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1. PAT VAN PE

Bénh st mo hay sbt bui ram (scrub typhus) 1 bénh truyén nhlém cAp tinh, lay
truyén tir dong vat sang nguoi thong qua vector truyén bénh 1a au tring mo. Téac
nhan gay bénh sét mo 1a vi khuan Orientia tsutsugamushi Ky sinh ndi bao bat budc
va bat mau Gram am. Bénh luu hanh pho bién & khu vic Chau A-Thai Binh Duong.
Hang niam c6 x4p xi 1 triéu ca bénh va trén 1 ty ngudi c6 nguy co méc bénh [5]. Dwa
trén dic diém cua khang nguyén bé mit dic hiéu 56 kDa, O. tsutsugamushi dugc
chia thanh cdc nhom huyét thanh khac nhau nhu: Gilliam, Kato, Karp, Boryong,
TA763... Bang Western blot, cac nha khoa hoc da phat hién ra 4 khang nguyén cta
vi khudn c¢6 kich thuéc 22 kDa, 47 kDa, 56 kDa va 110 kDa. Trong d6, khéang
nguyén 56 kDa chiém 10-15% protein tong sb té bao, mang tinh dic hiéu cao va
khong biéu hién & cic Rickettsia khac [3]. Trong huyét thanh bénh nhan s6t mo
mang khang thé khang khang nguyén 56 kDa vé6i hiéu gia cao, do d6 xét nghiém
chan doan huyét thanh dua trén khang nguyén 56 kDa dugc sir dung rong rdi dé
chan doan bénh sbt mo [4, 9].

Su Iuu hanh cta cac nhom O. tsutsugamushi thay d6i theo khu vuc dia 1y, giita
cac nhom O. tsutsugamushi c¢6 su khac biét cao vé mat di truyén gen ma hoa cho
khang nguyén 56 kDa [5]. Vi vay, dé ting do nhay cac sinh pham phat hién nhiém O.
tsutsugamushi hdn hop protein 56 kDa tai to hop cua cac nhom O. tsutsugamushi [7,
14] da duoc nghién ctru phéi tron. Gen mé hoa khang nguyén 56 kDa c6 4 ving bién
d6i dong vai tr0 quan trong trong quyét dinh khang nguyén, viéc loai bo 80 axit
amin dau N va 80 axit amin dau C cua khang nguyén khong lam anh huong dén vai
trd d6 [3, 4]. Két qua mot so nghién ctru cho thay nhém Karp luu hanh phé bién ¢
Viét Nam [11, 12]. Trong s6 12 mau bénh pham thu thap nam 2016 tai Bénh vién
Quan y 105 duong tinh véi O. tsutsugamushi da xac dinh 8 chung thugc nhom Karp
[1]. Trong nghién ctru ndy, nhém tac gia trinh bay két qua tach dong va biéu hién
doan gen ma hoa ving quyét dinh khang nguyén 56 kDa cta O. tsutsugamushi thudc
nhém Karp tir mau HT-09 thu thap & Bénh vién Quén y 105 trong té bao E. coli
BL21. Khang nguyén 56 kDa tai t6 hop (HT-09) sau d6 dugc tinh ché va st dung
1am nguyén liéu dé tao bo kit ELISA phat hién O. tsutsugamushi.

2. VAT LIEU VA PHUONG PHAP
2.1. Chiing vi sinh vat, plasmid va huyét thanh

- Chung vi khuan E. coli DH50.[end Al rec Al hsd R17 sup E44 gyp A96 thi-1
relAIA lac U169 (980 lacZM15)], E. coli BL21 [F-omp hsd SB (rBmB) gel dem
(DE3) plysS (Caml)] (Invitrogen) duogc str dung dé nhan dong va biéu hién doan gen
ma hoa khang nguyén 56 kDa.

Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017 67



Nghién ctru khoa hoc céng nghé

- Vector tach dong va biéu hién pET22b(+) (Invitrogen).

- DNA tong s6 tach chiét tr mAu mau bénh nhan s6t mo (HT-09) do Bénh vién
Quan y 105 (Son Tay, Ha Noi) cung cap dugc st dung lam khuon dé nhan doan gen
ma hoa khang nguyén 56 kDa.

- Huyé‘gthanh bénh nhan st mo (xac dinh bang nested PCR) [5], duong tinh
v0i khang thé khang khang nguyén 56 kDa O. tsutsugamushi (xac dinh bang test
nhanh SD-bioline, Han Qudc) dugce st dung dé lai Western blot.

2.2. Phuong phap nghién ctru

2.2.1. Thiét ké vector tich dong va biéu hién pET22b(+) mang trinh tw ma
hoa cho khang nguyén 56 kDa

Poan gen At-09 mi hoéa cho mot phan khang nguyén 56 kDa c6 kich thudc
1149 bp duoc khuéch dai bang phan tng PCR sir dung cip mdi P2BKARPF 5°-
AAG GCC ATG GCT ATG ACA ATT GCT CAA GGT TTT AGA-3’ / Ncol va
P22BKARPR 5'- GAC GTC GAC AAG CTT CTC GAG AAC ACC AGC ATA
TAT TGA -3'/Xhol (phan chir duoc gach chén 14 trinh ty nhan biét cua enzyme gidi
han tuong tmg). Chuong trinh phan tmg PCR nhu sau: 98°C trong 30 gidy, 25 chu ki
vGi moi chu ky gom 98°C trong 10 gidy, 53°C trong 30 gidy va 72°C trong 1 phut va
giai doan kéo dai dugc thuc hién & 72°C trong 10 phat. San pham PCR duoc dién di
kiém tra trén gel agarose 1% va tinh sach bang PCR purification kit (Thermo
Scientific). San phdm PCR sau tinh sach duoc cit tao dau dinh bang enzyme giGi
han Neol va Xhol, sau d6 ghép ndi vao vector pET22b(+) bang enzyme ndi T4 DNA
ligase (Thermo Scientific) tao thanh plasmid tai t6 hop pET22b_ht-09.

2.2.2. Biéu hién doan gen ht-09 trong té bao E. coli BL21

Té bao E. coli BL21 mang plasmid tai t6 hop pET22b_ht-09 dugc nudi trong 5
ml moi truong LB long cd b6 sung 100 pg/ml ampicillin (LBAmp), 6 37°C, qua dém.
Chuyén 1% dich nuéi cay trén vao moi truong LBAmp, nuéi cay ¢ cung didu kién dén
kh1 ODggo dat 0,4+0,6 tién hanh cam ung V0’1 0,5 mM IPTG. Té bao tlep tuc dugc nuoi
cay O cung dleu kién trong 4 gio. Thu mau bang li tim 5000 vong/phit trong 5 phut.
Protein tong s dwoc phan tich bang dién di SDS-PAGE va Western blot.

2.2.3. Kiém tra khd ndang bit cap ddc hiéu cua protein tdai 1o hop voi huyét
thanh khang O. tsutsugamushi

Protein tong s sau dién di trén gel polyacrylamide 12,6% va sau d6 chuyén lén
mang PVDF st dung thiét bi chuyén mang (Cleaver Scientific) trong 1 gid. Mang sau
d6 dugc U trong dung dich sira giy 5% pha trong dung dich TBS (0,5M Tris HCI,
pH7,5; 2,5M NaCl) trong 1 gid ¢ nhiét do phong. Tién hanh rira mang bang dung dich
TTBS (TBS bd sung 0,05% Tween-20) va TBS 3 lan, mdi 1an 5 phut. Mang sau d6
duoc 1 voi huyét thanh khang O. tsutsugamushi pha loang 2000 lan trong 1 gid & nhiét
d6 phong. Mang sau do tiép tuc dugc rira bang dung dich TTBS va TBS. Sau d6, o
mang trong khang thé 2 1a khang thé khang IgM cong hop HRP, pha loang 10000 lan
trong 1 gio & nhiét d6 phong. Mang sau d6 dugc rira bang dung dich TBS va TTBS.
Cudi cting mang dugc hién mau bang dung dich hién mau TMB (Thermo Scientific).
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3. KET QUA VA BAN LUAN
3.1. Tao dong té bao E. coli DH5a mang vector tai to hop pET22b_ht-09

DPoan gen A#-09 ma hoa khang nguyén 56 kDa (HT-09) cua chung O.
tsutsugamushi dugc nhan 1én bang PCR st dung cap. moi dic hiéu da dugc dé cap
trong phan phuong phap. San pham PCR dugc kiém tra bang dién di trén gel
agarose 1%. Két qua dién di trén hinh 1 cho thiy, san pham PCR 1a mot bang dam
¢6 kich thudc khoang 1,2 kb ding nhu tinh toan (hinh 1, duong chay 2). Nhu vay,
doan gen /#-09 da duoc khuéch dai thanh céng bang phan ing PCR.

Kb 1 M 2

1.5

ht-09
1.0 1.2 kb
0.5

Hinh 1. Nhan doan gen Az-09 bang PCR
Puong chay 1: Pdi chimg; Puong chay 2: San pham PCR doan gen ht-09,
M: DNA chuén 1 kb (Thermo Scientific).

San pham PCR dugc tinh sach va cét tao dau so le bang enzyme gi6i han Neol
va Xhol sau d6 duoc ghép ndi vao vector pET22b(+) dd duge cit mé vong bang 2
enzyme trén dé tao plasmid tai t6 hop pET22b_ht-09. Plasmid tai t6 hop duoc bién
nap vao té bao E. coli DH5a bang phuong phap séc nhiét va duoc sang loc trén moi
truong LB thach cé bé sung ampicillin. Cac khuan lac sinh trudng trén moi truong
LBAmp thach dugc tién hanh PCR dé kiém tra sy c6 mat ctia doan gen ht-09 (hinh
2A). Chon ngiu nhién 4 khuén lac E. coli DH5a/pET22b_ht-09 sur dung truc tiép
lam khuén DNA cho phan ing PCR. Két qua cho thay, trong 4 khuan lac duoc lya
chon san phém PCR cua khuén lac s6 1 va sb 2 xuét hién vach bang co6 kich thudc
khoang 1,2 kb tuong tng v6i kich thudc tinh todn cua doan gen A#-09 (hinh 2A,
duong chay 1 va 2).

Khuan lac s6 1 sau d6 duoc tién hanh nudi cay trong méi truong LBAmp 10ng,
& 37°C qua dém dé tach chiét DNA plasmid. Plasmid tai t& hop pET22b_ht-09 va
vector pET22b(+) khong mang gen dugc dién di kiém tra trén gel agarose 1%. Theo
nguyén 1y cua dién di DNA trén gel agarose, plasmid tai t6 hop pET22b_ht-09 c6
kich thudc 16n hon s& chay cham hon plasmid pET22b(+) trén trudng dién di. Két
qua trén hinh 2B cho thay, vach bang trén duong chay sb 5 13 plasmid pET22b(+)
thap hon so v6i vach biang trén dudng chay s6 6 1a plasmid du doan pET22b_ht-09.
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Dé khang dinh plasmid trén mang doan gen A#-09, plasmid pET22b_ht-09 dugc
cat kiém tra bang cip enzyme gidi han Ncol va Xhol. Két qua trén hinh 2C cho thay
san pham cét 1a 2 bang DNA c6 kich thudc 5,5 kb tuwong tng véi kich thudc cua
plasmid pET22b(+) va 1,2 kb tuong ung vai kich thudc cua doan gen /#-09. Nhu vay,
doan gen ht-09 da tach dong thanh cong trong vector pET22b(+). Plasmid tai to hop
pET22b_ht-09 dugc kiém tra bang phuong phép giai trinh ty gen st dung cap mdi T7
promoter va T7 terminator ndm trong vector pET22b(+). Két qua phan tich trinh ty
gen cho théy doan gen A#-09 c6 trinh tu nguyén ven, khong chua dot bién va dugc
ghép ndi dung chiéu vao vector pET22b(+) dat dudi sy kiém soét ciia T7 promoter.
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Hinh 2. Dién di d6 két qua thiét ké vector biéu hién pET22b_ht-09.

A: PCR khuén lac E. coli DH50. mang pET22b_ht-09; B: Kiém tra plasmid pET22b_ht-09; C:
Kiém tra san pham cit plasmid t4i to hop pET22b_ht-09 bang enzyme gidi han Ncol va Xhol.
Puodng chay 1-4: cac khuan lac E. coli DH50 mang pET22b_ht-09; Puong chay 5: Vector
pET22b(+) khong mang gen; Pudng chay 6: Vector pET22b(+) mang doan gen /#-09 khuan
lac s6 1; Puong chay 7: San pham cét plasmid pET22b_ht-09; M: DNA chuén 1kb.

3.2. Biéu hién khang nguyén HT-09

Plasmid tai t6 hop pET22b_ht-09 dugc bién nap vao té bao biéu hién E. coli
BL21(DE3) bang phuong phap sbc nhiét. Dong té bao E. coli BL21 mang plasmid
tai to hop pET22b_ht-09 dugc nudi cay trong méi truong LBA & 37°C va cam tng
biéu hién protein HT-09 ¢ 0,5 mM IPTG trong 4 gio. Dich té bao sau cam tng duoc
thu lai bang ly tdm. Tua té bao chtra protein tong s6 dwoc hoa lai trong dém Tris-
HCI 20 mM va dién di kiém tra trén gel polyacrylamide 12,6%. Theo nhu tinh toan,
khéng nguyén HT-09 c6 khi lugng phéan tir khoang 42 kDa. Tuy nhién, doan gen
mi hoa cho khang nguyén HT-09 duoc thiét ké co gan thém 6 histidine & dau C. Do
d6, protein HT-09 dugc tong hop cing véi histidine ¢ khdi lugng phan tir khoang
46 kDa. Két qua phan tich protein tong sb ching E. coli BL21 mang plasmid tai to
hop pET22b_ht-09 bang dién di SDS-PAGE trén hinh 3 cho thiy, ving kich thuéc
phan tir 40-50 kDa xuat hién bang protein ddm du doan 1a protein HT-09, bang nay
khong quan sat thiy & dong dbi ching (hinh 3A, dudng chay 3).

70 Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017



Nghién ctru khoa hoc cng nghé

Dé khing dinh bang protein trén 1a protein HT-09 tai té hop, nhom tac gia da
tién hanh lai mién dich Western blot sir dung khang thé nhan biét 13 huyét thanh
bénh nhan s6t mo dwong tinh v6i O. tsutsugamushi. Két qua (hinh 3) cho thdy, trén
mang lai PVDF, miu té bao E. coli mang plasmid tai t6 hop pET22b_ht-09 khong
cam ung voi IPTG (duong chay 2) va mau dugce cam ung véi 0,5 mM IPTG trong 4
gid (duong chay 3) déu xuét hién mot bang protein ¢ kich thudce twong dwong véi
HT-09, khoang 46 kDa. Vach bang nay khong xuét hién & mau té bao E. coli mang
plasmid pET22b(+) (dudng chay 1). Didu nay ching to rang bang xuat hién ¢ giéng
s6 2 va s6 3 1a protein HT-09. Protein HT-09 duoc quan sat & mau té bao mang
plasmid tai t6 hop pET22b_ht-09 khéng cam tng voi IPTG duogc giai thich 1a do
hién tuong biéu hién ro ri khi khong c¢6 chat cam tng IPTG (leaky expression) [8].
Ngoai ra, té bao E. coli mang plasmid tai t6 hop pET22b_ht-09 khi duoc cam tng
v6i IPTG con xuat hién bang thtr 2 ¢o kich thude khoang 50 kDa (giéng s6 3). Két
qua nay goi ¥ rang diy co thé 1a bang protein mdi sinh ndm trong ndi bao va chua
dugc chuyén qua khoang chu chat, vi vy c6 thé tin hiéu tiét pelB chua duoc cit.

1 2 3 M 1 2 3 M kDa
55kDa e
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— 25
. 15
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Hinh 3. Dién di dd kiém tra su biéu hién cua khang nguyén HT-09 trong té bao E.
coli BL21 bang SDS-PAGE (A) va Western blot (B).

Puong chay 1: Té bao E. coli BL21 mang vector pET22b(+) cam tmg voi 0,5mM IPTG;
Puong chay 2: Té bao E. coli BL21 mang plasmid pET22b_ht-09 khong cam tng véi IPTG;
Pudng chay 3: Té bao E. coli BL21 mang plasmid pET22b_ht-09 dugc cam tmg véi 0,5
mM IPTG trong 4 gio; M: Protein chuan (Thermo Scientific).

Kiém tra sy biéu hién cta protetin HT-09 tai t hop bang phuong phap mién
dich Western Blot sir dung khang thé 1a mau huyét thanh bénh nhan sét mo dwong
tinh voi khang thé khang khang nguyén 56 kDa cua O. tsutsugamushi cho thay
protein HT-09 d4 xuat hién trén mang lai PVDF véi kich thudc theo ding tinh toan.
Bén canh d6, protein HT-09 dugc thiét ké biéu hién co gin 6 gbc histidine vi vay
nhém tac gia da tién hanh kiém chimg mot 1an nira sy biéu hién cira protein HT-09
bang phuong phdp mién dich Western Blot st dung khang thé khang His-tag
(Thermo Scientific). Két qua cho thdy trén mang lai PVDF xuét hién vach bing
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dung kich thudc twong tu nhu két qua trén hinh 3B (dir liéu khong chi ra). Hién nay,
trén thé gidi co rat nhidu cong bd vé biéu hién khang nguyén 56 kDa cia O.
tsutsugamushi tng dung trong phat hién va chan doan sét mo [10, 2, 6]. Bén canh
d6, dé nang cao hiéu qua trong chan doan s6t mo, cac nha nghién ctru da sir dung
hdn hop protein 56 kDa tir cac nhoém O. tsutsugamushi khac nhau [7, 13, 14]. Trong
nghién ctru nay, protein tai t hgp HT-09 chtra 4 viing bién ddi cua khang nguyén 56
kDa lién két ddc hiéu voi khang thé khang O. tsutsugamushi trong huyét thanh bénh
nhan s6t mo da dugc biéu hién thanh cong trong té bao E. coli. Két qua nay 13 co s
quan trong dé ché tao bo kit ELISA phat hién nhidém O. tsutsugamushi dua trén
khang nguyén 56 kDa tai t6 hop.

4. KET LUAN

1. i tach dong va biéu hién thanh cong doan gen h-09 c6 kich thudc 1149 bp
mé hoa ving quyét dinh khang nguyén 56 kDa cua O. tsutsugamushi trong vector
pET22b(+). Protein HT-09 biéu hién tdt trong té bao E. coli BL21 & diéu kién 37°C,
ndng do chat cam tng 0,5 mM IPTG trong 4 gio.

2. Protein HT-09 tai t6 hop c6 kha ning lién két dac hiéu v6i khang thé khang
O. tsutsugamushi trong huyét thanh bénh nhan sbt mo. Két qua nay 1a co s& quan
trong dé ché tao bo kit ELISA phat hién nhiém O. tsutsugamushi dua trén khang
nguyén 56 kDa tai t6 hop.
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SUMMARY

CLONING AND EXPRESSION OF DETERMINANT REGION
OF 56 KDA TYPE-SPECIFIC ANTIGEN OF ORIENTIA
TSUTSUGAMUSHI IN ESCHERICHIA COLI

The 56-kDa type-specific antigen is a major outer membrane protein located
on the surface of Orientia species. This 56-kDa antigen has widely applied for
evaluation and diagnosis of scrub typhus. However, these antigens are diversity
among serotype. Therefore, most of diagnostic test for scrub typhus must be a
combination of all types of 56 kDa antigens. In the previous study, we found that the
most common genotype was identified in Vietnam belong to Karp, Kato, TA763,
Gilliam genotypes. In order to create an ELISA kit for diagnose scrub typhus in
Vietnam, these common genotypes are cloned and expressed in E. coli cells for
producing recombinant proteins. In this study, a determinant antigen of 1149 bp
gene encoding for 56 kDa antigen specific to Karp serotype of O. tsutsugamushi was
cloned into pET22b(+) plasmid and expressed in E. coli BL21(DE3) cells. The result
indicated that the truncated 56 kDa antigen was successfully expressed in E. coli
BL21 cells by inducing with 0.5 mM IPTG in 4 hours. Western blotting showed that
HTO09 protein reacted with the antiserum against O. tsutsugamushi. This
recombinant HT-09 protein is able to use as a specific antigen for developing O.
tsutsugamushi diagnostic.

Tir khéa: Sot mo, khang nguyén 56 kDa, tach dong va biéu hién gen; Scrub
typhus, Orientia tsutsugamushi, 56 kDa type specific antigen, gene cloning and
expression.
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