau gy ra cac bénh nhu nhiém tring huyét,
viém ndi tAm mac nhiém khuan, viém mang phdi va cac bénh lién
quan dén xuong khép, da, mé mém [1]. Theo nghién ctru thong ké
nam 2015, udce tinh ¢6 30% dan 56 toan cau nhidm S. aureus [2].
Trong do, héu hét cdc qudc gia ¢6 ty 18 nhidm S. aureus da vuot qua
con 50 25% va mot s6 it nude 1én toi 50%. Tai Viét Nam, ty 1¢ nhiém
S. aureus chiém khoang 33,8% dan sd, cao hon so véi cic nudc
Malaysia (28,7%), Hoa Ky (28,6%), Moldova (25,1%) va Algeria
(25,8%) [3]. Diéu dang lo ngai 13 ty 1é tir vong ctia nhimg bénh nhan
nhiém S. aureus 1a khoang 10-30%, cao hon nhiéu so véi ty 16 tir
vong do cac bénh AIDS, lao hay viém gan do virus [4].

pé chéng lai S. aureus, viéc diéu tri 1am sang dugc thyc hién
chi yéu dya trén cac thé hé khang sinh nhu penicillin, amoxicillin,
oxacillin, methicillin, vancomycin... Tuy nhién, do vi¢c lam dung
khang sinh qua murc da din dén tinh trang céc chung S. aureus khang
khang sinh (Methicillin-resistant S. aureus, MRSA) lan rdng trén
toan thé gidi, trong d6 ty 1é nhidm MRSA trén tong sd bénh nhan
nhiém S. aureus & chau Au 1a 24% [5], & Hoa Ky 1a 53% [6]. Tai Viét
Nam, cong trinh nghién ctru cia N.T. Son va cs (2019) [7] cho thay,
ty 1¢ nhiém MRSA ciia tré em trong bénh vién & Mién Bac Viét Nam
1a 73% va Mién Nam 1a 39%.

Chinh vi vdy, bén canh viéc tim kiém thé hé khang sinh diéu tri
tiép theo, cac nghién ctru phat trién vic-xin khang . aureus di va dang
dugc quan tim nhu mot chién lugc 1au dai dé phong chong vi khuin
nay [8]. Trong cac nghién ctru trude day, alpha-toxin (Hla) da 1a mot
trong nhitng yéu t6 doc lyc chinh gip S. aureus xam nhiém vio té
bao chu va dugc biéu hién ¢ hau hét cac ching S. aureus. Py con 1a
yéu t6 hd trg sy hinh thanh mang biofilm gitip S. aureus cu tri thanh
cong trong té bao chii [9]. Bén canh do, bang viéc dot bién protein Hla
thay thé Histidine biing Leucine tai vi tri His® va His*, alpha-toxin bi
mat hoat tinh tao 15 mang tai vi tri thy thé ADAM-10 va khong thé ly
giai té bao [10]. Do d6, viéc nghién ctru biéu hién, tinh sach va danh
gia cac dc tinh cua protein la can thiét. Nghién ctru ndy nham tinh
ché bién thé alpha-toxin bt hoat Hla sy, QUOC biéu hién trong vi
khuén Escherichia coliva tao khing the trén chudt lam tién d& cho viéc
nghién ciru phat trién vic-xin phong bénh do S. aureus.

2. Vat liéu va phuong phap nghién ciiu
2.1. Chiing chii va plasmid

Ching chu E. coli OmniMAX (Invitrogen™) dugc st dung
dé dong hoa tao plasmid. Chung chi E. coli BL21(DE3) (Thermo
Scientific™) duoc dung dé biéu hién cac dang alpha-toxin dudi sy
diéu hoa cua T7 promoter. Plasmid khuon pET28a(+) (Novagen)
chua trinh ty 77 promoter va trinh ty gen ma hoa dudi 6xHis. Plasmid
pHT2328 mang gen Hla dugc tong hop.

H35LH48L

2.2. Tao dong plasmid mang gen Hla

H35LH48L
Gen HlaH35LH48L dugc thu nhén tr plasmid pHT2328
(duge lwu trr ¢ phong thi nghiém thong qua tong hop)

bing phan tmg PCR thu gen voi cip modi dac hidu ON2367
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(3’- TCTGACATCAACATCAAAAC-5") va ON2368 (3’-GGTGG
TGGTGCTCGAGTTAGACGTCGTTTGTCATTTCTTC-5’). San
pham PCR thu dugc va plasmid khung pET28a+ lan lugt dugc xir Iy
v6i hai enzyme cat gi6i han Xhol va Ndel. Gen Hlay,g 1\, 48 dugc ndi
v6i plasmid khung suon pET28a+ bing enzyme T4 DNA ligase. San
pham ndi dugc bién nap vao ching E. coli OmniMAX, sang loc trén
moi truong LB-Agar co b6 sung Kanamycin (50 pg/ml). Cac khuan
lac tiép tuc dugc sang loc bing k§ thuat PCR khuén lac véi cap mdi dic
hiéu ON1461 (5’-GGTGATGTCGGCGATATAGGC-3’) va ON2368.
Khuan lac c6 san pham PCR tuong g véi kich thudc Iy thuyét (1175
bp) dugc nudi ciy, tach plasmid bang bo kit QIAprep Miniprep va giai
trinh tu theo phuong phap Sanger boi Cong ty Macrogen Inc. (Han Quéc)
v6i mdi dic hiéu ON1462 (5-CCGTTTAGAGGCCCCAAGG-3’) va
ON1659 (3’CCCGCGAAATTAATACGACTCACTATAGG-5"). Két
qué giai trinh tw duoc so sanh, ddi chiéu véi trinh ty da duogc thiét ké.

2.3. Biéu hi¢n protein 6xHis-Hla trong E. coli BL21(DE3)/

pHT2361

Plasmid pHT2361 mang gen Hla, ., duoc bién nap vao chiing
chu E. coli BL21(DE3) bang phuong phap sdc nhiét va sang loc
trén moi truong LB-Agar co bd sung Kanamycin (50 pg/ml). Cac
khudn lac tiép tuc dugc sang loc bang PCR khuén lac vi cip mdi
ON1461/ ON2368. Khuan lac c6 két qua PCR twong tmg véi kich
thude 1y thuyét (1175 bp) da duoc sir dung dé khao sat sy biéu hién
protein 6xHis-Hla, ;... trong E. coli BL21(DE3)/pHT2361 O cac
diéu kién nhiét o (23°C, 30°C, 37°C), nong do IPTG cam tng (0;
0,01; 0,05; 0,1; 0,5; 1 mM) va thoi gian thu mau sau cam ung (t 0
h dén 12 h). Cac mau khao sat duoc thu nhan véi cing lugng té bao
twong (mg voi 1 ml dich nudi cdy co oD, =6 bing phuong phap
ly tm (v6i toc do 6000xg trong 5 phut, loai bo dich ni). Cac mau
khao sat nhiét do dugc bo sung 500 pl lysis buffer (Tris-HCI pH 7,2;
15% sucrose), dugc tién hanh pha té bao bang séng siéu am (Q700,
Qsonica) trong diéu kién u lanh va thu nhan 100 pl miu tong. Mau tia
va miu tan dugc phan tach bang phwong phép ly tim 100 pl dich pha
té bao, véi toc do 13000xg trong 10 phut. Phan tiia dugc bo sung 100
ul lysis buffer va ca 3 miu tong, tua, tan dugc bd sung 25 ul Sample
5X (250 mM Tris-HCI pH 6,8; 10% SDS; 10% (v/v) Glycerol; 10
mM DTT; 0,05% (w/v) Bromophenol Blue) va bién tinh & nhiét o
95°C trong 5 phit trude khi tién hanh chay SDS-PAGE. Su biéu hién
cua protein 6xHis-Hla, . ... duoc dinh lugng twong b1 bang d6 dam
nhat, kich thudc cua vach protein trén gel SDS-PAGE va phan tich
bing phan mém AlphaEase FC.

2.4. Tinh sach protein 6xHis-Hla,,, . bang sic ky di luc (IMAC)

Sinh khéi cta ching E. coli BL21(DE3)/pHT2361 thu nhan sau
nudi cdy cam tmg bang IPTG dugc huyén phi trong Binding buffer
(30 mM Tris-HCI pH 8,0; 500 mM NaCl; 5% glycerol) c¢6 bd sung 20
ug/ml DNase I, 1 mM PMSF va pha té bao bang séng siéu 4m trong
diéu kién lanh. Dich pha té bao duoc ly tam 19.000xg trong 20 phut &
4°C va loc qua mang loc 0,22 pm. Dich protein (mau trudc cot) duge
di qua cot HisTrap™ HP. Cac protein c6 duoi 6xHis s€ bam 1én cot va
dung ly ra khoi cot bang imidazole v6i ndng do tang dan tir 10 dén 500
mM. Céc phan doan dung ly protein dugc kiém tra bang phwong phap
SDS - PAGE. Nong d¢ protein tinh sach duoc x4c dinh bang phuong
phép do d hap thu ciia mAu protein tai budc song 280 nm dua trén hé
s6 Extinction coefficient ctia protein 6xHis-Hla
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2.5. Kiém tra hoat tinh ly gidi té bao hong cdu thé ciia protein
6xHis-Hla

H35LH48L

Protein 6xHis-Hla, ., .., duoc kiém tra hoat tinh tin huyét béng
cach i 100 ul nong do 1 mg/ml trong 13 trén dia thach méau ¢ dicu
kién 4°C, qua dém. Thi nghiém dugc thyc hién dong thoi trén cac 16
thach khac trén cting mot dia thach, voi ddi chimg 1a protein 6xHis-

Hla wt va chirg am la Binding buffer.

2.6. Gay ddp iing mién dich trén chuét va thu nhin khing
huyeét thanh

Protein 6xHis- HlaH35LH 4. tinh sach duoc pha lodng vé nong do 1
mg/ml va tron voi ta chat Freund theo ty 1¢ vé trong lugng 1:1. Quy
trinh gdy dap tng mlen dich bing phuong phdp tiém dudi da cia
chudt Swiss tim tudn tudi gdm: hai 1an tiém mau protein voi ta chat
FCA (Freund’s Complete adjuvant) va hai lan tiém méau protein véi
ta chat FIA (Freund’s Incomplete adjuvant); thé tich tiém 1a 100 pl
v céc 1an tiém cach nhau hai tun. Lo thi nghi¢m thyc hi¢n trén bon
con chudt, trong d6 c¢6 mot con chudt dugce sir dung lam doi ching
chi tiém ta chat va ba con tiém véi protein khang nguyén Hlay, ;o
Mau mau dugce thu trude khi tiém gy dap img mien dich va sau khi
tiém nhic 1an cubi. Cac mau mau nay duoc ly tim lanh 6000xg trong
10 phut dé tach 1iy huyét thanh.

2.7. Western Blot dé kiém tra kha ning nhdn dién khdng
nguyén ciia huyet thanh

Huyét thanh chudt duoc gdy dap tmg mién dich chu dong bang
protein Hla . .. duoc kiém tra kha nang dap tng mién dich v6i hai
khang nguyén 1 hai protein dung hop 6xHis-Hla wt (wild type- dang
nguyén ban, khong bi dot bién) va 6xHis-Hla,, ..o bing phuong
phap Western blot. Cac mau khang nguyén dugc chay SDS-PAGE
va chuyén qua mang lai nitrocellulose. Mang lai lan luot dugc @ véi
khang thé so cip 1a huyét thanh tir chudt, khang thé thir cap 1a Anti-
mouse IgG peroxidase (pha lodng trong PBS-T chira 5% sita gay) va
st dung co chat TMB dé phan tmg tao mau.

2.8. ELISA

Cac protein khang nguyén 6xHis-Hla wt va 6xHis-Hla, ¢ ..o
duoc pha lodng vé cac nong do 20 pg/ml; 10 pg/ml; 5 pg/ml; 2 pg/
ml; 1 pg/ml va ¢ dinh trong cac giéng ELISA trén dia Nunc. Céc
gleng ELISA dugc u qua dém voi 100 pl huyet thanh duoc gay dap
{mg mién dich chu dong bang protein 6xHis-Hla,,. ... (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). Sau khi rira sach bang PBS-T, cac giéng ELISA tiép tuc
duoc 0 voi 100 pl khang thé thir cip Anti-mouse IgG peroxidase
(ndng do pha long 1/10.000) & nhiét do phong trong 1 gio. Co chét
TMB dugc sir dung dé phan tmg mau va do hip thu mau (6 bude
song 450 nm) cua timg mau ELISA duoc xac dinh bé“mg may doc dia
CLARIOStar (BMG Labtech). Gia tri ngudng duong tinh (cut-off)
duoc xac dinh bing cong thirc (1) theo nghién ciru cia F. Lardeux
vacs (2016) [11]:

Cut-off = X + 3*SD (1)

trong d6: X 1a gia tri trung binh ctia mau ddi chimg dm, SD 1a d6 léch
chuan cua gia tri chitng &m & cac lan 1ap lai.
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3. Két qua

3.1. Tao plasmid pHT2361 va khdo sdt sw biéu hién protein
6xHis-Hla

H35LH48L

Viéc tao dong plasmid pHT2361 dugc thuc hién dya trén plasmid
khung la pET28a+ va gen ma hoa protein HlaHmH48L tir plasmid
khuén pHT2328. Két qua giai trinh tw DNA véi khuan lac ¢6 két qua
PCR duong tinh c6 do twong dong véi trinh tu thiét ké in silico 1a
100%. Diéu nay chimg to dé tai da thu nhan dugc plasmid pHT2361
mang gen ma hoa protein 6xHis-Hla Thong tin cta plasmid
pHT2361 dugc thé hién ¢ hinh 1A.

H35LH48L"
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Hinh 1. Két qua khao sat biéu hién protein Hla,, ..., trong E. coli BL21(DE3)/
pHT2361: (A) So' db plasmid pHT2361; (B) Két qua khao sat nhiét do biéu hién;
(C) Két qua khao sat ndng dd IPTG cam (ng; (D) Ké&t qua khao sat thoi gian thu
mau sau cam (ng. M: thang protein; (-) E. coli BL21(DE3)/ pET28a+ .

Plasmid pHT2361 dugc bién nap vio ching E. coli BL21(DE3)
dé tao chung E. coli BL21(DE3)/pHT2361 ¢6 kha ning biéu hién
protein 6xH1s-HlalH3 spag, QUOT SU kiém soat ciia T7 promoter. Kha
ning biéu hién protein 6xHis-Hla, .., cua chung chu ndy dugc
khao sat v6i cac didu kién nhiét do (23°C, 30°C, 37°C), nong do
IPTG cam tng (0; 0,01; 0,05; 0,1; 0,5; 1 mM) va thoi gian thu mau
sau cam tmg (tir 0 dén 12 gid). Két qua khao sat diéu kién nhiét do
(hinh 1B) cho thdy, so véi chimg 4m, ca ba diéu kién nhiét do déu
xudt hién thém vach protein khoang 33 kDa tuong tmg voi kich
thudc 1y thuyét ciia protein 6xHis- HlaH35LH 4 Tuy nhién, ¢ 23°C,
hon 70% protein 6xHis-Hla,,, ... ton tai ¢ pha tua. O hai diéu kién
nhiét d6 con lai, phan 16n protein 6xHis- -Hlag e tOn tai ¢ pha tan,
trong d6 diéu kién 30°C ¢6 sy biéu hién proteln 6xHis-Hla, . , "
tan nhiéu hon. Do d6, 30°C dugc xé4c dinh 1a diéu kién phu hop dé
thu nhan protem 6xHis-Hla,, . tan. Doi véi cac két qua khao sat
nong do chat cam ung IPTG (hinh 1C) va thoi gian thu sau cdm tng
(hmh 1D), cac mau tuong tmg v6i didu kién 0,05 mM IPTG va thoi
diém 8 gi0 sau cam (g ¢o6 gia tri Area (gia tri dinh luong protein
twong doi dua trén do dam nhat, kich thudc vach bang phan mém
AlphaEaseFC) cao nhat. Két qua phan tich trén gel cho thay dbi voi
mau thu nhan & didu kién nhiét do 30°C, nong d6 0,05 mM IPTG
va 8 gio sau cam (g, protein 6xHis-Hla, ;. ... chiém khoang 25%
tong s6 protein ndi bao. Do do, cac didu kién nay duoc sir dung dé
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thu nhan nhiéu sinh khi ching E. coli BL21(DE3)/pHT2361 nhim
thu nhan lugng 16n protein 6xHis-Hla

3.2. Thu nhdn protein 6xHis-Hla

H35LH48L

Khéi lwgng sinh khdi thu dugce sau nuéi chung E. coli BL21(DE3)/
pHT2361 14 26,29 g tir 4,5 1 méi truong LB-Kan. Sinh khéi duoc
huyén phu trong dém (buffer) va pha t& bao bang séng siéu am.
Protein 6xHis-Hla, ..., duoc tinh sach bang cot HisTrapTM HP dya
trén ai luc cua dudi 6xHis va hat Ni-NTA trong cot. Két qua dién
di SDS-PAGE (hinh 2) cho thiy, trong qué trinh dung ly timg budc
mot vdi cac néng do Imdazole tang dan, cac phén doan co6 néng do
Imidazole tir 10 mM dén 80 mM xuét hién cac vach dam c6 kich
thude khoang 33 kDa, twong ung vdi kich thude cua protein 6xHis-
Hla, g e Pong thoi, cac phan df)an nay ciing ton tg}i rdt it cac
vach protein ¢ kich thudc khac. Diéu nay chirng minh rang, protein
dung hop 6xHis-Hla,, . " thu duoc c6 dd tinh sach cao va dat do
tinh sach trén 95% vé&i nong do 1,17 mg/ml. B9 tinh sach nay phu
hop dé st dung giy dap img mién dich trén chudt. Ngoai ra, san
lwong thu nhan protein 6xHis-Hla, .. tinh sach tr ching E. coli
BL21(DE3)/pHT2361 dat mac 19,5 mg/l moi truong LB-Kan hay

2,85 mg/g sinh khdi u6t.

H35LH48L"
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Hinh 2. Két qua tinh ché thu nhan protein Hla,, ., bang cét HisTrapTM HP.
M: thang protein; (-) E. coli BL21(DE3)/ pET28a+; (+) E. coli BL21(DE3)/pHT2361;
BC (before column): dich pha té bao clia E. coli BL21(DE3)/pHT2361 d4 dwoc cam
tng trwde khi qua cot HisTrapTM HP; AC (after column): dich protein thu nhan sau

khi di qua c6t HisTrapTM HP.
3.3. Két qud thir nghiém hoat tinh tinh ly gidi té bao hong ciu

Prrotein 6§His—HlaH35LH 4 tinh sach duge kiém tra hqoat tinh ly
gidi t€ bao hong cau tho trén dia thach mau. Két qua kiém tra hoat
tinh cho thay: khac véi phan g 0 v6i 6xHis-Hla wt (hinh 3B) co
vong tron tan huyét rd rét, phan tmg & voi protein 6xHis- -Hla . 4oL
(hlnh 3C) hau nhu khong co sy hién dién ciia vong tron tan huyét.
Két qua nay tuong tw véi mau chimg am khi u v6i Binding Buffer
(hinh 3A). Piéu nay ching t6 hai dot bién H35L va H48L da lam
mat gdn nhu hoan toan kha ning ly giai t& bao hong cau tho ciia
alpha-toxin. Dong thoi, két qua nay ciing cho thiy protein 6xHis-
Hla,, . €0 tinh an toan, phu hop dé g dung nghién ctru vic-xin
hon dang alpha-toxin nguyén ban.
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Hinh 3. Hoat tinh ly giai hdng cau thé clia cac dang alpha-toxin trén dia thach méu
khi G v&i Binding Buffer (A), 6xHis-Hla wt (B), 6xHis-Hla (C).

H35LH48L

3.4. Khi ning nhén dién ciia huyét thanh chuét thu nhégn
tir khang nguyén 6xHis-Hla voi 6xHis-Hla wt va 6xHis-
Hla

H35LH48L

Huyét thanh cta ba con chudt thu nhan duoc sau qué trinh gy
d4p tng mién dich dwoc tron lai voi nhau thanh mot mau déng nhat,
sau d6 kiém tra kha nang dap mién dich vdi hai khang nguyén 6xHis-
Hla wt va 6xHis-Hla, ., ... bang phuong phap Western blot. Két qua
Western blot (hinh 4) cho thay, xudt hién tin hiéu mau & cac vach
¢6 kich thuéc khoang 33 kDa tuong tmg véi kich thudc Iy thuyét
cua protem dung hop 6xHis-Hla va 6xHis- HlaH35LH4gL Céc vach nay
nho dan khi nong do khang nguyén giam dan. Didu nay chimg to,
huyét thanh chudt thu nhan tir khang nguyén 6xHis-Hla, ., ... cd kha
nang tuong tac voi khang nguyén dot bién va ca dang khang nguyén
nguyén ban (wt).

H35LH48L

i 6xHis-Hla wt 6xHis-Hla, _ ..

IPTGM (+) 0,4 0,2 0,1 0,05 0,025 (+) 0,4 0,2 0,1 0,05 0,025 (mg/ml)
(kDa)

[
w
(=]

s

35

15

Hinh 4. Két qua Western blot ctia hai khang nguyén Hla wt va Hia véi

Y H35LH48L
khéang huyét thanh thu dwoc tir chuét dwoc tiém Hla,,, ... . M: thang protein;

(-): mau biéu hién khdng cadm &ng IPTG; (+): mau biéu hién cé cam tng IPTG.

Dé phan tich ki hon, dé tai tién hanh nghién ctru sy tuong tac clia
cua huyét thanh chugt thu nhan tir khang nguyén 6xHis-Hlay;ss yse. vOi hai
khang nguyén 6xHis-Hla wt va 6les-HlaH35LH4gL ¢ dang ty nhién (chua
bi bién tinh nhu phuong phap Western Blot) béng phuong phap ELISA
Vi céc ndng do khang nguyén va khang thé khac nhau. Két qua ELISA
(hinh 5A va 5B) cho thy, & d9 pha loang cao nht 1/320.000, huyét thanh
duogc thu nhan tir chudt gdy dap tmg mién dich bang khang nguyén 6xHis-
Hlamsm 5L déu c6 kha ning twong tac voi hai khing nguyén 6xHis-Hla
wt va 6xHis- HlaH35LH 45 (814 tri OD o ,,16n hon ngudng duong tinh) ngay
ca khi nong do cua hai khang nguyén “chi la 1 ug/ml. Hai dot bién H35L
va H48L hau nhu khong anh huong dén sy tuong tac cua huyét thanh véi
Apha-toxin. Do trong thuc té, S. aureus chi biéu hién dang nguyén ban nén

o1



ket qua nay con cho thy tiém nang (mg dung protein Hla,,; .o dé phat
trién vic-xin khang S. aureus 1a rat lon.
(A) (B)
Hla-WT Hla, e Céc néng d¢ khéng nguyén
“ s

5 pg/ mi

——2pg/ ml

1,00 ——1pg/ mi

20 pg/ ml v6i huyét
thanh chudt chi tié
ta chat

—e— Nguéng duwong tin
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B0 pha loang ctia huyét thanh

Hinh 5. D thi biéu dién kha nang phan (rng ctia khang huyét thanh chudt dwoc tiém
Hia v6i khang nguyén Hla wt (A) va Hla,,. .. (B) bang phwong phap ELISA.

H35LH48L

Céc két qua thu nhan dwoc tir nghién clru ndy chimg to tiém ning
ung dung protein 6xHis-Hlayss g tai t6 hop ¢ E. coli dé phat trién
véc-xin khang S. aureus. Tuy nhién, do ddy méi chi la nghién ctru so
b9 nén van con nhiing van dé co thé tdi wu. Thar nht, néu so sanh véi
nhimg san luong thu nhan protein tii to hop & E. coli trong nhing
nghién ctru khac trén thé gidi (cao nhat dat mirc 946 mg protein/l
moi truong) [12], san luong thu nhan protein 6xHis-Hlayss; g trong
nghién clru nay chi bing 1/48. Van dé nay hoan toan c6 thé khic
phuc béng viéc tién hanh t6i vu cac didu kién nudi céy (nhiét do, pH,
thoi gian, ndng do oxi hoa tan, ndng do cic nguyén to da luong, vi
luong...) bang céc phuong phap thong ké nhu Plackett-Burman, RSM
(response surface methodology) [13], cling nhu vi¢e 1én men theo mé
¢6 bo sung dinh dudng (fed-batch fermentation) [14]. Thir hai, d6i véi
két qua Western Blot (hinh 3), cic mau té bao E. coli biéu hién 6xHis-
Hla wt va 6xHis-Hla,,,; .. xuat hién mot s6 vach khdc véi kich thuée
Iy thuyét. Diéu nay c6 thé giai thich 1a do do tinh sach cua protein
6xHis- HlaH35LH 5L ch1 dat muc trén 95% nen cdc protein tap con sot lai
trong mau tinh ché van gay ra dap Gmg mlen dich va tao khang thé trén
chuét. Dit vay, dé ¢6 thé img dung lam vic-xin cho ngudi, cac protein
tap nay phai dugc loai bo gan nhw hoan toan (>99%) dé ngin ngira
Xy ra hién tuong dap img mién dich qu mic nhw con bdo cytokine.
Do tinh sach cta protein myc tiéu hoan toan c¢6 thé gia ting bing cac
phuong phép tinh ché khac nhu sic ky ion, sac ky loc gel. Cudi clng,
do hau hét cc nghién clru vic-xin khang S. aureus gan ddy déu dugc
dinh huéng phét trién da khang nguyén (ttrc 1a mot loai vac-xin mang
nhiéu yéu t doc luc khic nhau) dé dap tmg su thay doi va da dang
chc yéu to doc luc cta S. aureus [15]. Trong cac nghién ciru tiép theo,
protein 6xHis-Hlay;s; yast can dugc phéi tron voi cac nhan tb doc luc
khéc ctia S. aureus dé tiép tuc nghién ciru phat trién vic-xin phong cac
bénh do vi khuan nay gay ra.

£ a
9. Ket luan

Protein 6xHis-Hlayss s dd duge biéu hién va thu nhan véi do
tinh sach cao ¢ dang bat hoat tir ching E. coli BL21(DE3)/pHT2361.
Dong thoi, huyét thanh ctia chudt dugc gy dap tmg mién dich 6xHis-
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Hlayssp g 0 kha nang twong tac véi ca hai dang khang nguyén la
6xHis-Hla wt va 6xHis-Hlay;s; s .- Két qua s€ 1a co s& quan trong
cho céc nghién ciru vé trung hoa alpha-toxin in vivo va nghién ctru
phat trién vic-xin phong S. aureus trong cic nghién ctru tiép theo.

LO1 CAM ON

Nghién clru nay duoc tai trg boi Quy Phat trién Khoa hoc va
Cong ngh¢ Quoc gia (NAFOSTED) trong dé tai ma so 108.06-
2019.11. Céac tac gia xin chan thanh cam on.
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