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Tém tit: Vi khuan Helicobacter pylori dugc xac dinh 1a nguyén nhan chinh giy ra cic bénh
duong tidu hoa voi kha nang khang thude diéu tri dang ngay cang ting 1én. D¢ tai nghién ctru tinh
sach peptide deformylase, enzyme c6 vai tro xtc tac cho phan tng loai bé nhém formyl dau N cia
chu01 peptide méi hinh thanh trong vi khuan nhu mét dich tac /dung m6i cho vi€e sang loc, phat
trién thudc diét Helicobacter pylori. Peptide deformylase tai t6 hop tir Helicobacter pylori bleu
hién & E. coli BL21-RIL c¢6 kich thudce xap xi 24,5 kDa duoc tach chiét thanh cong voi higu suét
dat 37,2% va d¢ tinh sach ting 1én 13 lan. Hoat tinh cit nhom formyl cua HpPDF kha cao véi K,

12 137,16 uM va key/Km 12 173,42 M's™!

va hoat d¢ riéng dat 145,3 U/mg.

Tir khéa: Peptide deformylase, Helicobacter pylori, tai to hop, hoat tinh, khang thude.

1. Pit van dé

Helicobacter pylori vi khuan gram am duoc
tim thay ¢ niém mac ctia hon 90% bénh nhan méc
bénh da day v6i nguy co tién trién thanh cac thé
bénh ning bao gdm ca ung thu [1]. Viée sir dung
cac  loai khang sinh nhu  amoxicillin,
clarithromycin va metronidazole trong diéu trj
bénh dudng tiéu hoa bao gdm viém loét da day, u
x0 va ung thu duong tinh v6i H. pylori ngay cang
gip nhiéu khé khan do ty 1é khang thudc gia ting
nhanh chéng [2]. Nhiéu nghién ctru tip trung vao
tim kiém céc dich tic dung phan tir méi thay thé
nhim sang loc cac hop chat khang H. pylori méi
tiém nang [3, 4]. Trong do, peptide deformylase

* Téc gia lién hé. DT.: 84-984844115.
Email: trunglb83@gmail.com

https://doi.org/10.25073/2588-1140/vnunst.4622

262

(EC 3.5.1.88) la enzyme xuc tac cho phan ung
loai bé nhom formyl thugc methionyl khoi dau
(N-formyl methionyl) ctia chudi peptide méi hinh
thanh & sinh vét nhan so gitip chudi duoc kéo dai
va c6 hoat tinh [3-5]. Nghién ciru cia Miesel va
cong su da chi ra réng PDF ddi véi té bao nhan
thuc chi c6 mure biéu hién rt thip va khong dong
vai trd quan trong [3]. Peptide deformylase tai to
hop duoc sir dung lam dich sang loc céc hop chat
{rc ché nhiéu vi khuin nhw Leptospira interrogans
trong nghién ctu cia Li va cong su [6],
Plasmodium falciparum (Kumar va cong su) [7]
va Escherichia coli (Clements va cong su) [8]. Do
vy, peptide deformylase (PDF) ¢6 thé 1a dich
tiém nang nham sang loc thudc tac dung dich
diéu tri hiéu qua cho bénh nhan nhiém H.

pylori.
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2. Nguyén liéu va phwong phap
2.1. Tinh sach PDF tdi t6 hop tir H. pylori

Vector pET22b-HpPDF94 tai t6 hop dugc
biéu hién o diéu kién nuéi cay trong méi truong
LB léng gdm cao ndm men, pepton va NaCl, co
b6 sung CoCl, 100uM & 30°C, cam g bang
IPTG nong d6 1 mM trong 4 gio v6i hé thong
biéu hién t& bao E. coli BL21-RIL [9]. Sau khi
cam tmg, sinh khéi té bao duoc thu lai bang ly
tAm ri hoa tan trong dém Tris-HCI 20 mM, pH
8,0 va ly giai bang siéu 4m dé thu duoc dich chiét
tho, sau d6 duoc ly tim ¢ 13000 vong/phut, 4°C
trong vong 15 phut tach dich trong va can. Dich
trong chura protein pha tan dugc cho 1én cot gel
Ni-NTA da duoc can b?mg trude, sau do duoc rira
va ddy véi dém Tris-HCI 20 mM pH 8,0, NaCl
400 mM va imidazole c6 nong d¢ lan luogt 1a 10
mM, 70 mM va 200 mM. Phan doan déy sau khi
xac dinh cé chira protein dich va c6 hoat tinh
duoc tham tach bang dém chira Tris-HCI 20 mM
pH 8,0 va NaCl 10 mM nham loai bd imidazole
va mubi, rdi bao quan & -20°C trong dung dich
dém co6 chtra 50% glycerol.

2.2. Thir hoat tinh PDF tdi t6 hop

Hoat tinh HpPDF dugc danh gia st dung
phan ung kép voi formate dehydrogenase (FDH)
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[10]. Formate duoc tao ra bdi PDF tir co chat N-
formyl-Met-Ala-Ser (fMAS) bi oxi hoa boi FDH,
khir NAD" thanh NADH, hép thu budc séng 340
nm (eM % 6300 M" cm™), duoc x4c dinh bang
may do quang phd Beckman DU 800. Phan tmg
chuan dién ra & 37°C va dém chira HEPES 50
mM (pH 7,5), NaCl 10 mM, BSA 0,2 mg/mL
(Sigma, USA), NAD" 8 mM (Sigma, USA), FDH
0,5 U/mL (Sigma, USA) va co chit fMAS
(Genscript, USA). Nong d6 co chit va nong do
enzyme duogc thay ddi cho phu hop véi thiét ké
thi nghi¢m.

3. Két qua va thio luin
3.1. Tinh sach HpPDF

Viée gin dudi 6xHis vao protein tai t6 hop
cho phép tinh sach protein d& dang hon dé thu
nhén protein tai to hop co do tinh sach cao thé
hién qua anh dién di Hinh 1A va néng do cac
phan doan duogc biéu dién trén sic ky d6 Hinh 1B.
Sac ky d6 chi co mot dinh duy nhét cho thiy nong
d6 imidazole 200 mM 1a thich hop dé diy protein
ra tap trung & phan doan 8 va chinh 1a protein dich
voi kich thudc xap xi 24,5 kDa.
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Hinh 1. Sic ki d6 tinh sach PDF qua cOt Ni Sepharose High Performance (A) va Anh dién di bién tinh protein
SDS-PAGE (B). M: thang chuan protein (New England Biolabs); T: dich chiét th6; S: dich trong pha tan;
FT: dich qua cot; W1: dich rira; E6-10: dich day.
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Hinh 2. Anh dién di SDS-PAGE. M: Thang chuin
protein (New England Biolabs); NI: mau khong cam
{mg; T: dich chiét tho; S: dich trong pha tan; FT: dich

qua cot; W5,18: dich rira; E: phan doan day;
E+D: dich sau thim tach.

Qua trinh tinh sach dat hi€u qua cao vi protein
bi mat di trong dich qua c6t (FT) va dich rtra chi

khoang 5% (Hinh 1A va Hinh 2). Bén canh do,
qua trinh thdm tach c6 hiéu qua trong viée cd dic
protein 1am cho ndng dd PDF ting 1én khoang
2,5 lan (Hinh 2).

Trong nghién ctru nay, hiéu suat tinh sach
PDF duoc danh gia qua timg budc tinh sach dugc
trinh bay trong Bang 1. Két qua cho thay PDF tai
td hop da duoc tinh sach c¢6 hoat d9 riéng tang tir
11,4 U/mg protein dén 145,3 U/mg protein, ting
13 14n so v6i enzym thd. Trong nghién ctru cua
Meinnel va cong sy, PDF tai to hop dugc tinh
sach vé&i hiéu suét chi dat 26,6 % va muc do tinh
sach dat xép xi 6 1an [11]. Hon nita, hoat do riéng
ctia PDF thu duoc ciing cao hon nhiéu so véi PDF
tir E. coli trong nghién ctru d6 (31.13 U/mg) [12].

Bang 1. Hi¢u suit tinh sach HpPDF qua c4c budc

TT Cécbudc  Tong thé Prot’ein tong quat’dC) Hoat d¢ riéng Murc d6 tinh  Hiéu sudt
tinh sach  tich (ml) s0 (mg) tong so (U) (U/mg) sach (lan)  thu hoi (%)
1 Enzyme tho 7 504 11,4 1 100
Tinh sach 8 16 141,0 12 39,2
qua cot
3 Tham tach 3 15 1453 13 37,8

3.2. Nghién cuu hoat tinh cua HpPDF

Hoat tinh cit nhom formyl cua co chét dac
hiéu fMAS cua PDF tai t6 hop dugc so sanh voi
enzyme bi bat hoat khi xir Iy & 95°C trong 5 phiit
va ddi chung voi phan tmg khong c6 mét ciia PDF
(Hinh 3).
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Hinh 3. Hoat tinh cét nhém formyl trén co chat MAS
cua PDF tai to hop da tinh sach qua c6t Ni.

Tiép theo, két qua khao sat cac thong s6 dong
hoc hoat tinh ctia Co-HpPDF téi t6 hop biéu hién
trong E. coli dugc biéu thi va tinh todn qua dd thi
Lineweaver-Burk (Hinh 4). Gia tri K, cia PDF
trong nghién ciru nay kha nho, dat 137,16 uM,
nhé hon gié tri K,, ciia PDF cua cac ching biéu
hién trong nghién ctru khac. Theo nghién ctru cua
Han va cs [13] gia tri K, cia Co-HpPDF dat
1700 uM, trong khi, nghién ctru cta Lee chi ra
K,, cia Co-HsPDF cao hon nhiéu, dat 11.000
uM [14]. Vi K,, thé hién i luc ctia enzym vdi co
chét, nén trong nghién ctru nay HpPDF c6 thé dat
duoc tde do phan tmg tdi da ngay o ndng do co
chét thép.

Gié tri ke VA keo/ Ky cia HpPDF dat 0,02 s
va 173,42 M's, cao hon so vé6i cac gia tri nay
trong nghién ctru cua Lee va cdng su 1a 0,0081 va
0,74 [9]. Két qua nay cho thiy enzym nghién ctru
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¢6 kha nang xuc tac chuyén hoa co chat rat 16n,
dat hiéu qua xuc tac cao.
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Hinh 4. D4 thi sy phu thudc toc do phéan tmg vao néng
d6 co chat theo Lineweaver-Burk.

4. Két luan

Nghién ctru da tinh sach thanh cong peptide
deformylase tai t6 hop 24,5 kDa tir H. pylori biéu
hién trong té bao E. coli BL21-RIL véi hiéu suit
tinh sach cudi cung dat 37,2% va d¢ tinh sach
tang 1én 13 lan. Nghién ctru da danh gia hoat tinh
phan cit nhom formyl trén co chit fMAS cia
enzyme tai to hop HpPDF cho thiy PDF thu dugc
¢6 hoat tinh cao vo1 kg va k./K., 1a 0,02 st va
17342 M.

Loi cam on

Cong trinh duoc thuc hién tai Phong Thi
nghiém Trong diém Coéng ngh¢ Enzyme va
Protein véi sy hd tro kinh phi tir dé tai ma so:
106-NN.02-2013.55.
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Purification and Characterization of Peptide Deformylase from
Helicobacter pylori Expressed in Escherichia coli
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Abstract: Helicobacter pylori is the major reason causesing gastrointestinal diseases and is
characterized with the rapidly increase of multi drug resistance. In this project, we focused on studying
peptide deformylase catalyzing for the crucial N-formyl cleavage from N-formyl methionyl at the
beginning of new peptide chains in prokaryotes as an alternative target for screening potential anti-H. pylori
compounds. The 24.5 kDa recombinant HpPDF expressed in E. coli BL21-RIL was successfully purified
with a 13-fold increase in purity and 37.2% yield. HpPDF formyl removing pecific activity was determined
at 145.3 U/mg with K,, of 137.16 pM and k.,/Kratio of 173.42 M''s™.

Keywords: Peptide deformylase, Helicobacter pylori.



