Nghién ctru khoa hoc céng nghé
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Diém noi bat:

v' Hai khang nguyén Hepl va AhpC cua Burkholderia pseudomallei dugc biéu hién thanh
cong trong E. coli dudi dang protein tai td hop, mic do biéu hién va tinh dic hiéu cua
protein dugc xac nhan bang phan tich SDS-PAGE két hop Western blotting.

v' Pénh gia budc dau vé tinh tan cho thdy AhpC chii yéu hién dién & phan doan hoa tan,
trong khi Hep1 thu hdi duoc chiém wu thé tuyét d6i ¢ phan doan khong tan.

Tém tdit: Bénh melioidosis 12 bénh nhidm tring nguy hiém do vi khuan Burkholderia pseudomallei
giy ra. Céc biéu hién 1am sang cua bénh khong dic hiéu, khién viéc chan doan soém medioidosis gip
nhiéu kho khin va d& din dén diéu tri cham tré, lam ting nguy co tir vong. Cac xét nghiém huyét thanh
hoc sir dung khéng nguyén tai to hop dugc xem 1a hudng tiép can tiém ning nho kha ning phat hién
nhanh khang thé dic hiéu khang B. pseudomallei. Nhiéu protein cta vi khuén nay di duoc khao sat nham
phat trién khang nguyén phuc vu chan doan melioidosis. Trong sé d6, Hepl va AhpC duoc dic biét quan
tam nhd kha nang phan ng dic hiéu véi khang thé trong huyét thanh bénh nhan. Nghién ctru nay nhim
tao dong va biéu hién cac gen Hepl, AhpC, c6 kich thude 1an luot 510 bp va 549 bp, trong hé biéu hién
Escherichia coli st dung vector pET32a(+). Vector mang ciu tric dung hop TrxA-His tag, nham cai
thién d hoa tan cua protein va tao thuén lgi cho qua trinh tinh sach. Két qua phan tich béng SDS-PAGE
va Western blot xac nhan sy biéu hién cua hai protein dich vé6i kich thudc tuong ting khoang 36 kDa va
38 kDa. Khao sat tinh hoa tan ghi nhan sy khac biét ro rét gitra hai protein: AhpC hién dién chu yéu o
dang hoa tan, trong khi Hepl tap trung phan 16n & phan doan khong tan. Cac két qua nay khang dinh tinh
kha thi ctia hé thong biéu hién, dong thoi nhan manh sy can thiét phai tdi wu didu kién nudi cay dé ning
cao kha ning thu nhédn protein Hepl dang hoa tan, tao nén tang cho cic budc tinh sach va phat trién
khang nguyén tai t6 hop phuc vu cho chan doan trong cac nghién ciru tiép theo.

Tir khéa: AhpC; Burkholderia pseudomallei; Hepl; melioidosis; tdi t6 hop.
1. PAT VAN PE

Melioidosis con goi 1a bénh Whitmore 13 bénh nhiém tring nguy hiém do B. pseudomallei
gay ra, ty 1¢ tir vong ctia bénh co thé 1én t&1 hon 40% néu viéc diéu trj dién ra mudn [1]. Bic Uc
va khu vuc Pong Nam A 13 noi ghi nhan phan 16n cac trudng hop melioidosis trén toan cau [2].
Tai Viét Nam, céc truong hop melioidosis thuong gia ting manh sau cac dgt mua 16n va i lut.
Pién hinh, trong dot mua Ii cubi nam 2020 tai khu vuc mién Trung, s ca mic da tang tor mot
vai truong hop 1én dén hang chuc truong hop mdi thang [3]. Trong nhirng nim gan day, do chua
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c6 hé théng giam sat thong nhit trén pham vi toan quéc, s6 liéu vé& bénh chwa duoc ghi nhan day
du. Tuy nhién, cac nghién ciru hdi ciru tai mot s6 co sd y té cho thiy bénh nhan melioidosis van
duogc phat hién tai nhiéu tinh, thanh phd, vdi sb ca ghi nhan ¢6 xu hudng ting theo thoi gian
[4,5]. Melioidosis 1a bénh khé chan doan do cac biéu hién cta bénh khong dic hiéu, thudng
tuong dong voi lao, sot rét hodc cac dang nhiém khuan huyét khac [1]. Nudi ciy vi sinh dugc
xem 1a tiéu chudn vang cho phat hién melioidosis nhung quy trinh xét nghiém mét nhiéu thoi
gian va két qua khong chinh xéac véi nhirng truong hop da sir dung khang sinh, trong khi cac k¥
thuat PCR lai doi hoi trang thiét bi chuyén siu, hién dai. Do d0, cac xét nghiém huyét thanh hoc
phat hién khang thé ddc hiéu dugc xem 1a hudng tiép can phut hop cho sang loc va hd trg chan
doan [6]. Vi thoi gian cho két qua ngin (tir vai chyc phat dén vai gid), chi phi hop 1y va quy
trinh k§y thuat twong dbi don gian, phuwong phap nay c6 thé duogc trién khai hiéu qua trong céac
khao sat dién rong voi quy mé 16n [7, 8]. Viéc lua chon khang nguyén phi hop 13 yéu t6 then chdt,
quyét dinh kha ning phat hién chinh xac ctia phuong phép nay. Nhiéu khang nguyén dugc sir dung
trong chan doan B. pseudomallei nhu capsular polysaccharide (CPS), Hemolysin-coregulated
protein 1 (Hepl), Alkyl hydroperoxide reductase C (AhpC), chaperonin GroEL1, O-polysaccharide
(OPS) [9, 10]. Trong do, Hepl va AhpC 14 hai khang nguyén c6 lién quan mat thiét dén co ché gay
bénh ctia B. pseudomallei va c6 kha ning giy dap img mién dich t6t phu hop dé phat trién cong cu
du doan melioidosis. Hepl thudc hé théng bai tiét type VI (T6SS) clia B. pseudomallei, dugc ghi
nhdn c6 lién quan dén qua trinh nhidm tring cta B. pseudomallei va gia ting biéu hién trong didu
kién nay [11]. AhpC 1a enzyme chdng oxy hoa tham gia bao vé vi khuédn trudc stress oxy hoa cia
vat cha [12]. Hepl va AhpC da dwoc nhiéu nghién ciru sir dung 1am khang nguyén trong phat hién
B. pseudomallei. Nghién ctru cia Wagner va cong su tai Thai Lan cho thdy xét nghiém huyét thanh
da khang nguyén gitp ting do nhay trong chan doan. Tai Viét Nam, nhém nghién ctru ctia Tran Thi
Lé Quyén ciing chimg minh hiéu qua cia Hepl, AhpC trong viéc phat hién B. pseudomallei bang
ELISA [8, 10]. Viéc sir dung khang nguyén Hepl, AhpC trong viéc phat hién melioidosis cho thy
d6 nhay va d6 dic hiéu con bién dong 16n giita cac quan thé nghién ctru, didc biét bi anh hudng boi
nén mién dich & ving luu hanh. Ngoai ra, viéc thiéu chudn héa quy trinh va ngudng danh gia khién
két qua chua dong nhat [13]. Trong bdi canh d6, viéc chu dong tao ngudn khang nguyén chat luong
trong nrdc c6 y nghia quan trong, giap giam phu thudc vao nguén nhép khau, dam bao tinh 6n dinh
va phu hop véi ddc diém dich & dia phuong. Dong thoi, day ciing la co s¢ dé chuan hoa quy trinh
xét nghiém va phat trién cac phuong phap chan doan hiéu qua, phu hop véi diéu kién thuc tién

Nghién ctru nay trinh bay két qua tao dong va budc dau danh gia mirc do biéu hién cua
protein Hep1 va AhpC tai to hop trong té bao E. coli BL21, nhim tao ngudn khang nguyén phuc
vu phat trién cac phuong phéap chin doan B. pseudomallei.

2. VAT LIEU VA PHUONG PHAP

2.1Vatliéu

2.1.1. Trinh tw méi sir dung

Cac cap moi trong nghién ctru duoc liét ké tai Bang 1. Trinh ty dugc gach chan la vi
tri nhéan dién cua cac enzyme Ncol va Xhol. Trinh tu gen Hepl (NZ_AP028078.1) va AhpC
(CP002833.1) cua vi khuan B. pseudomallei trén ngan hang Genbank dwoc tham khéao cho
qua trinh thiét ké moi.
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Bang 1. M6i nhan ban gen Hepl, AhpC

Gen | Kich
STT | Tén mbi Trinh ty moi 5°-3° dich |thudc
(bp)
1 F&chgl 5" - GCCATGGATATGCTGGCCGGAATATATCTC-3°
Hepl | 510
2 R&E‘E’l 5 -GCTCGAGTCAGCCATTCGTCCAGTTTG-3’
3 | F V(V]Qi)hgc 5 GOCATGGATATGAAGACCGTGGGCGATAAACS’
AlpC | 549
4 R(V);hp;hf)c 5 -GCTCGAGTTACAGCGTCGCGCCGCCGAT-3’

2.1.2. Cdc chiing vi khudn va vector biéu hién

Céc ching vi khudn va vector st dung dugc cung cap béi Phong Doc hoc va Cac bénh
nhiét d6i, Trung tam Nhiét ddi Viét - Nga. Cuy thé:

- Chung vi khuédn chu: Escherichia coli DH5a (Thermo Scientifi - M¥), ching Escherichia
coli BL21 (DE3) (Thermo Scientifi - My).

- DNA khuon: DNA tong s tir ching vi khuan B. pseudomallei, duge 1ay tir nguén mau
ctia dé tai hop tac Viét - Nga giai doan 2016—2020.

- Vector biéu hién: pET-32a(+) (Novagen - M¥).
2.1.3. Héa chdt va trang thiét bi

Hoa chat va méi truong: Chat cam ung Isopropyl p-D-1-thiogalactopyranoside (IPTG)
(Meridian Bioscience, M¥), méi truong LB (chira 10 g/L peptone (Himedia - An d¢), 5 g/L cao
niam men (Himedia - An d¢), 10 g/L NaCl (Biobasic - Canada), pH 7,0, khang sinh ampicillin
(Biobasic - Canada). Kit tinh sach san phém PCR, Gel (ABT - Vi¢t Nam), enzym cét gi6i han
Necol, Xhol (Thermo - Lithuania), Enzyme T4 DNA ligase (Vazyme - Trung Qudc), Kit tach
chiét va tinh sach plasmid (Genedirex - Pai Loan), Master mix 2X (Vazyme - Trung Qudc).

Céc hoa chat phyc vu dién di DNA, protein bao gdm: Thang chuin DNA (Genedirex - Dai
Loan), Bém TAE (ABT - Viét Nam), Marker DNA (Genedirex - Dai Loan), Tris-base (ABT,
Viét Nam), Acrylamide (Biobasic - Canada), bis-acrylamide (Serva, Durc), thuéc nhuém
Coomassie blue (Biobasic - Canada), methanol (Merck - Puc), acid acetic (Biobasic - Canada),
SDS (Biobasic - Canada), TEMED (Biobasic - Canada), APS (Merck - Puc), glycine (Sigma,
M%), khang thé anti - Histag(R&D Systems - My), khang thé khang IgG chudt lién hgp HRP
(R&D Systems - M¥) va thang chuan protein (Thermo, M), TBST 1X (20 mM Tris-HCI pH
7,5, 150 mM NacCl, 0,1% Tween-20).

Thiét bi: Thi nghiém 1én men dugc tién hanh trén ti lic gia nhiét NB-205VL (N-Biotek,
Han Quéc). Cac mau DNA va protein sau d6 duoc quan sat va phan tich bang hé théng dién di
ngang, dién di ding va thiét bi chup anh Gel Doc EZ Imager (Bio-Rad, M¥).
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2.2. Phuwong phap nghién ciru
2.2.1. Tao vector pET32a(+) mang gen Hepl/AhpC

Céc gen Hepl va AhpC duoc thu nhan va khuéch dai tir DNA tdng sb B. pseudomallei
bang phan tmg PCR. Phan tmg PCR duoc thyc hién trong téng thé tich 25 pL, bao gdm 12,5 uL
dung dich 2X PCR Master Mix, 1 pL (mdi xudi va mdi ngugc ndng do cudi 0,2 uM), 2 nL DNA
khuon va b sung nudc khong chira nuclease cho du thé tich. Chu trinh nhiét duoc thiét 1ap véi
budc bién tinh ban dau ¢ 95°C trong 3 phut, tiép theo 1a 30 chu ky gém: bién tinh & 95°C trong
30 gidy, gdn moi & 56°C trong 30 gidy va kéo dai & 72°C trong 40 gidy. Sau do6, thuc hién budc
kéo dai cudi ¢ 72°C trong 5 phit, va giit & 4 — 12°C cho dén khi thu mAu. Céc cip mdi sir dung
trong nghién ctru duogc trinh bay tai Bang 1.

Vector pET-32a(+) va doan DNA khuéch dai dugc cat bang enzyme gioi han Neol va Xhol.
Phan tmg cat enzyme gidi han duoc thyc hién trong tong thé tich 50 pL, bao gom 5 pL dung dich
dém 10X, khoang 0,5 — 1 pg DNA plasmid, 1 pL mdi enzyme gi6i han (Neol va Xhol) va bo sung
nude khong chira nuclease cho dii thé tich. Hon hop duoc @t & 37°C trong 2 gid nhim dam bao qua
trinh cét dién ra hoan toan.

San pham cit enzyme sau d6 duoc tinh sach va ndi voi nhau bang T4 DNA ligase. Tiép theo
duoc chuyén vao E. coli DH50 bang soc nhiét, sau do tién hanh sang loc ¢ 37°C trén méi trudng
thach LB c6 mit ctia khang sinh ampicillin (100 pg/mL) (LBA) qua dém. Céc khuén lac thu dugc
duoc nudi ting sinh va tach chiét plasmid bang bo kit miniPREP (Genedirex - Dai Loan). Plasmid
sau d6 dugc kiém tra bang PCR véi mdi dic hiéu tuong tmg. Nhimg mau duong tinh duoc giai
trinh ty va ky hiéu lan lugt 1a pET32a-Hepl va pET32a-AhpC.

2.2.2. Biéu hién Hepl/AhpC trong té bao E. coli BL21

Céc plasmid pET32a-Hepl va pET32a-AhpC duge bién nap vao Escherichia coli BL21
bang phuong phap sb¢ nhiét, sau d6 cac dong té bao mang plasmid tai té hop dugc tuyén chon
trén moi truong LBA. Chung E. coli BL21 mang gen ma hoa RNA polymerase T7 trong hé
gen, cho phép cam tng biéu hién protein dich thong qua promoter T7 trén vector pET khi bd
sung IPTG [14]. Cac khuan lac don dai dién duoc lua chon, nudi ting sinh va bao quan &
—80°C trong dung dich glycerol 30% nham duy tri kha ning séng va tinh 6n dinh cua cac
ching mang plasmid trong qua trinh luu giir dai han, dong thoi cung cap ngudn té bao phuc vu
cho céc thi nghiém tiép theo [15].

2.2.3. Khao sat biéu hién ciia Hepl va AhpC trong E. coli BL21

Tién hanh nuéi cac dong té bao biéu hién Hepl, AhpC & 37°C trong 5-10 mL mdi trudng
LBA qua dém, lic 220 vong/phut. Sau dé chuyén dich nudi sang moi truong LBA mdi theo ty 18
1:20 (v/v), tiép tuc nudi lac cho dén khi ODeoo dat 0,6-0,8. B6 sung IPTG 0,5 Mm dé cam tng
tang kha niang biéu hién va tiép tuc nudi lic trong 16 gio & 37°C. Tién hanh ly tim lanh (5000
rpm, 10 phiit) dé thu sinh khdi, sau d6 hoa tan trong dém PBS 1X. Qua trinh ph4 mang té bao
duoc thyc hién bang siéu am trén da 40 lan & tan s6 30 Hz, xung 15 gidy, nghi 10 gidy dé thu
nhan protein. Sau d6, mau duoc ly tim ¢ 12.000 vong/phiit trong 10 phut & 4°C dé tach pha tan
va khong tan; phan dich nbi duoc thu dé danh gia protein pha tan, trong khi phan cin dugc hoa
tan lai trong dém PBS 1X d¢ thu protein pha khong tan. Dich protein dugc phan tich bang dién
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di SDS-PAGE trén gel polyacrylamide 12,6% va nhugm Coomassie Brilliant Blue nham danh
gia mirc d6 biéu hién protein.

K thuat Western blotting duoc ap dung nhiam xac dinh kha ning nhan dién dic hiéu giita
protein va khang thé. Sau dién di, protein dugc chuyén 1én mang PVDF bang thiét bi chuyén
mang cua Bio-Rad (M) ¢ 100 V trong 90 phut. Mang sau d6 duoc rira bang TBST 1X, va tién
hanh blocking bang dung dich sita tich béo 5% pha trong TBST 1X véi thoi gian 1 gio. Tiép
theo 1 mang qua dém & 4°C véi khang thé so cip khang His-tag ngudn gdc tho (pha lodng
1:10.000 trong TBST 1X), sau do rira bang TBST 1X va tiép tuc  trong 1 gid v6i khang thé thir
cap khang IgG tho lién hop HRP (pha loang 1:10.000 trong TBST 1X) & nhiét d6 phong. Tién
hanh phat hién protein bang viéc bd sung co chdt TMB, cho phép ghi nhan sy xuat hién cia cac
bang protein Hepl va AhpC trén mang lai.

3. KET QUA
3.1. Tao céu tric vector pET32a(+)-AhpC/Hepl

Két qua dién di trén gel agarose cho thdy mot bang DNA duy nhét, rd nét va triung voi kich
thudc Iy thuyét ciia gen Hepl, AhpC. Khong c6 bang tin hiéu DNA nao ¢ mau dbi chimg am (khong
chita DNA khuén) dugc phat hién. Nhiing két qua nay khang dinh gen Hepl va AhpC da duoc nhan
ban thanh cong tir DNA ctia vi khuan B. pseudomallei (Hinh 1).

M- 12

—>AC
—» Hepl

500 bp

Hinh 1. Két qua PCR gen Hepl, AhpC tir DNA vi khuan B. pseudomallei

M: Marker DNA 1kb; (-) d6i chimg 4m khong chira DNA vi khuan B. pseudomallei; 1: gen
Hepl; 2: gen AhpC

Cac gen dich sau khuéch dai dugc gin véi vector pET32a(+) tai hai vi tri ctia enzyme Neol va
Xhol, hinh thanh plasmid tai t6 hop pET32a-Hcpl va pET32a-AhpC. Hai cau triic plasmid nay duoc
bién nap véo E. coli DH50 nham phuc vu qua trinh nhan ban va luu giir vector chira gen dich.

Sau qua trinh bién nap, cac khuén lac riéng 1€ dugc lya chon va sir dung dé nudi céy, tr do
thu nhan plasmid phuc vu cac phan tich tiép theo. Gen Hepl va AhpC trong plasmid duoc xéac
dinh thong qua PCR véi cac cap mdi dic hiéu cho Hepl va AhpC. Hinh anh dién di trén gel
agarose ghi nhan hai bing DNA c6 kich thuéc hon 500 bp, tring véi cac mau chimg duong
(DNA tong s6 cua B. pseudomallei). Trong khi d6, plasmid pET32a(+) khong mang gen chén st
dung 1am dbi ching am khong xuét hién san phadm khuéch dai (Hinh 2). Nhiing két qua nay xac
nhan viéc gan thanh cong cac gen Hepl va AhpC vao vector pET32a(+).
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M)+ 12

M- 1 2 3

i_(I)O IIZ)p AhpC
cp 549 b
500 bp 510 bp P

Hinh 2. Két qua dién kiém tra plasmid mang gen Hep! (A) va AhpC (B)
M: Marker 1kb; (-): chiing am; (+): chimg duong; 1-3: plasmid tach tir cac khuén lac chon loc

Céc plasmid cho tin hiéu PCR dwong tinh dwoc xac nhan bang giai trinh ty Sanger. Két
qua dbi chiéu cho thay trinh tu gen Hepl thu nhan tir plasmid tai t6 hop tring khop hoan toan
Vv6i trinh ty twong Ung cta B. pseudomallei trén GenBank (NZ_AP028078.1) (Hinh 3A). Dbi
v6i gen AhpC, phan tich trinh ty ghi nhan sy thay thé nucleotide A bang G tai vi tri 84 so véi
trinh tir tham chiéu CP002833.1. Mic du vdy, su thay thé nucleotide nay khong anh huong dén
trinh ty axit amin dich ma cta protein AhpC (Hinh 3B).

HE_CPEONTED .1 Burkia R T T T T B T T A T T T A TE T R R T T
et 32a - Bepl DCCATOGAT

1 ' 1 1 '
HE_CPOORTER.L Burkho CTTCAMGAMCGACTACGACATEOCTEOCARGCT
Pt ida-Bopl

ME_CPOORTED 1 Murkle  SATTOE
petiza-Bopl

HE_CPEOETED.L Burkha ¥
T 1R a- Rl

ME_CTSOETED 1 Burkhe CAAGTTCACGTS
patiza-Bopl

| ' ' ' ' ]
CFOESEAS. 1: cLAR0475- A T A S T TP G TGO GG AL TG A,
PETIZA- Al

I ' '
CPOIZEN3. 1: CLALDATS-  GEOGMGTCAMGELIGAG
PETISE- Anpit

CIOSZE33, 1:cl4l0478:  CTOGGTGAMAACTGARGTOE GG
PETIGA- Anpey

CPOSZEI3, 11 c141047S  COCTOTAR
PETIZa- AbpCL

Hinh 3. Két qua kiém tra tinh tu gen Hep! (A); AhpC (B) trong vector tii to hop bang giai trinh tir Sanger
3.2. Tao chiing biéu hién mang plasmid pET32a-Hcp1/AhpC trong E. coli BL21
Chung E. coli BL21 dugc sir dung 1am hé thdng biéu hién sau khi tiép nhan cac plasmid tai
t6 hop pET32a-Hepl va pET32a-AhpC. Sau bién nap, xuit hién cac khuan lac tach biét duoc quan
st trén moi trudng chon loc LBA, cho thay té bao E. coli BL21 di tiép nhan plasmid tai to hop
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thanh cong (Hinh 4). Mot s6 khuan lac don dugc lua chon dé tang sinh va luu trlt & —80°C trong
moi truong LBA 16ng bd sung 30% glycerol.

Hinh 4. Tao dong E. coli BL21 chira plasmid tai to hop. (A): Két qua bién nap vector pET 32a-
Hepl; (B): Két qua bién nap vector pET 32a-AhpC

3.3. Panh gia mirc d biéu hién ciia AhpC va Hepl trong E. coli BL21 mang vector
pET32a-Hcp1 va pET32a-AhpC

Phén tich SDS-PAGE cho thay su xuét hién ctia céc bang protein c6 cudong do cao tai ving
khéi lwong phan tir 16n hon 35 kDa & cac mau biéu hién protein tai t6 hop, trong khi cic bing
tuong tmg khong duoc phat hién & mau dbi chimg mang vector pET32a(+) khong chira gen chén
(Hinh 5A). Két qua nay cho thiy su biéu hién thanh céng ciia cac protein dich trong hé thdng
biéu hi¢n da thiét ké.

DPé x4c nhan thém tinh dic hiéu cua cac protein thu duoc, cac mau duogc phan tich béng
Western blotting sir dung khang thé khang His-tag. Két qua cho thiy céc tin hiéu dic hiéu xuit
hién tai vi tri khoang 36 kDa va 38 kDa, twong ung vai cac protein dung hop Hepl va AhpC.
Nguoc lai, mau ddi chimg pET32a(+) chi ghi nhan tin hiéu tai khoang 18 kDa va khong xuét
hién cac bang tin hiéu tai vi tri ciia protein dich (Hinh 5B). Nhitng két qua nay khang dinh su
biéu hién dic hiéu cua cac protein tai td hop mang thé His.
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A M1 2 3

35kDa

20kDa

Hinh 5. Két qua (A): SDS PAGE; B: western blot
(M: Marker protein; 1: pET 32a(+); 2: pET 32a-Hcpl; 3: pET 32a-AhpC)

Tiép theo, dé danh gia trang thai hoa tan ciia cac protein biéu hién, dich té bao sau ly giai
duoc phan tach thanh hai phan doan hoa tan va khong tan va phan tich bang SDS-PAGE (Hinh
6). Két qua cho thay protein AhpC chui yéu hién dién trong phan doan hoa tan, trong khi protein
Hepl duge phat hién chi yéu & phan doan két tua. Didu nay cho thiy AhpC c6 xu huéng ton tai
& trang thai hoa tan tot hon so v&i Hepl trong cting diéu kién biéu hién da khao sat.

Hepl AhpC
| |
s T k¥ '1s T xT'

AhpC

Hinh 6. Két qua khao sat sy phan bd Ahpc va Hepl trong cac phan doan protein
(M: Marker protein; TS: Dich chiét t& bao toan phan; T: phan doan hoa tan;
KT: phan doan khéng tan)

4. THAO LUAN

Phén tich trinh ty cta plasmid pET32a-Hepl va pET32a-AhpC cho thay trinh ty ving
gen chén va ving ndi véi vector khong xuét hién codon két thic sém va khong ¢6 hién tugng
léch khung doc, trinh tu gen Hcpl thu nhan hoan toan trung khép véi trinh ty tham chiéu cua
B. pseudomallei trén co s& dit liéu GenBank, xac nhan doan gen muc tiéu dd dugc chén chinh
xac vao vector biéu hién, khong phat sinh sai 1éch nucleotide trong qué trinh tao dong va nhan
ban plasmid. Déi v6i gen AhpC, phan tich trinh ty ghi nhan sy thay thé mot nucleotide so véi
trinh ty tham chiéu ban dau. Tuy nhién thay déi ndy khong anh hudng dén b ba mé hoa nén
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khong 1am thay ddi axit amin ciing nhu trinh ty protein dwgc mi hoéa. Ngoai ra két qua doi
chiéu véi cac trinh tu khac trén NCBI cho thdy AhpC c6 d6 tuong dong 100%, ching to su
thay thé nucleotide quan sat dugc chi 1a dot bién dong nghia, hién twgng nay duoc ghi nhan
phd bién trong hé gen cuia B. pseudomallei [16]. Két qua nay xac nhan gen Hepl va AhpC da
duogc chén chinh xac vao plasmid pET32a.

Céc protein tai to hop Hepl va AhpC cua B. pseudomallei da duge sir dung rong rai lam
khang nguyén trong cac sinh pham chan doan melioidosis, dic biét trong cac xét nghiém mién
dich nhu ELISA va test nhanh. Nhiéu nghién ctru ghi nhn hai protein nay c6 kha ning nhan
dién mién dich tét, cho phép phan biét hiéu qua giita mau huyét thanh bénh nhan va dbi chimg
[8,10]. Do do, viéc tao dong va biéu hién thanh cong céac protein ndy c6 y nghia quan trong
trong viéc cung cép ngudn nguyén liéu phuc vu chin doan. Trong nghién ciru ndy, cac protein
Hepl va AhpC duoc biéu hién trong hé E. coli sir dung vector pET32a(+). Dudi sy kiém soat
ctia promoter T7, cic protein duoc biéu hién dudi dang dung hop véi thioredoxin (TrxA) va
His-tag & dau N-terminal, gop phén hd trg phat hién, tinh sach va cai thién do hoa tan. Cac
protein dung hop co khéi lugng du doan khoang 36 kDa (Hcpl) va 38 kDa (AhpC). Két qua
SDS-PAGE va Western blot cho thay cac bang protein twong tmg véi kich thudc dy doan, xac
nhén sy biéu hién thanh cong trong E. coli BL21 (Hinh 5).

Phén tich tinh tan cho thay hai protein biéu hién tir cing hé pET32a(+) c¢6 su phan bd khac
nhau sau ly giai té bao (Hinh 6). AhpC chu yéu hién dién & pha hoa tan, trong khi Hepl tap
trung & pha khéng hoa tan. Mic du TrxA dugc biét dén véi vai tro cai thién do hoa tan cia
protein ngoai lai trong E. coli [17,18], va hiéu qua nay da dugc ghi nhan trong nghién ctru cta
Trinh Vian Toan [18], két qua thu duoc d6i v6i Hepl trong nghién ctu nay cho thay protein van
chi yéu ton tai ¢ dang khong tan. Xu huéng nay phii hop vdi bao céo ctia Tran Thi Lé Quyén
(2020), khi Hepl dugc thu nhan cha yéu dudi dang thé vui [19].

Su khéc biét vé phan bd gitta AhpC va Hepl goi v ring, trong cing kién biéu hién, kha
ning hoa tan ciia protein cd thé chiu anh hudng khéng chi boi hé vector ma con boi dic tinh cau
trac ndi tai cua tirng protein. Do do, cén tiép tuc toi wu cac diéu kién biéu hién nham cai thién ty
1€ thu nhan Hepl ¢ dang hoa tan.

5. KET LUAN

Hai khang nguyén Hepl va AhpC cua B. pseudomallei da duge biéu hién trong E. coli
BL21 thong qua vector pET32a(+). Protein tai to hop dugc xac nhan bang phan tich SDS-PAGE
va Westem blot. Phan tich protein sau ly giai cho thdy AhpC uu thé & dang hoa tan, trong khi
Hepl chu yéu ton tai & phén khong hoa tan, cho théy su khac biét vé dic tinh noi tai gitta hai
protein. Két qua nay cho thay viéc can thiét phai t6i vu diéu kién biéu hién dé nang cao hiéu suat
thu nhan Hep1 hoa tan. Nhitng dir liéu thu dugc cung cip co so cho cac bude tinh sach khang
nguyén tai to hop, hudng tdi tmg dung trong chan doan bénh melioidosis.

Han ché ciia nghién ciru: Mic di cac protein tai t6 hop Hepl va AhpC da dugc biéu hién
thanh cong, nghién ciu nay chua danh gid hoat tinh khang nguyén ctia cac protein thu nhén.
Ngoadi ra, viéc biéu hién dudi dang dung hop véi thé TrxA—His c6 thé anh huong dén céu trac va
che khuat mot sb epitope, tr d6 lam thay di kha ning nhan dién mién dich so vdi protein tu
nhién. Do d6, can co cac nghién ctru tiép theo nham danh gia tinh khang nguyén va xéc nhén tiém
ning tmg dung clia cic protein nay trong chan doan

Léi cam on: Nghién civru ndy la mét phan két qua tiv nhiém vu cap Vién Y sinh Nhiét ddi, Trung

tam Nhiét déi Viét - Nga “Nghién civu tao protein Hepl, AhpC ddc hiéu ciia vi khudn Burkholderia
pseudomallei bang cong nghé DNA tdi t6 hop”. M sé YS.D2.07/24.
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Tuyén bé vé viéc siv dung tri tu¢ nhin tao (AI): Cdc tdc gid khang dinh khéng sir dung bat ky

cong cu tri tué nhan tao nao dé tao ra hodc chinh sia néi dung khoa hoc cua bdn thdo nay. Moi phdn
tich, dién giai va ket ludn hoan toan do cac tac gia thuc hién.

Tuyén bo vé dong gop ciia tic gia: Hoang Pang Hiéu: Phwong phdp ludn, viét ban thao; Bii

Thi Thanh Nga, Trinh Vin Toan, Nguyén Vin Poai, Nguyén Minh Anh, Nguyén Kim Ngdn: Thuc hién
thi nghiém, phan tich va xit Iy s6 liéu; Chir Lwong Ludn: Phirong phdp ludn; Vé Viét Cuong, Lé Thi
Lan Anh: Ra soat va bién tap.

Tuyén bo vé xung dpt loi ich: Céc tic gid khdng dinh khéng cé bat ky loi ich xung dét nao anh

huong deén cong trinh nghién ciru dwoc bao cdo trong bai bao nay.
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ABSTRACT

Cloning and preliminary evaluation of recombinant Hcpl and AhpC expression from

Burkholderia pseudomallei in Escherichia coli

Melioidosis is a severe infectious disease caused by Burkholderia pseudomallei. Nonspecific

clinical manifestations make early diagnosis of melioidosis challenging and may lead to delayed

treatment, thereby increasing the risk of mortality. Serological assays using recombinant antigens

are considered a promising approach due to their ability to rapidly detect antibodies specific to B.

pseudomallei. Several proteins of this bacterium have been investigated for the development of
diagnostic antigens for melioidosis. Among them, Hcepl and AhpC have attracted particular attention

due to their strong and specific reactivity with antibodies in the serum of patients with melioidosis.
This study aimed to clone and express the Hepl and AhpC genes, with sizes of 510 bp and 549 bp,

Tap chi Khoa hoc va Céng nghé nhiét ddi, Tap 15, S6 2, 6 - 2026 78



Nghién ctru khoa hoc céng nghé

respectively, in an Escherichia coli expression system using the pET32a(+) vector. The vector
contains a TrxA—His tag fusion construct to improve protein solubility and facilitate purification.
SDS-PAGE and Western blot analyses confirmed the expression of the target proteins, with
estimated molecular weights of approximately 36 kDa and 38 kDa, respectively. Solubility
assessment revealed a marked difference between the two recombinant proteins: AhpC was
predominantly present in the soluble fraction, whereas Hcpl was largely confined to the insoluble
fraction. These findings confirm the feasibility of the expression system and highlight the need to
optimize culture conditions to improve the recovery of soluble Hcpl, providing a basis for
subsequent purification and the development of recombinant antigens for diagnostic applications.

Keywords: AhpC; Burkholderia pseudomallei; Hepl; melioidosis,; recombinant.
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