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TOM TAT

Co ché dé khang khéang sinh carbapenem
thuge nhém p-lactam phé bién nhdt & Klebsiella
pneumoniae 1 tiér ra enzyme KPC (Klebsiella
pneumoniae Carbapenemase). Cac ching tiét
enzyme ndy thuwong biéu hién ¢ nhiéu mirc d¢
khac nhau va can phdi cé s phéi hop véi cdc
yéu t6 khdc nhir mdt porin hay cng biéu hién véi
cac enzyme dé khing khing sinh phé réng
(ESBL) thi méi c6 kha nang biéu hién mirc d6 dé
khdng cao. Pé fim hiéu rd hon sw biéu hién cia
enzyme nay trong co ché dé khing carbapenem
va dé phuc vu nghién citu tmg dung trong viéc
phéat hién nhanh vi sinh vdt dé khang ESBL, gene
ma hoéa enzyme KPC-2 twr hai chung K
pneumoniae phan ldp fir mau bénh pham dwoc
tao dong vao plasmid pET28a. C4c plasmid tai t6
hop mang gene kpc-2 dicge bién nap vao té bao

E. coli BL21 va hoat tinh ciia enzyme duwoc kiém
tra théng qua theo ddi kha ndang sinh trudng
trong méi trwong nudi cdy cé bé sung khdng sinh
ertapenem 4 pg/mL. Khd néng cam iing biéu hién
enzyme KPC-2 dang ndi bao ciing duwoc kiém tra
bang ky thudt dién di SDS-PAGE. Protein téi to
hop dwoc gdp cudn va tan mét mira so véi tong sé
protein tai té hop tao ra & nhiét dé 23 °C. Protein
tai to hop dwoc thu nhdn thanh cong tir phdn
doan tan bang sdc ky di luc véi ¢t Histrap-HP.
Phan doan protein sau khi tinh sach dwoc xac
dinh khoi lwong phdn tr bang phan tich LC-MS
cho thdy KPC-2 thu nhdn duwoc c¢6 trong lwong
phan ti 28,8 kDa, ding véi dw dodn va c6 do tinh
sach cao. Nghién cizu ndy 14 tien dé cho cdc
nghién ciru co ban va img dung tiép theo cia
KPC-2.

Tir khéa: KPC-2, carbapenem, tao dong, tai té hop, pET28a, pHT2008

MG PAU

Carbapenem 1a khéng sinh c6 phd khéang
khuan rong nhét va c6 hoat tinh 6n dinh déi véi
céc vi khuan tiét enzyme AmpC p-lactamase va
cac enzyme dé khang khang sinh phé rong ESBL.
Do vay, khang sinh nay dugc xem la nguon du
phong trong diéu tri cac bénh nhidm khuan gay

nén boi cac vi khuan gram am dé khang da khang
sinh [7]. Ngay khi duoc su dung rong rdi trong
diéu tri, nhiéu truong hop dé khang khéang
sinh nay dd dwoc cong bb cha yéu qua trung
gian plasmid mang gene ma hoa cho enzyme
thuay phan carbapenem la carbapenemase.
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Carbapenemase chu yéu dugc phat hién trong
nhitng nam gan day & K. pneumoniae goi 1a K.
pneumoniae Carbapenemase (KPC) [3].

KPC duogc phét hién lan dau tién tai Hoa Ky
vao nam 2001 trén K. pneumoniae phén lap tu
mau bénh pham [4] va d4 lan truyén dén rat nhiéu
qudc gia khac trén toan thé giéi. Mic du duoc
phét hién chu yéu & K. pneumoniage, enzyme nay
cling da duogc phat hién & Salmonella enterica, K.
oxytoca, Enterobacter cloacae, E. coli va
Pseudomonas aeruginosa, chimg té6 gene dé
khang khang sinh n6i chung va gene kpc noi
riéng c6 kha niang lan truyén va phat tan rat
nhanh gitia cac chung cung hay khéc loai. Ngoai
ra su biéu hién tinh khang cua KPC déi voi
khang sinh carbapenem con phu thudc vao su tac
déng cong gop cua cac enzyme cO hoat tinh
khang céc loai khang sinh khac nhau. Do vay, c6
truong hop gié tri ndng do tc ché tdi thiéu (MIC)
cua nhiéu chang K. pneumoniae mang gene ma
héa cho enzyme KPC thap hon gia tri bién luan
dugc khuyén céo bai CLSI dan dén viéc tra két
qua sai [6].

Tai Viét Nam, gene ma héa cho
carbapenemase dwoc phéat hién lan dau tién vao
nidm 2010 va da c6 sy gia ting dang ké, chu yéu
van 1a KPC-2 va NDM-1 [5, 8]. Bén nay, chua c6
nghién ciru ndo trén dién rong va chi tiét vé sy dé
khéng carbapenem do tiét enzyme KPC, ciing
nhu chua c6 théng tin vé hoat tinh va mtc do
biéu hién cua enzyme nay trong hién tuong dé
khéng carbapenem. Hién nay, c6 nhiéu phuong
phap xac dinh hoat tinh carbapenemase KPC
trong chan doan nhu phuwong phap Hodge cai
bién phat hién enzyme carbapenemase & cac
chang san xuét enzyme nay, nhung phuong phap
nay can thoi gian du dé cac chung moc va biéu
hién, can sir dung chang chuan theo khuyén céo,
ddng thoi do nhay va do6 dic hiéu ciing phu thudc
vao k¥ nang k¥ thuat vién xét nghiém. Phuong
phép phat hién véi chat ic ché la boronic acid
dugc cho la chuyén biét cho enzyme KPC & K.

pneumoniae thuc hién trén imipenem va
meropenem nhung khong ddc hiéu cho
ertapenem, dic biét 13 khi c6 thém co ché tiét
enzyme AmpC B-lactamase. Phuong phap do
quang phd ciing 12 mot phwong phéap hay dugc sir
dung dé phat hién hoat tinh carbapenemase
nhung can ki thuat vién cé ky ning, thoi gian 1au
va khong phén biét dugc 1a KPC hay loai khéc.
Tuwong tu, cac phuong phap sinh hoc phén tu
dugc cho 1a phwong phap t6i wu dé phat hién céc
gene ma héa cho cac carbapenemase nhung can
c6 thiét bi hién dai va nhan vién phai duoc dao
tao. Vi vdy, can mot phuong phap dé xac dinh va
phat hién nhanh va don gian carbapenemase
KPC. Viéc phat hién nhanh céc vi khuin mang
gene kpc dé khang carbapenem 1a mét van dé can
thiét trong viéc dua dung phat d6 diéu tri, giam
chi phi cho bénh nhén, giam ty I¢ t& vong. Bén
canh d6, viéc xac dinh nhanh ciling giap nhanh
chong cach ly bénh nhan nhiém cac tac nhan nay
nham tranh viéc lay lan ra méi treong bénh vién
va cong dong. Nghién ciu nay nham tim hiéu
kha ning biéu hién gene ma hdéa cho enzyme
KPC hién dién & K. pneumoniae trén cac mau
bénh pham phan lap dwoc tai cac bénh vién &
Viét Nam. Két qua nghién ciu 12 tién dé cho céac
budc nghién cau tiép theo trong viéc phat trién
phuong phap phat hién nhanh cac chung vi khuan
sinh enzyme dé khang khéang sinh carbapenem
bang ELISA va western blot nham rdt ngan thoi
gian xét nghiém dé c6 thé dua ra phat do diéu tri
chinh xac nhit déi véi cac chung mang gene kpc
dé khang carbapenem.
VAT LIEU VA PHUONG PHAP
Vit liéu

Hai chung K. pneumoniae KLP02 va KLP03
dé khang carbapenem mang gene ma héa cho
carbapenemase KPC-2 phan lap tr mau bénh
pham duoc sir dung trong nghién cau nay. Céc
chung chuan chimg &m K. pneumoniae ATCC
BAA 1706, ching duong K. pneumoniae ATCC
BAA 1705 duoc st dung dé lam di ching va

Trang 28



TAP CHI PHAT TRIEN KH&CN, TAP 19, SO T2- 2016

kiém tra chat lugng két qua thi nghiém. Chiing vi
khuan kha nap E. coli OmniMax (Invitrogen)
dugc sir dung dé tao dong va chung vi khuan E.
coli BL21 (Invitrogen) duoc sir dung dé biéu hién
gene kpc-02.

Céc dia khang sinh c6 nong do: imipenem 10
pg/mL, meropenem 10 pg/mL, ertapenem 10

pg/mL, colistin 10 pg/mL, doxicycline 30
pg/mL, rifampin 5 pg/mL, ciprofloxacin 5
pg/mL, ampicillin - 10 pg/mL, amoxicillin/

clavulanic acid 20/10 pg/mL, ceftriaxon 30
pg/mL, cefotaxime 30 pg/mL, ceftazidime 30
pg/mL, amikacin 30 pg/mL va cefoxitin 30
pg/mL duoc sir dung trong thir nghiém d6 nhay
khang sinh cua cac chung.

Céc enzyme Pfu DNA polymerase, T4 DNA
ligase (Fermentas), Tag DNA polymerase (HT

Biotech) va cac enzyme cit han ché Ncol, EcoRl,
Smal (Fermentas) dwoc sir dung trong khuéch dai
va tao dong cdc gene muc tiéu vao plasmid
pET28a (+).

Cac bo kit thong dung trong nghién ciru sinh
hoc phéan tr dugc cung cap boi nha cung cip
Qiagen, HT Biotech va NK Biotek.

Plasmid pET28a (+) (Novagen) duocC Su
dung dé tao dong cac gene ma héa cho enzyme
KPC-2.

Trinh tw DNA bo gene cia K. pneumoniae
subsp. pneumoniae strain 354 plasmid KPC-2
gene, complete cds; GenBank: KJ151293.1 duoc
dung dé thiét k& moi dung trong nghién ciu.
Danh sach cac mdi str dung dugc trinh bay trong
Béang 1.

Bang 1. Danh séch cac mdi duoc thiét ké sir dung trong nghién ciru

STT |Tén mai

Trinh tw méi tir 5° dén 3’

M6 ta

1 |ON1709 AGGAGATATACCATGGAACCATTCGCTAAACTCGAACAG

Nhan ban gene kpc-2
\va PCR khuan lac

2 ONI7A4\ e oceaaTC

GACGGAGCTCGAATTCTTAGTGATGATGATGATGATGCTGCCCGTTGA

Nhan ban gene kpc-2

3 |ON1461 GGTGATGTCGGCGATATAGGC

Giai trinh ty

4 |ON1462 |CCGTTTAGAGGCCCCAAGG

PCR khuén lac va giai
trinh tu

So db vi tri bat cap mdi trén plasmid trong phan tng PCR khuan lac dugc md ta trén Hinh 1.

ON170
e
] T 7-promoter KPC-2 His-MCS
e “+—— “+——
ON146 ON171 ON146

Hinh 1. So b vi tri bit cip mdi trén plasmid

Phuwong phap nghién ciru
Do nhay khang sinh va MIC cua cac chuing
nghién cuu

Phuong phép Kirby Bauer duoc sir dung dé
xac dinh d6 nhay khang sinh cua cac ching dugc
cay trén méi truong Mueller Hinton Agar, o &

37 °C trong 18 gio va duong kinh vong vo khuan
dugc danh gia theo tiéu chuan cuaa Clinical and
Laboratory Standards Institute [2]. Nong do w@c
ché téi thiéu (MIC) cua cac khang sinh
carbapenem dugc thuc hién bang dia N“MIC-
MDA [1].
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Téach chiét plasmid va nhan ban gene ma héa cho
carbapenemase KPC-2

DNA plasmid cua cac chung nghién cau
duoc tach chiét bang kit tach chiét plasmid
QuickLyse Miniprep Kit (QIAGEN), duogc tinh
sach va dung lam khuén cho phan wng PCR thu
nhan gene muc tiéu.

Céac doan gene ma héa cho protein KPC-2
dugc ky hiéu 1a kpc-2 duoc thu nhan bang
phuong phap PCR voi cip mdi ON1709 va
ON1714 (Bang 1) trén khuon 1a DNA plasmid da
duoc tach chiét tir cc chiing trén. Phan tng PCR
dugc thuc hién trong thé tich 100 pL bao gom 10
pL cac dNTP (2 mM); 10 pL dém PCR (10X); 2
UL DNA khuén tir plasmid ¢ nong d6 100 ng/pL;
2,5 UL mdi mdi ON1709 va ON1714 (10 pmol);
2,5 puL enzyme Pfu DNA polymerase
(Fermentas) va 61,5 pL nuéc cat. Chu ky nhiét
cho phan &ng PCR bao gom 94 °C trong 5 phit,
30 chu ky ba giai doan 94 °C trong 30 giay, 55 °C
trong 30 gidy va 72 °C trong 2 phdt; cudi cung la
mot chu ky 72 °C trong 10 phdt. San pham
khuéch dai duoc phan tich trén gel agarose 1,5 %.
Tao plasmid téi té hop cho phép biéu hién trong
té bao chat

San pham khuéch dai gene kpc-2 dugc xir ly
V6i enzyme cit gioi han Ncol va EcoRI dugc ndi
vao plasmid pET28a dd@ m¢& vong vé6i chinh 2
enzyme do6 bang enzyme T4 DNA ligase
(Fermentas) dé tao plasmid dugc ky hiéu la
pHT2008. Vung ciu tric gene trong plasmid
pHT2008 la T7 Promoter-kpc-2-His-tag.

San pham ndi duoc bién nap vao té bao kha
nap E. coli OmniMAX theo phuong phap hoa
bién nap va duoc trai 1én dia thach LB c6 chua
kanamycin 30 pg/mL, 4 37 °C qua dém.

Céc khuan lac moc trén méi truong LB-Agar
c6 chtra kanamycin duoc chon dé thuc hién phan
tng PCR khuan lac nham sang loc vector
pHT2008 véi thanh phan phan tmg twong tu nhu
phan tng khuéch dai gene kpc-2 nhung khuén

DNA chinh 13 DNA cua té bao E. coli moc trén
dia méi trudng sau bién nap. Phan tng PCR duoc
thuc hién boi enzyme Tag DNA polymerase (HT
biotech) voi cac mdi dac hiéu ON1709 va
ON1462 (Bang 1). San pham PCR c6 kich thuéc
du doan 1a 979 bp. Céc khuin lac E. coli
OmniMAX mang plasmid tai to hop dwong tinh
v6i phan tng PCR khuin lac dugc tach chiét
plasmid giai trinh ty viing gene kpc-2 véi cap moi
ON1461 va ON1462 (Bang 1).

Biéu hi¢n protein KPC-2 tai té hop

Bién nap cac plasmid tai to hop vao ching
biéu hién E. coli BL21 bang phwong phap hoa
bién nap. Céc chung mang plasmid tai t5 hop
dugc ciy hoat hoa qua dém trén 5 mL méi truong
LB ¢6 b sung kanamycin va duoc cdy chuyén
sang 6ng nghiém chira 10 mL méi truong LB ¢
b6 sung kanamycin sao cho ODeonm dat 0,1.
Nudi ciy lic ¢ 37 °C dén khi gié tri ODsoonm dat
0.8 va cam tng biéu hién bang IPTG ¢ ndng do
0,5 mM trong 2 gio.

Kiém tra sy biéu hién cua protein tai to hop
thong qua tinh dé khang carbapenem bang cach
cay chuyén 10 pL dich nudi ciy da cam @ng bang
IPTG sang mdi trudng LB ¢6 bé sung kanamycin
va IPTG cuing vai khang sinh ertapenem ¢ nong
d6 4 pg/mL (duoc tinh 14 thoi diém T = 0 gio).
Nudi cay lic va doc két qua sau 2 gio (T = 2 gio)
6 ODGOOnm

Tuong ty, té bao vi khuan ciing dwuoc nudi
cay trén moi truong LB ¢6 bo sung kanamycin va
cam tng biéu hién bang IPTG 0,5 mM ¢ 23 °C
trong 6 gio. Té bao vi khuan dwoc thu nhan sau 6
gio nudi cdy cam ung. Sau d6, tién hanh phan
tich kha nang biéu hién bang phuong phap SDS-
PAGE.

Té bao vi khuan duoc phé v& bing phuong
phép song siéu am dé kiém tra kha nang biéu
hién gene va tinh hoa tan cua protein dung hop
trén gel SDS-PAGE.

Trang 30



TAP CHI PHAT TRIEN KH&CN, TAP 19, SO T2- 2016

Phan doan tan cua protein dugc tinh ché
bang sic ky &i luc théng qua cot Histrap HP 5
mL (GE healthcare). Sinh khéi vi khuan sau khi
1én men duoc huyén phu trong 150 mL dung dich
dém ly giai chaa 30 mM Tris-HCI pH 8,0, 500
mM NaCl, 10 % glycerol, 10 mM imidazole, 1
mg/mL Dnasel va 1 mM PMSF. Ly giai té bao
bang song siéu am, bién dé song (Amplitude) 70
% trong 10 chu ki, mdi chu ki gom 10 giay pha
va 20 gidy nghi. Ly tdm 13000 g trong 20 phit &
4 °C thu nhan phan dich néi. Phan dich ni nay
dugc cho chay qua cot Histrap HP 5 mL (GE
healthcare). Rira cot bang dém ly giai véi thé tich
gap 3 lan thé tich dich protein qua cot va dung ly
protein muc tiéu bam trén cot bang dung dich
chira 30 mM Tris-HCI pH 8,0, 500 mM NacCl, 10
% glycerol va 40-250 mM imidazole. B¢ tinh
sach cua protein sau khi dung ly khoi cot duoc
phan tich trén SDS-PAGE.

Xdc dinh khéi liwong phan tir bang LC-MS

Protein KPC-2 sau khi tinh sach dwoc pha
lodng vé& nong d6 1 mg/mL va giri phén tich LC-
MS tai Phong thi nghiém Phan tich Trung tam,
Truong Pai hoc Khoa hoc Ty nhién, PHQG-
HCM. Két qua duoc xir ly bang phan mém
Bruker Compass Data Analysis 4.0.
KET QUA VA THAO LUAN
Po nhay khang sinh va MIC ciia cac ching
nghién ciru

Ca hai chung ding trong nghién ctru déu c6
MIC véi imipenem, meropenem va ertapenem
trong ty nhau va déu rat cao so voi tiéu chuan
dugc dé nghi bai CLSI, 1én dén 32 pg/mL. Céc
chang déu dé& khang ampicillin, céc
cephalosporin, khang sinh phdi hop véi chat wc
ché p-lactamase, aminglycoside, tetracycline, va
chi con nhay cam vai khang sinh polypeptide la
colistin dugc thé hién trong Bang 2.

Bang 2. B3 nhay khang sinh va MIC cta cac chung trong nghién ciu

MIC (mg/mL)

D) nhay khang sinh (mm)/ két qué theo CLSI

IM | ME | EN | IM | ME | EN | CO | DX

RF|CI| AM | AC | CX | CT | CZ | AK | CN

KLp | 16 16 32 | 16 | 12 12 | 12 | 10

0 0 0 0 0 0 10 13 | 12

2 'R | R|R|R|R|R|sSs|R

R R R R R R R R R

KLp | 16 | 8 | 32|17 | 14 | 12 | 12 | 10

0 0 0 0 0 10 0 0 0

03

R R R R R R S R

R R R R R R R R R

IM: imipenem, ME: meropenem, EN: ertapenem, CO: colistin, DX: doxycycline, RF: Rifamicine, CI: ciprofloxacin,
AM: Ampicillin, AC: Ampicillin/ Clavulanic acid, CX: ceftriaxone, CT: cefotaxim, CZ: ceftazidim, AK: amikacin,
CN: cefoxitin, CLSI: Clinical and Laboratory Standard Institute, R: Khang, S: Nhay.

Téch chiét plasmid va nhan ban gene ma héa
KPC-2

Két qua phan tich doan gene kpc-2 ma hoa
cho enzyme KPC-2 bang phuong phap PCR trén
khuon 12 DNA plasmid tach chiét tir hai chung
trén cho thay mdi thiét ké dé thu nhan doan gene

nay 1a chinh xac véi két qua du doan. San pham
khuéch dai tir doan gene nay co kich thudc 1a 841
bp (Hinh 2) tuong dwong vai két qua PCR nhan
ban gene kpc-2 tir khudn plasmid tach tir chung
chuan 1705 (Hinh 2, 1705).
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gene kpc-2
M KLP02 KLPO3 1705

Hinh 2. Két qua dién di trén gel agarose san phim
nhan ban gene ma hda KPC-2, c6 kich thudc 841 bp.
M: thang DNA; KPL02, KPL03, 1705 (+): san phdm

PCR nhan gene kpc-2 tir DNA plasmid tich 14n luot tir
ching KPL02, KPLO3 va 1705 (+).

Tao plasmid tai t6 hgp pHT2008

Céc san pham PCR nhan gene kpc-2 va
plasmid pET28a (+) duogc xu ly bang enzyme cit
gidi han Ncol/EcoRI dé tao ra cac plasmid tai to
hgp pHT2008 c6 mang gene ma hda KPC-2. Cac
khuan lac moc trén méi truong LB-kanamycine
dugc sang loc bang phan tng PCR khuan lac
nham chon cac dong bién nap ding plasmid muc
tiéu 12 pHT2008 véi doan DNA dugc khuéch dai

¢6 kich thudc du doan khoang 979 bp. Két qua
dién di trén gel agarose 1 % trén Hinh 3 cho thay
san pham khuéch dai doan gene kpc-2 la mot
vach c¢o kich thudce nhu du doan.

pHT2008
03KLP

02KLP

1705 (+)

Hinh 3. Két qua dién di san pham PCR khuén lac cia
chiing mang plasmid tai t6 hgp pHT2008 ¢ chira trinh
tu kpc-2 tir cac ching vi khuan KPL-02, KPL-03 va
1705

Chon khuan lac 1, 5 va 10 dé tach chiét
plasmid va giai trinh tw doan DNA dugc chén véi
cap moi ON1461 va ON1462, két qua so séanh
cho thay c6 su tuong déng 100 % so Véi trinh tu
ly thuyét caa gene kpc-2 (Hinh 4).

PpHT2008 2811 ggcctgccaccat. atg TCTTCCCCAtCggtgatyg at gt tgccggcc
kpe-2 1 - IR
T7 Promotel
pHT2008 4341 gatgcgTooOgcOTadadyatogadatotocyaTocogc0aAsattadTACTActCaAnTaTaA0gIg23tTaCIa0cI0ataacaantCCCoTOTAGaAATAATEETITLTAACETTASYAA0GA0ATATACT
kpe-2 LB e e el kst oo Y o ST g ) o e 8 mFnd s it feymp oo e by e
=]
pHT2008 5071 E.tgﬁccattcgctaaactcqaecag:;e:tttgg:ggc:cca:cqg:gtq:acgcqatggat.ac:ggct:aqg:gcaactg:aaqctaccg:gctgaggﬁgcq:ttcccactqtgcagctcattcaagg
kpe-2 B b e T e S AT AR e e T R e s T S e b e i e R S e e e el ST e
7. kpe-2
codon mé dau - P

pHT2008 5201 gCTLTCTTgCTgCCgCTgLgCtggctCgCagocagragcaggccggcitgCeiggacacaccCatcogTTacygcaaaaatgcgetggitcCgTgglcacCCatcicggaaaaatatctgacaacaggcat
Kkpe-2 272

PHT2008 5331

kpe-2 402

pHT2008 5461

kpe-2 £32

PHT2008 5501

kpe-2 662

pHT2008 5721

kpc-2 782

pHT2008 5851 gtcaacgggcagcatcatcatcatcatcacfaapaattcgagecteccgtecgacaagettgeggecgeactegagecaccaccaccaccaccactgagatecggoctgctaacaaagecccgaraggaagetgag

kpe2 | it G S B o e e e O DS e el N e e i e o e N e i T S WA K T a e e R e P
kpe-2 codon két thic

pHT2008 5881 trggetgerg gectgagcaaraactageataaccectiggggectetaaacgggretigaggggtiitigetgaaaggaggaactatatceggat

kpc-2 1052 .g

Hinh 4. Két qua phan tich trinh ti cua plasmid tai t5 hop pHT2008
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Nhu vay, chung toi da dong héa thanh cong
plasmid pHT2008 mang gene kpc-2 tir cac chung
K. pneumoniae chuan (+) ATCC BAA 1705 va
hai chang phan lap tir mau bénh pham 1a K.
pneumoniae KLP02 va KLP03 duoc ky hiéu lan
lwot la pHT2008-1705, pHT2008-KLP0O2 va
pHT2008-KLP03. Pai dién plasmid pHT2008 c6
so d6 nhu Hinh 5.

'His-MCS  '*

T7 Promoter

BtsI

ECoRV Sapl

BtsI

Hinh 5. So @b céu trac plasmid pHT2008

Biéu hi¢n protein KPC-2

Viéc biéu hién protein c6 hoat tinh cua
enzyme KPC-2 tai t6 hop duoc kiém tra thong
qua kha nang khang ertapenem, bang viéc khao
sat kha nang sinh truéng cua cac chung E. coli
BL21 c¢6 mang plasmid tai t6 hop pHT2008 va
chang mang plasmid géc pET28a (lam ddi chung
am) trén moi truong chaa khang sinh ertapenem.
Két qua khao sét gia tri ODgoonm Sau 2 h nudi cay
nhu Bang 3. Gia tri ODsoonm cho thay chiing E.
coli BL21 cé mang plasmid chira gene méa hoa
cho KPC-2 c6 kha ning ting truéng tot trén moi
truong chia khang sinh ertapenem. Trong khi
mau d6i chung am 1a chung E. coli BL21 c6
mang plasmid pET28 a (+) khéng chura gene mé
hoa KPC-2 thi khong tang truéng duoc ma con
giam gid tri ODsoonm. Nhu vy gene kpc-2 c6 kha
nang biéu hién thanh enzyme trong té bao E. coli
va c6 hoat tinh phan cat khang sinh ertapenem.

Bang 3. Khao sét hoat tinh khang ertapenem cua enzyme KPC-2 thong qua kiém tra mat do té bao

. . ODeoonm / khang sinh ertapenem 4 pg/mL
E. coli BL21 mang plasmid Trude khi b3 sung (T=0 h) Sau khi bé sung (T=2 )
pHT2008-1705 2,31 3,49
pHT2008-02KPL 2,25 3,27
pHT2008-03KPL 2,43 3,65
pET28a 2,46 0,59
£ , . s . , s . pHT2008
Két qua khao sét su tang tredng caa vi sinh Y o
vat trong moi trudng cé khang sinh ertapenem e T L
chung t6 cac chung E. coli ¢6 mang plasmid tai 2o
t6 hop pHT2008 c6 hién twong dé khéng voi - = e e
khéng sinh ertapenem & néng d6 4 pg/mL hay = - 2-4-8 B¢
T . , . . ~ 2 . 8 B B f
noi cacP khé’iC, thi ,nghle-m nay dd khang dinh = - ; BB = 50
gene dé khang khéng sinh carbapenem kpc-2 = 88 8 N
dugc tao dong tir cac vi khuan K. pneumoniae dé P - 2-8 R A
~ —
khang carbapenem phan 1ap trén cac miu bénh " _TEE=
— — - - _——

pham tai Viét Nam chinh 1a tac nhan gép phan
gay nén hién twong dé khang carbapenem & céc
chang nay. Két qua nay duoc xé4c nhan khi phan
tich trén SDS-PAGE (Hinh 6).

Hinh 6. Két qua kiém tra cam tmg biéu hién KPC-2
v6i IPTG. M: thang protein chuin; BC: ching déi
chtng (-) mang plasmid pET28a; (-) IPTG: E. coli

mang plasmid tai t6 hop pHT2008-kpc-2 khong dugc

cam ung v6i IPTG; 02KLP, 03KLP va 1705: E. coli
mang plasmid tai to hop pHT2008-kpc-2 lan luot tir
céc chung 02KLP, 03KLP va 1705 dugc cam tmg

bing 0,5 mM IPTG.
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Phan tich SDS-PAGE trén Hinh 6 cho thay, ¢
c4c giéng pHT2008-02KPL, 03KPL, va 1705 déu
xuit hién mot vach protein dam cé kich thudc
khoang 29 kDa, kich thudc nay hoan toan phu
hop voi kich thudc dy doan cia protein dich 1a
29,5 kDa. Trong khi d6, mau ddi chung 1a ching
E. coli BL21 mang plasmid goc pET28a khong
cho vach protein tuong wng. Tuong ty Vay, doi
v6i mau cd mang plasmid chira gene kpc-2 nhung
khong cam ung bang IPTG thi vach protein muc
tiéu ciing c6 hién dién nhung rit manh. Nhu vay,
mtc d6 biéu hién protein KPC-2 tir 3 chung chira
gene kpc cia 02KPL, 03KPL va 1705 la nhu
nhau. Do vay, trong thi nghiém kiém tra tinh tan
cua protein chi tién hanh trén mau 03KPL va miu

dbi chimg dwong 1705. Két qua kiém tra tinh tan
cua protein tai t6 hop KPC-2 trén Hinh 7A cho
thdy protein muc tiéu hién dién trong ca pha taa
(P) va pha tan (S). Tuy nhién, lugng protein hién
dién trong pha tan ciing con khé cao nén cé thé
sir dung protein trong pha tan dé tiép tuc tinh ché
protein tai té hop trong quy trinh tinh ché protein
theo phuong phap sic ky i luc. Do muc do biéu
hién va tinh tan cua protein KPL la nhu nhau
gitra hai ching mang plasmid pHT2008-03KPL
va pHT2008-1705, thém vao do6 trinh tu gene
kpc-2 gitta ba ching la nhu nhau nén trong
nghién ctu nay chi chon chung mang plasmid
pHT2008-03KPL dé tinh ché protein KPC-2.

A pHT2008-03KLP pHT2008-1705 B IPTG Céc phén doan dung ly qua cft His
MTTPST P S M GO® 1 23 456 7 8 9 10

kDa kDa

200 200

150 150

120 120

100 100

85 - — - 85

70 ™ Ll "~ 70

60 . - -— 60

50— L 50

o —— — — —
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f = W
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Hinh 7. Két qua dién di SDS-PAGE trén gel polyacrylamide 12 %. (A) Kiém tra tinh tan ctia protein KPC-2 dugc
biéu hién trong té bao chit cua té bao E. coli mang plasmid téi t5 hop pHT2008-KLP03 va pHT2008-1705; (B)
Kiém tra d6 tinh sach cta protein sau khi tinh ché protein bang sic ky ai lyc. M: Thang protein chuén, T: protein
téng s, P: protein taa va S: protein hoa tan, E: cac phan doan dung ly qua c6t dé thu nhan protein.

Két qua tinh ché protein KPC-2 trén Hinh 7B
cho thiy cac phan doan dung ly rat tinh sach, chi
con duy nhat mét vach protein muc tiéu vai kich
thudc khoang 29 kDa. Nhu vay, protein KPC-2
da duoc tinh ché véi mirc d6 tinh sach rét cao,
protein nay c6 thé duoc s dung cho cac muc
dich nghién ctu tiép theo nhu viéc sir dung lam
khang nguyén dé gay dap tng mién dich trén
chudt va thé nham san xuat khang thé.

Xac dinh khéi lwong phan tir cia protein KPC-2

Cac phan doan sau cét chia protein KPC-2
muc tiéu dugc dong nhit véi nhau, sau dé pha
lodng v& ndng d6 1 mg/mL va phan tich LC-MS.
Két qua cho thay chi c6 1 cau tir protein duy nhat
v6i khéi lugng phan tir khoang 28.819 Da (twong
tmg véi khéi lwong protein KPC-2 trong tu
nhién) (Hinh 8) va khong thay cac san pham phu.
Diéu nay khang dinh protein KPC-2 da duoc tinh
ché thanh cong vai do tinh sach cao va c6 trong
lwong phén tir chinh xac.
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Hinh 8. Két qua phan tich LC-MS cua phéan doan protein KPC-2 tai t6 hop sau khi tinh sach

KET LUAN

Két qua nghién ciru d4 tao dong thanh cong
té bao E. coli c6 mang plasmid téi t6 hop chira
gene méa hda cho carbapenemase kpc-2, cac gene
kpc-2 tir 2 chang vi khuan 02KPL, 03KPL d4
phan lap & Viét Nam c6 su tuong dong 100 % so
v6i chung chuan 1705 va c¢6 mirc do biéu hién
cua gene 13 nhu nhau. Protein KPC-2 cé trong
lwong phan tir 28,8 kDa va c6 hoat tinh phan cit
ertapenem. Tuy kha ning tan trong té bao chat
cua protein nay chi khoang 50 % nhung do
protein duoc biéu hién vwot muc nén lwong
protein tan ciing du dé tinh ché duoc protein
KPC-2 tinh sach thong qua phwong phap sic ky

ai luc. Protein nay s& dwoc st dung nhu mot
khang nguyén giy dap tng mién dich trén chuot
tao ra khéng thé phuc vu cho céc nghién cau
kiém chung, phat hién vi sinh vat sinh ESBL.

Loi cdm on: B4o céo nay |& mot phan trong
dé i ciia NCS. Tran Nhdt Phurong “Nghién ciru
dac diém sinh hoc phan tir cua Klebsiella
pneumoniae dé khing carbapenem qua co ché
KPC”. Céc thi nghiém duwoc thuc hién tai Trung
tam Khoa hoc va Cong nghé sinh hoc, Truong
Dai hoc Khoa hoc Tu nhi€n, DHQOG-HCM.
Hupnh Thi Kim Phwong dwoc hé tro kinh phi
NVTX béi Pai hoc Quoc gia TP. HCM, M4 sé
TX2015-18-07.
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Clonning and expression of recombinant
carbapenemase KPC-2 enzyme in E. coli

cytoplasm
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ABSTRACT

Production of KPC-type carbapenemase is
the most common carbapenem resistant
mechanism in Klebsiella pneumoniae. The
expression level of KPC in these strains is
different and is mostly required other
mechanisms to reach the higher resistant level
such as porin lost or co-expression of extended
spectrum  p-lactamase (ESBL). To better
understand the expression of KPC enzyme, the
KPC-2 encoding genes from clinical isolated K.
pneumoniae were cloned into pET28a plasmid.
The recombinant plasmids containing of kpc-2
gene were subsequently transformed into E. coli
OmniMax and were screened in kanamycine
added LB media to select E. coli possessing of

recombinant plasmid. Carbapenemase activity in
the broth culture was checked in LB broth
supplemented with 4 ug/mL of ertapenem and the
expression induced with IPTG was checked by
SDS-PAGE method. The results showed that this
recombinant vector was capable of effective
expression of KPC-2 protein in E. coli and this
strain could be grown in LB broth supplemented
with 4 pg/mL of ertapenem. A half of the target
protein was soluble in the supernatant however it
could be successfully collected from a Histrap-
HP affinity chromatography column. The result
of this report is one of resources for further
studies and applications of this KPC-2 protein in
clinical research.

Key words: KPC, carbapenem, cloning, recombinant, pET28a, pHT2008
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