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TOM TAT

Bénh sét mo (scrub typhus) 1a bénh truyén nhidm cép tinh thuéc nhém bénh 1y truyén tir dong vét sang
nguoi, tac nhan gy bénh 1a vi khuin Orientia tsutsugamushi Gram am, truyén bénh cho nguoi qua vét dét cua
4u tring mo. Hién nay, viéc chin doan bénh sét mo chu yéu dwa trén triéu chimg 1am sang cua bénh va thuong
khé phén biét vi cac bénh khac nhu sét dengue, s6t rét hay sbt do Leptospira. Vi vy, mot phuong phap c6 do
nhay, d¢ chinh xac cao cho chén doan sét mo dong vai tro rat quan trong. V&i muc dich ché tao bo kit ELISA
cho phat hién khang thé khang vi khuin O. tsutsugamushi ding trong chin doan bénh sét mo tai Viét Nam, 4
doan gen ma héa cho ving quyét dinh khang nguyén 56 kDa ciia cac kiéu gen O. tsutsugamushi luu hanh phd
bién tai Viét Nam gdm Karp (HT-09), Gilliam (HT-11), TA763 (HT-49) va Kato (YB-50) da dugc tach dong
va biéu hién trong t& bao vi khuin E. coli Rosetta 1. Ca 4 khang nguyén tai t5 hop déu dugc biéu hién tbt &
dang khong tan (inclusion body). Cac proteln khong tan nay da dugc lam tan trong ndng do 6 M urea va tinh
sach thanh cong bing sic ky i luc véi NiZ*. Bén protein tai t6 hop HT-09, HT-11, HT-49 va YB-50 sau tinh
sach c6 dd tinh sach trén 95% voi ham luong protein lan luot 14 12,57 mg/ml; 11,6 mg/ml 8,98 mg/ml va 8,02

mg/ml.

Tir khéa: Biéu hién, khing nguyén 56 kDa, khéng tan, Orientia tsutsugamushi, s6t mo, tinh sach, urea

DAT VAN BE

Bénh s6t mo hay st bui rdm (scrub typhus) la
bénh truyén nhiém cép tinh, liy truyén tir dong vét
nhu loai gdm nhim (chu yéu 1a chugt), tho, lon, cac
loai chim, hodc gia stc (chg, lon)... sang ngudi thong
qua vector truyén bénh 1a 4u tring mo. Tac nhan giy
bénh st mo 1a vi khuén Orientia tsutsugamushi
Gram am, ky sinh ndi bao bt budc. Bénh luu hanh
cht yéu & Chau A va Tay Thai Binh Duong (Kelly ez
al., 2009). O DPong Nam A, theo théng ké c6 tdi 1
triéu truong hop xdy ra modi nim (Nhiem et al.,
2017). O. tsutsugamushi c6 cau tric khang nguyén
da dang, tity thudc vao loai mo, dong vat gim nhim
va cac dong vat khac ciing nhu phan bd ¢ cac ving
dia ly. Bang phan ung Western blot, cac nha khoa

hoc da phat hién ra 4 khang nguyén cua vi khuan co
kich thudc 22 kDa, 47 kDa, 56 kDa va 110 kDa.
Trong d6, khang nguyén 56 kDa chiém 10-15%
protein téng s6 té bao, mang tinh diac hiéu cao va
khong biéu hién ¢ cac Rickettsia khac. Hién nay, c6
nhidu bién thé cia khang nguyén 56 kDa chi yéu
gém Gilliam, Kato, Karp, TA763, Kawasaki, Kuroki
va khoang hon 30 chung huyét thanh khac da dwoc
xéc dinh trén toan ciu.

Hién nay c6 rat nhidu cac phuong phap dugc st
dung trong nghién ctru chan doan s6t mo nhu nested
PCR (Nguyén Vin Minh et al., 2017), realtime PCR
(Ngb Thi Quyét et al,, 2017), duplex PCR (Nguyen
et al, 2017) cho phép chin doan nhidm O.
tsutsugamushi ¢ giai doan sém hay phuong phap
mién dich huynh quang gi4n tiép IFA (indirect
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immunofluorescence), ELISA cho phép phat hién
khang thé khang O. tsutsugamushi. Trong cac
phuong phap trén thi IFA duogc danh gia la “tiéu
chudn vang” trong chin doan sét mo. Bén canh
phuong phap chuén IFA nay, ELISA dugc danh gia
la phuong phap phat hién sét mo c6 do nhay va do
dic hiéu cao, du tiéu chudn dé chan doan sét mo
(Kim et al., 1993).

Huyét thanh bénh nhan sét mo mang khang thé
khang khang nguyén 56 kDa vdi hi¢u gia cao, do do
xét nghiém chan doan huyét thanh dya trén khéng
nguyén 56 kDa dugc sir dung rong rdi dé chin doan
bénh sét mo. Tuy nhién, trinh ty nucleotide trén
vung gen ma hoa cho khang nguyén dac hiéu 56 kDa
khac nhau giita cac ving dia Iy din dén sy thay ddi
vé kiéu gen 56 kDa cua cac ching O. tsutsugamushi
(Nguyen Bao Tri€u er al., 2017). Vi vdy, cac nghién
ctru vé& sy luu hanh cac kiéu gen 56 kDa cua cac
chung O. tsutsugamushi dong vai trd quan trong va
quyét dinh trong viéc lya chon khéng nguyén 56 kDa
lam nguyén li¢u che tao bo kit chan doan s6t mo.
Theo nghién ciru vé kiéu gen cua O. tsutsugamushi
tai khu vuc mién Béc Viét Nam cua nhom tac gia
Nguyen va cong su, 2017 cho thiy cac kiéu gen ctia
O. tsutsugamushi rat da dang, phd bién nhét 13 kiéu
gen Karp (65%), TA763 (17%), Giliam (12%) va cac
kiéu gen khac (17%) (Nguyen et al., 2017). S6 liéu
nghién ctru kiéu gen cua 40 ching O. tsutsugamushi
tai tinh Khanh Hoa thu thap nam 2013-2014 da chi
ra rang 95% ching O. tsutsugamushi c¢6 kiéu gen
Karp, trong khi kiéu gen Gilliam va TA716 nhu nhau
chi chiém 2,5% (Nguyén Bao Triéu et al, 2017).
Nghién ctru sy lwu hanh cic kiéu gen cia O.
tsutsugamushi tai mot s6 khu vyc mién Béc cua
chung t6i trong bao cao gin day nhét cho thdy 4 kiéu
gen lvu hanh chu yéu 1a Karp (63,6%), Kato
(12,1%), TA763 (9,1%), Gilliam (6,1%) (Nguyén
Van Minh et al., 2017). Trudce day, cac phuong phap
ELISA nghién cltu trong chan doan sét mo chi dua
vao kiéu gen Karp ma hoad cho khang nguyén 56
kDa, day 1a kiéu gen luu hanh phd bién nhét trong
cac kiéu gen cua O. tsutsugamushi (Kelly et al,
2009, Blacksell er al., 2008). Tuy nhién, dé ting do
nhay ciing nhu d§ dic hi¢u cuia phuong phap ELISA,
hén hop 3 hoic 4 khéng nguyén 56 kDa cia cac kiéu
gen luu hanh pho bién nhét da dugc tuyen chon lam
nguyén liéu ché tao bo kit ELISA va khuyén céo
dugc sir dung trong chin doan sét mo tai cac khu
vuc ¢6 sy luu hanh cua kiéu gen trén (Kim et al.,
2013). Bé tao bo kit ELISA c¢6 do nhay va do dic
hidu cao dung trong chan doan bénh sét mo tai Viét
Nam, bdn viing quyét dinh khang nguyén 56 kDa cac
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kiéu gen luu hanh chu yéu ¢ Viét Nam gdm Karp
(HT-09), Gilliam (HT-11), Kato (HT-49) va TA763
(YB-50) da dugc lya chon. Trong bai bao trudc,
doan gen mi hoéa cho At-09 dugc dua vao vector
pET22b(+) va biéu hién trong té bao E. coli BL21.
Tuy nhién, sau khi so sianh kha ning biéu hién
protein HT-09 st dung hé vector pLATES1 va dong
té bao biéu hién E. coli Rosetta 1, két qua cho thiy,
protein HT-09 tach dong trong vector pLATES] va
biéu hién tét hon trong té bao E. coli Rosetta 1 (Lé
Thi Lan Anh ez al., 2017). Trong bai bao nay, chung
t6i trinh bay két qua tach dong va biéu hién 4 khang
nguyén HT-09, HT-11, HT-49 va YB-50 trong
vector pLATES1 va té bao E. coli Rosetta 1. Cac
protein tai t6 hop sau biéu hién duoc tinh sach bé'mg
sic ky i lyc Ni*'.

VAT LIEU VA PHUONG PHAP

Chiing vi sinh vit, plasmid va huyét thanh

Chung vi khudn E. coli DH5a [end Al rec Al
hsd R17 sup E44 gyp A96 thi-1 relAIA lac Ul69
(680 lacZM15)], E. coli Rosetta 1 [lacl lacUV5-
pLysSRARE[T7p20 lleXargUthrU tyrU glyT thrT a
rgW metT leuW proL 0r1p15A](Cm ) (Novagen) dugc
sir dung dé nhan dong va biéu hién doan gen ma hoa
khang nguyén 56 kDa.

Vector tach dong va biéu hién pLATESI
(Invitrogen).

Huyét thanh bénh nhin sét mo dwong tinh voi
khang thé khang khang nguyén 56 kDa cua O.
tsutsugamushi (xac dinh bang test nhanh SD-Bioline,
Han Qubc va nested PCR) dwoc st dung dé lai
Western blot.

Hoa chat dung trong dién di protein va Western
blot: Tris base (Biorad), APS (Merk), Temed
(Sigma), Bisacrylamide, Acrylamide (Merk),
Glycerol (Merk), SDS (Biorad), dém xur 1y protein
5x (Thermo scientific), Skim milk (Merk), TMB
(Thermo scientific), PBST (500 mL): 1,16 g
Na2HPO4, 0,1 g KCl, 0,1 g K3PO4, 4,0 g NaCl,
0,05% Tween-20, pH 7,4 (Merk).

Phuong phap nghién ciru
B,iéu hién doan gen ht-09, ht-11, ht-49, yb-50 trong
té bao E. coli Rosetta 1

Té bao E. coli Rosetta 1 mang plasmid tai to hop
pLATE ht-09 hoac pLATE ht-11, hodc pLATE ht-
49, hodc pLATE yb-50 dugc nudi trong 5 ml moi
truong LB long c6 bd sung 100 pg/ml ampicillin
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(LBAmp), & 37°C, qua dém. Chuyén 1% dich nudi
chy trén vao méi truong LBAmp, nudi cdy ¢ cung
diéu kién dén khi ODggo dat 0,4 - 0,6 tién hanh cam
ung voi 0,1 mM IPTG (HT-09 va HT-11) hoac 0,5
mM IPTG (HT-49 va YB50). Té bao tiép tuc dugc
nudi cdy & cling diéu kién trong 4 gid. Thu miu bang
li tim 5000 vong/phat trong 5 phut. Protein téng s6
duoc phan tich bang dién di SDS-PAGE va Western
blot. Sinh khdi té bao E. coli Rosetta 1 mang plasmid
tai tb hop dugc hoa tan trong dém 20mM Tris-HCI
pH 8 dat ODy=10, mau dugc bao quan & —80°C.

Kjém tra khd ndng bit cdp dic hiéu ciia protein tdi
t0 hop voi huyét thanh khang O. tsutsugamushi

Protein tong s6 sau dién di trén  gel
polyacrylamide 12,6% dugc chuyén 1én mang PVDF
sit dung thiét bi chuyén mang (Cleaver Scientific)
trong 1 gio. Mang sau d6 duogc u trong dung dich sita
skim milk 5% pha trong dung dich TBS (0,5 M Tris
HCL, pH 7,5; 2,5 M NaCl) 1 gio ¢ nhiét d6 phong.
Tién hanh rira mang bang dung dich TTBS (TBS b
sung 0,05% Tween-20) va TBS 3 1an, mdi 1an 5 phut.
Mang sau d6 dugc U véi huyét thanh bénh nhan
duong tinh vé1 O. tsutsugamushi pha loang 2000-5000
lan trong 1 gio' & nhiét do phong. Rira mang lan luot
bang dung dich TTBS va TBS, tiép theo mang dugc i
voi khang thé 2 1a khang thé khang IgM ngudi cong
hop HRP pha lodng 10000 lan trong 1 gio' & nhiét do
phong. Mang sau d6 dugc rira bang dung dich TBS va
TTBS. Cudi cing mang dugc hién mau bang dung
dich hién mau TMB (Thermo Scientific).

Xir ly so bé protein tdi t6 hop HT-09, HT-11, HT-
49 va YB-50

Siéu am pha té bao trén da trong 30 phut. Li tim
13000 vong/phut trong 10 phut, dich ndi (dung dich
S1). Tua dugc hoa lai trong d€m A (20 mM Tris-
HCI, pH 8; 0,5 mM EDTA; 1% Triton- XlOO) (dung
dich P1). Dung dich P1 dugc b sung urea dén ndng
d6 cuoi cung la 2 M, lic déu 10 phut & nhiét do
phong. Li tim 15 phtt & 8000 vong/phit, dich ndi
(dung dich S2). Tua dugc hoa lai trong dém A (20
mM Tris-HCI, pHS; 0,5 mM EDTA; 1% Triton-
X100) (dung dich P2). Dung dich P2 dugc b6 sung
urea dén ndng d6 cudi cung 1a 4 M, lic déu ¢ nhiét
d6 phong trong 10 phat. Tiép tuc li tim 15 phut &
8000 vong/phut, dich ndi (dung dich S3). Tua dugc
hoa lai bang dém A (20 mM Tris-HCI, pH 8; 0,5 mM
EDTA; 1% Triton-X100) (dung dich P3). Dung dich
P3 duogc bd sung urea dén ndng do cudi cing 12 6 M,
lic déu 10 phat & nhiét d6 phong. Li tim 8000
vong/phut trong 15 phut, dich ndi (dung dich S4).

Tua dugce hoa lai trong dém A (dung dich P4). Cac
dung dich dugc giit lai va kiém tra kha nang hoa tan
clia protein trong urea bang dién di trén gel
polyacrylamide 12,6%.

Tinh sach protein tdi té6 hop bang sic ky di luc

Bén protein tai td hop 56 kDa dugc tinh sach
bang cot sic ky ai lyc Ni** Hitrap HP chelating 5 ml
(GE). Quy trinh tinh sach dwgc thyc hién theo cac
budc sau: Bude 1: Rira cot bang 25 ml nudc cat 2
lan, bude 2: Rira cot trong 25 ml dung dich dém A
(20 mM Tris-HCI, pH 8; 1% Triton-X100; 6 M urea,
10 mM Imidazole), budc 3: 20 ml dung dich protein
trong dém A chira 6 M urea dugc dua lén cot.
Protein tai t& hop c6 gin dudi histidine c6 i luc
manh vé&i Nickel trén cdt s€ duge gilr lai trén cot,
nhitng protein khong c6 histidine va cac thanh phan
khac s& di ra khoi cot. Budce 4: Protein tai t hop 56
kDa duogc déy ra khoi cot béng 10 ml dung dich dém
B chita 20mM Tris-HCI, pHS8; 1% Triton-X100; 6 M
urea, 100 mM Imidazole, budc 5: Lam sach cot bang
25 ml dung dich d¢m A chira 250 mM Imidazole,
buéce 6: Rira cot béng 25 ml nuée cét 2 1an. Cot duge
gilt trong 20% ethanol va bao quan & 4°C. Cac phén
doan protein trudc va sau tinh sach dugce gitt lai va
kiém tra do sach bé'mg dién di trén gel
polyacrylamide 12,6%.

Thém tich logi ure trong sin phém tinh sach

Phan doan protein sau tinh sach bang cot sic ky
ai lyc trong 6M urea dugc thim tich 1an lugt trong
dung dich dém chtra 4 M va 2 M urea. Céac budc
duogc thyce hién nhu sau: Dich protein sau tinh sach
chta 6M urea dugc dit trong tai thim tich
(SnakeSkin™ Dialysis Tubing, 10K MWCO,
Thermo Scientific) va dwoc thim tich 2 lan trong
dung dich dém (20 mM Tris-HCI, pH 8 chtra 4 M
urea), mdi lan trong 1 gid ¢ 4°C. Sau do, tai tham
tich chtra dung dich protein dugc tham tich 2 lan
trong dung dich dém (20 mM Tris-HCI, pH 8 chtra 2
M urea), mdi lan trong 1 gio & 4°C. Cudi cing, thi
thim tich chita protein dugc tham tich 2 lan trong
dung dich dém 20 mM Tris-HCI, pH 8, khong chira
urea, mdi lan trong 1 gio & 4°C. Ham lugng protein
sau thdm tich dwgc dinh lugng bang may nanodrop.
Dich protein sau thim tich dugc bao quan & —80°C.

KET QUA VA BAN LUAN

Biéu hi¢n 4 khing nguyén HT-09, HT-11, HT-49
va YB-50 trong dong té bao E. coli Rosetta 1

Trong qua trinh thiét ké, ca 4 gen ht-09, ht-11,
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ht-49 va yb-50 dugc thiét ké gén thém 6 bo ba ma hoa
cho histidine & dau C vi vay protein dugc biéu hién s&
gin thém 6 gdc histidine thuén loi cho qué trinh tinh
sach bang sic ky 4i luc sau nay. Theo tinh to4n, doan
gen mi hoa ving quyét dinh khang nguyén cho Az-09,
ht-11, ht-49 va yb-50 c6 kich thudc 1an lugt khoang
1149 bp, 1113 bp, 1146 bp va 1200 bp. Protein HT-09,
HT-11, HT-49 va YB-50 sau tong hop cé trong luong
phén tir 1an luot 14 46 kDa, 44 kDa, 46 kDa va 48 kDa.
kDa M 1 2 3
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Két qua trén hinh 1 cho thdy, sau khi cam tmg véi
IPTG, ca 4 dong té bao E. coli Rosetta 1 mang plasmid
tai t6 hop déu xuét hién mot vach bang dam co kich
thudc theo ding nhu tinh toan. Céac vach bang nay
khong duoc quan sat & té bao E. coli Rosetta 1 va té bao
E. coli Rosetta 1 mang vector pLATES1. Nhu vay, ca 4
khang nguyén HT-09, HT-11, HT-49 va YB-50 tai to
hop di duoc biéu hién thanh cong trong té bao E. coli
Rosetta 1.

4 5 6

HT-11 va YB-50

HT-09 va HT49

Hinh 1. Két qua kiém tra sy biéu hién cda protein tai t& hop HT-09, HT-11, HT-49 va YB-50 trong t& bao E. coli Rosetta 1.
DPuwong chay 1. Té bao E. coli Rosetta 1, dwdng chay 2. Té bao E. coli Rosetta 1 mang vector pLATE51, dwéng chay 3-6. Té
bao E. coli Rosetta 1 mang plasmid tai t& hop pLATE_HT09, pLATE_HT11, pLATE_HT49 va pLATE_YB50 cam trng v&i 0,5
mM IPTG & 37°C trong 4 gi®, M. Thang chuén protein (Thermo Scientific).

YB-50, HT09
HT-49
HT-11

4 5 6 M kDa
o =— 120
e — 85

W — 50

- 35
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Hinh 2. Ki&m tra sw bat cép dac hiéu khang nguyén va khang thé bang western blotting clia protein tai t6 hop HT-09, HT-
11, HT-49 va YB-50 trong té bao E. coli Rosetta 1 clia protein tai t6 hgp bing Western blot. Buwdng chay 1. Té bao E. coli
Rosetta 1, dwdng chay 2. Té bao E. coli Rosetta 1 mang vector pLATE51, dwdng chay 3-6. Té bao E. coli Rosetta 1 mang
plasmid tai t& hop pLATE_HTO09, pLATE_HT11, pLATE_HT49 va pLATE_YB50 cam ting véi 0,5 mM IPTG & 37°C trong 4

gi®, M. Thang chuan protein (Thermo Scientific).
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Dé kiém tra chinh x4c sy biéu hién cua protein
tai to hop, ca 4 khang nguyén HT-09, HT-11, HT-49
va YB-50 da dugc tién hanh phan tmg lai mién dich
bing Western blot sit dung huyét thanh cia bénh
nhan chin doan s6t mo duong tinh véi O.
tsutsugamushi chung Karp, Gilliam, TA763 va Kato
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lam khang thé 1 (khang thé pha lodng 5000 lan). Két
qua trén hinh 2 cho thay, ca 4 khang nguyén bat cap
dic hiéu voi khang thé twong ung. Nhu véy, ca 4
khang nguyén HT-09, HT-11, HT-49 va YB-50 da
dugc biéu hién thanh cong trong té bao E. coli
Rosetta 1.

2M

am 6M ure
-— >
TS S1 P1 S2 P2 S3 P3 S4 P4 M kDa
70
HT-11
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2M M 6 M ure

P4 M kDa

TS S1 P1 S§2 P2 S3 P3 $4

Hinh 3. Két qué xe ly tién tinh ché 4 khang nguyén tai té hop HT-09 (A) , HT-11 (B), HT-49 (C) va YB-50 (D) trong ure. TS.
Protein téng sb, S1. Protein pha tan, P1. Protein pha khong tan, S2. Protein tan trong 2 M ure, P2. Protein khéng tan trong 2
M ure, S3. Protein tan trong 4 M ure, P3. Protein khéng tan trong 4 M ure, S4. Protein tan trong 6 M ure, P4. Protein khéng

tan trong 6 M ure.

Xir ly so by 4 khang nguyén HT-09, HT-11, HT-
49 va YB-50

Tinh tan cua protein dong vai tro quan trong
quyét dinh dén hoat tinh sinh hoc cua protein. Vi
vay, sau khi kiém tra su biéu hién cua protein tai td
hop dang tan (soluble form) va khong tan (insoluble
form) cua protein da dugc kiém tra. Str dung phuong
phép siéu am pha té bao, dudi tac dung manh cia
song siéu am két hop v6i sde nhiét da pha v thanh
té bao vi khuan va giai phong protein. Sau khi li tim,
phin protein tan ton tai & dang dich ndi (pha tan),
c4c thanh phin cua té bao va protein khong tan dugc

ling xudng ¢ dang tia (pha khong tan). Pha tan va
khong tan dwoc thu lai va kiém tra béng dién di
protein trén gel polyacrylamide 12,6%. Két qua trén
hinh 3 cho thay, ca 4 khang nguyén déu biéu hién &
dang khong tan (duong chay P1). Két qua nay hoan
toan phu hop vdi cac nghién ctru trude d6 (Ching et
al., 1998; Kim et al., 1993, Chen et al., 2003). Dé
thudn loi cho qua trinh tinh ché, méu protein dang
khong tan da dugc l1am tan trong cac ndng do urea
khac nhau tir 0, 2, 4, 6 va 8 M. Két qua cho thiy
khang nguyén HT-11 va YB-50 tan tt & ndng do 6
M urea (Hinh 3B, D, duong chay S4) va kém tan &
ndng d6 8 M urea, trong khi HT-09 va HT-49 tan
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tuong ddi tét & ndng d6 6 M urea (Hinh 3 A, C,
duong chay S4) va tan gin nhu hoan toan & ndng do
8 M urea (dir liéu khong trinh bay). Sau qua trinh xur
ly protein trong cac nong do urea tu thap dén cao, két
qua cho thdy protein dich tan chi yéu trong ndng do
6 M — 8 M urea (Hinh 3), cac protein tap da dugc
loai bo hiéu qua qua cac budc lam tan va tia, két qua
nay phii hop véi cac cong b trude day. Cac nghién
cuu ctia Cao va cong su ndm 2007, Ching va cong su
nam 1998 cho thay khang nguyén 56 kDa tai to hop
tan t6t & ndng d6 6 M urea (Cao et al., 2007, Ching
et al., 1998), tuy nhién mot s6 nghién ctru khac da
chi ra rdng ndng do 8 M urea 1a nong d6 phu hop dé
lam tan protein tai to hop 56 kDa (Yang et al., 2003).
Cin cr vao két qué trén hinh 3 va dé giam chi phi cho
qua trinh xtr 1y tién tinh ché va thuan lgi cho qua trinh
loai urea sau tinh sach, néng dd 6 M urea da duoc lua
chon dé hoa tan 4 khang nguyén tai t6 hop HT-09,
HT-11, HT-49 va YB-50. Dich protein hoa tan trong 6
M urea dugc thu lai va dwa 1én cot sic ky ai luc Hitrap
HP chelating 5 ml dé tién hanh tinh sach protein.

Lé Thi Lan Anh et al.

Két qua tinh sach 4 khang nguyén HT-09, HT-11,
HT-49 va YB-50

Dung dich protein tan trong 6 M urea dugc
dua 1én cot sic ky 4i lyc Hitrap HP Chelating 5
ml. Protein dugc dua 1én cot & dung dich dém
chtra 10 mM Imidazole, cac phin doan chura
protein sau tinh sach dugc thu ¢ dung dich dém
chtta 100 mM Imidazole. Cac phan doan chta
protein tai td hop duogc tién hanh dién di kiém tra
trén gel polyacrylamide 12,6%. Két qua cho tha‘iy,
ca 4 khang nguyén HT-09, HT-11, HT-49 va YB-
50 déu tap trung chu yéu & 3 phan doan E3, E4 va
ES (Hinh 4). Ham luong protein sau tinh sach cua
4 khang nguyén HT-09, HT-11, HT-49 va YB-50
& phan doan E4 c6 gia tri lan luot 1a 12,57 mg/ml;
11,6 mg/ml; 8,98 mg/ml va 8,02 mg/ml. St dung
phan mém phan tich d6 sach cua protein Gel
Analyzer dé kiém tra do sach cua protein sau tinh
sach. Két qua chi ra ring ca 4 khang nguyén sau
tinh sach c¢6 d6 sach trén 95%.

M BF FT W E3 E4 E5 E6 E7 ES8 BF FT E1 E2 E3 E4 E5 E6 E7 E8 E9 M
1;6— ,:12_0
HI-11 5
86— HT-09 = w8 LA 50
a5 et — 1 35
A 25
25 s
—20
18.4 —— .
14.4— o
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BF FT F3 F4 E5 E6 E7 M 16 Mo E6 BSR4 ESFT
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— 116 — - YB50
HT-49 — 66 R —— o
—
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Hinh 4. Két qua tinh sach 4 khang nguyén tai td hop HT-09 (A) , HT-11 (B), HT-49 (C) va YB-50 (D). BF. Dung dich protein

trwde khi qua cot, FT. Dung dich qua cét, W. Dung dich rira
mM Imidazole, M. Thang chuan protein (Thermo Scientific).
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Kiém tra tinh bét cip dic hiéu véi khang thé
béng phuong phép Western blot cho thiy ca 4
protein tai t6 hop sau tinh sach bit cap dic hidu véi
khang thé khang O. tsutsugamushi voi 4 bing
protein ddm xuit hién trén mang lai véi kich thudc
ding nhu tinh toan HT-09 (46 kDa), HT-11 (44

YB-50
HT-09, HT-49
HT-11

kDa), HT-49 (46 kDa) va YB-50 (58 kDa) (Hinh 5).
Phan doan E4 va E5 cua mdi protein dugc hoa véi
nhau dé tién hanh thdm tich loai urea. Dung dich
protein sau tham tich dwoc st dung 1am nguyén liéu
ché tao bd kit ELISA phat hién nhiém O.
tsutsugamushi.

3 4 M kDa

- 120
sy — 85

o — 2

Hinh 5. Kiém tra sy bat cap dac hiéu khang nguyén va khang thé bang phwong phap Western blot clia protein tai t& hop
HT-09 , HT-11, HT-49 va YB-50 sau tinh sach trong 6 M ure. Bwong chay 1.YB-50, dwdng chay 2. HT-09, dwdng chay 3.
HT-49, dwdng chay 4. HT-11, M. Thang chuan protein (Thermo Scientific).

KET LUAN

Bon doan gen ht-09; ht-11; ht-49 va yb-50 ma
hoa ving quyét dinh khang nguyén 56 kDa cua O.
tsutsugamushi da dwoc biéu hién thanh cong trong té
bao E. coli Rosetta 1. Bén khang nguyén 56 kDa
biéu hién t6t & dang khong tan va bét cip dac hiéu
v6i khang thé khang O. tsutsugamushi kiém tra bang
phuong phap Western blot. Két qua xur 1y so bo va
tinh sach bang sic ky 4i luc véi Ni** cho thdy ca 4
protein tai t6 hop HT-09, HT-11, HT-49 va YB-50
¢ d6 sach trén 95% va ham luong lan luot 1a 12,57
mg/ml; 11,6 mg/ml; 8,98 mg/ml va 8,02 mg/ml.

Loi cam on: Ngi dung nghién ciru nay dwoc thuc
hién tir dé tai cdap B Quoc phong “Nghién citu ché
tao bo kit ELISA phat hién nhiém O. tsutsugamushi”.
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EXPRESSION AND PURIFICATION OF FOUR TRUNCATED 56 KDA ANTIGENS
FROM ORIENTIA TSUTSUGAMUSHI IN ESCHERICHIA COLI

Le Thi Lan Anhl, Trinh Van Toanz, Pham Thi Ha Giangl, Bui Thi Thanh Ngal, Vo Viet Cuongl, Ho
Thi Hong Nhungs, Nguyen Le Huyen Trang", Dinh Duy Khang5
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’VNU University of Science
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“National Institute for Control of Vaccine and Biologicals
’Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Scrub typhus is an acute febrile illness caused by Orientia tsutsugamushi, transmitted to humans by the
bite of the larva of trombiculid mites. Diagnosis of scrub typhus is normally based on the clinical presentations.
However, it is difficult to differentiate scrub typhus from other acute febrile illnesses, such as dengue fever,
malaria and leptospirosis due to similar symptoms. For differential diagnosis of scrub typhus from other acute
febrile diseases, a rapid and reliable serological diagnosis is important. In order to produce an ELISA kit for
detection of antibodies against O. tsutsugamushi in Vietnam, four truncated 56 kDa antigenic genes of O.
tsutsugamushi including Karp (HT-09), Gilliam (HT-11), TA763 (HT-49), and Kato (YB-50) iolated from the
most prevalent cases in Vietnam were cloned and expressed in E. coli Rosetta 1 cells. The recombinant
proteins formed inclusion bodies when expressed in E. coli. The recombinant 56 kDa proteins in insoluble
form were solubilized in 6M urea and were successfully purified by Ni*" affinity column. The purity of four
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recombinant proteins, HT-09, HT-11, HT-49 and YB-50, reached more than 95% and their concentrations are
12,57 mg/ml; 11,6 mg/ml; 8,98 mg/ml va 8,02 mg/ml, respectively.

Keywords: 56 kDa antigen, expression, inclusion body, Orientia tsutsugamushi, purification, scrub typhus, urea
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