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XAY DU'NG QUY TRIiNH BIEU HIEN ENZYM TAI TO HOP BR512,
U’'NG DUNG PHAT HIEN HUMAN PAPILLOMAVIRUS TYPE 18
BANG PHUONG PHAP KHUECH DAI PANG NHIET

Pinh Thi Thao', Nguyén Cim Thach!, Nguyén Phi Thanh!,

TOM TAT.

Muc tiéu: Xay dung quy trinh biéu hién enzym
tai t6 hop Br512 va U’ng dung phat hién Human
Papillomavirus type 18 bang _phudng phap khuéch dai
dang nhiét qua trung gian vong 18p (LAMP). Vat liéu
va phuong phap: Plasmid PKAR2-Br512 ma hoé
enzyme BR512 dugc bién nap vao té€ bao E.coli
BL21(DE3). Enzyme Br512 tlr d6 dugc biéu hién béng
chat cam (ing déc hiéu (IPTG) sau d6 dudc tinh sach
b&ng phudng phap sac ky ai luc. Danh gid déc tinh
cla enzyme Br512 tu san xudt, so sanh vdi enzyme
Bst 2.0 (Biolab NewEngland) sif dung phudng phap
LAMP. Két qua: Enzym Br512 cé do tinh sach cao, cé
déy dd chic nang so vai enzym thuong mai Bst 2.0
cla hang New England Biolab, cad 2 enzym cé kha
nang phat hién HPV18 & nbng dé 10 ban sao/phan
(ng. K&t luan: Xay dung thanh cdng quy trinh biéu
hién enzym taéi t6 hgp Br512, Lrng dung phat hién
HPV18 & néng do 10 ban sao/phan u‘ng bang phuang
phap khuéch dai ddng nhiét qua trung gian vong lap.

Tur khoa: enzyme Br512, khuéch dai dang nhiét
qua trung gian vong lap, Human Papillomavirus type 18
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Objective: Establishing protocol to produce
recombinant Br512 enzyme and investigate its
capability in LAMP assay to detect Human
Papillomavirus type 18 (HPV18). Material and
method: E. coli BL21(DE3) cells was transformed with
pKAR2-Br512 encoding plasmid then induced with
specific inducer (IPTG); the expressed Br512 enzyme
was purified by affinity chromatography; its enzymatic
activity was evaluated and compared with commercial
Bst 2.0 polymerase (Biolab NewEngland) for
identifying HPV18 based on LAMP technique. Result:
The in-house Br512 enzyme was highly pure enough
and retains its LAMP activity in comparable with that
of Bst 2.0 from New England Biolab; both products
could sense HPV18 at 10 copies/reaction and with
clear signals. Conclusion: The recombinant Br512
enzyme was in house produced successfully with
relevant enzymatic activity for LAMP based assay to
detect HPV18 at 10 copies/ reaction.

Keywords: Br512 polymerase, Loop-mediated
Isothermal Amplification, Human Papillomavirus type 18

I. DAT VAN DE

Cong nghé khuéch dai dang nhiét qua trung
gian vong ldap (Loop-mediated Isothermal
Amplification - LAMP) la phuong phap khuéch dai
cac phan tir DNA don gian, hiéu qua dudc phat
trién bdi Notomi va cdng su’ vao ndm 2000 [1].
Phuong phap nay cé thé thuc hién & diéu kién
nhiét d0 hang dinh nhd kha ndng tu tach mach
ddi DNA va tdng hogp DNA cla cac enzyme Bst
DNA polymerase. Phan (ing LAMP cé thé tao ra
108 —10° ban sao DNA trong thai gian tir 30 dén
60 phut ¢ diéu kién dang nhiét trong khoang
60°C dén 65°C. Do dé day la phucng phép téng
hgp DNA tiém n&ng (ng dung chan doan phat
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hién mam bénh tai nhitng ngi cd diéu kién xét
nghiém con han ché [2].

Hién nay da co nhiéu loai enzyme thuaong
mai co thé khuéch dai cac phan tir axit nucleic
trong cac diéu kién hdng nhiét, nhu wild-type Bst
DNA Pol, Bst large fragment, OmniAmp, Bsm, Bst
2.0, Bst 3.0 tuy nhién gia thanh cac enzyme nay
con cao [3, 4]. Gan day, enzyme Br512 dudc
phét trién thanh cdng bdi nhém tac gia Andrew
D. Ellington bang cach thém dudi HP47 va nhém
amino tan cung cua phan doan Ién cta phan tl
Bst-LF, tao ra protein c6 hoat tinh enzyme manh
mé, chinh xac, vira c6 hoat tinh tdng hgp DNA
vlra c6 hoat tinh phién ma ngugc.

Chinh vi vay chdng t6i xdy dung quy trinh
bi€u hién va tinh sach enzyme Br512 va danh gia
hoat tinh cla enzyme, Ung dung trong chan
doan virut HPV type 18.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru. Chuin duong
RNA SARS-CoV-2 dugc Cong ty Sao Thai Dugng
gui tang nhom nghién clu. Plasmid pKAR2-
Br512, chfa ciu trdc bi€u hién enzyme Br512,
dugc mua tir Addgene (USA). T€ bao E. coli
BL21(DE3) tur Labo Trung tdm Nghién clru Y hoc
Viét — Bdc, Bénh vién TWQD 108.

Tat cd cac hdéa chat dugc mua tUr Sigma-
Aldrich (St. Louis, MO, USA), cac enzym thuang
mai va dung dich dém lién quan déu dugc mua
tr New England Biolabs (NEB, Ipswich, MA, USA)
va b6 moi dung trong phan 'ng LAMP dugc mua
tir Integrated DNA Technologies (IDT, Coralville,
IA, USA).

2.2. Phuaong phap nghién ciru

* Quy trinh biéu hién, tinh sach enzyme
Br512. Plasmid pKAR2-Br512 (Addgene, USA),
mang trinh tu' gen ma hda protein Br512 dugc
bién nap vao té& bao E. coli BL21(DE3). Khuén lac
dugc nudi trong 10 mL moi trudng LB (1%
peptone, 1% NaCl, 0.5% cao ndm men) ¢4 bd
sung ampicillin qua dém & 37°C lac 140
vong/phat. Sau dé, 1 mL dich nudi dugc thém
vao thanh 100 mL méi trudng LB cd bd sung
ampicillin, nudi & 37°C, Idc 140 vong/phat cho
dén khi OD600 dat 0.6 — 0.8. Khao sat tinh trang
cam (ng cla t& bao biéu hién enzyme Br512
bdng IPTG & cac noéng d6 0.5 -1 -2 mM G 16°C
hodc 37°C trong 16 — 18h (qua dém) lac 140
vong/phdt. Sinh khdi dugc thu bang cach ly tam
6000 x g trong 5 phut & 4°C. Tiép do, sinh khai
dugc hoa tan trong dém ly giadi lanh (50 mM
Phosphate Buffer, pH 7.5, 300 mM NaCl, 20 mM
imidazole, 0.1% Igepal CO-630, 5 mM MgSOs, 1

mg/mL DTT) bé sung PMSF 1 mM. Sinh khdi
dugc siéu am theo chuadng trinh 10N-40FF,
Amplitude 40% trong 4 phat & trén da. Dich ly
giai dugc ly tdm 10000 x g trong 20 pht tai 4°C.
Dich néi dugc chuyén vao 6ng eppendorf sach.

Protein thu dudc trong dich ly gidi dudc tinh
sach theo phuong phdp ai luc ion bang Ni-NTA
Resin (Thermo Scientific, USA). Nhua Ni-NTA
dudc chuyén vao 8ng eppendorf, sau doé ly tdm
700 x g trong 2 phdt, loai bé dich néi. Nhua Ni-
NTA dugc can bdng bdi dém can bdng (50 mM
Phosphate Buffer, pH 7.5, 300 mM NaCl, 10 mM
imidazole), ly tdm 700 x g trong 2 phut, loai bd
dém. Mau dugc chudn bi bang cach thém 1:1 v/v
dém can bang. Sau dd, hon hgp dugc thém vao
ong chlra nhua Ni-NTA, U lac trén da trong 30
phut. Hat nhua sau d6 dugc rira vdi ty 1€ 2:1 v/v
dém rura (50 mM Phosphate Buffer, pH 7.5, 300
mM NaCl, 50 mM imidazole), ly tam 700 x g
trong 2 phat. Nong dd Imidazole dung dé ria
giai dugc khao sat & cac nong dé khac nhau 150-
250-300 mM. R{ra giai protein v8i 150 pyL dém
rira giai (50 mM Phosphate Buffer, pH 7.5, 300
mM NaCl, 250 mM imidazole) bdng cach ly tam
700 x g trong 2 phdt.

Protein thu dudc sau rlra gidi dugc kiém tra
bang do OD & budc séng 280 nm va dién di SDS-
PAGE; th(r hoat tinh trén phan (ng LAMP phat
hién HPV18.

*Phan ang LAMP phat hién HPV18. Phan
('ng LAMP str dung Br512 pol trong thé tich hon
hgp 25 pl bao gom 2.5 pl buffer (20 mM Tris-
HCl, 10 mM (NH4)2S04, 150 mM KCl, 2 mM
MgSOs, 0.1% Tween 20, pH 8.8 at 25°C), 2.5
deoxynucleoside triphosphates (dNTPs) (10 mM;
New England BiolLabs, Ipswich, MA), 3 ul in-
house Br512 polymerase, 1 pl of moi moi (F3
and B3, 5 pmol/l; BIP and FIP, 40 pmol/l; and LF
and LB, 20 pmol/l) and 2 pl DNA (HPV18
plasmid). HOn hgp phan Ung dugdc G & 92°C
trong 5 phat, sau dé ha nhiét do xuéng 63°C
trong 70 pht.

Phan (tng LAMP sir dung Bst 2.0 pol véi tdng
thé tich 25 pl bao gdbm 2.5 pl isothermal amplification
II buffer (NEB), 2.5 pl deoxynucleoside
triphosphates (dNTPs) (10 mM; New England
BioLabs, Ipswich, MA), 0.5 pl Bst 2.0 pol (NEB),
1 pl of moi loai mo6i (F3 and B3, 5 pmol/l; BIP
and FIP, 40 pmol/l; and LF and LB, 20 pmol/l),
0.5M Betaine and 2 pl DNA (HPV18 plasmid).
Hon hgp U & nhiét do 65°C trong 60 phuit.

Il. KET QUA NGHIEN cUU
3.1. Bi€u hién va tinh sach enzyme
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Br512. Nhdm nghién ctru ti€n hanh khao sat

qué trinh biéu hién enzym Br512 trén ba yéu t6

la nhiét d6, nong do chat cam (ng va thdi gian

cam Ung. Br512 dudc khado sat biéu hién & 2

nhiét d6 12, 15 va 18°C, chdt cam (ng IPTG

dugc khao sat & 3 nong do 0.5 - 1 - 2mM, va

khoang thdi gian biéu hién dugc danh gia tir 18

— 20 — 22 gi@. Trong cac diéu kién da dugc thu

nghiém, diéu kién t6t nh&t cho sinh téng hop

protein tai t& hop 1a & 15°C, cdm (ng vSi 1 mM
IPTG va thdi gian t6i uu la 18 giG.

&
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«—Br512 polymerase

Hinh 1. bién di SDS-PAGE Br512
polymerase

Enzym Br512 tu san xuat dugc dién di SDS-
PAGE kiém tra kich thudc, do tinh sach. K&t qua
phan tich SDS-PAGE (hinh 01) cho thay chi cé
mot vach protein duy nhat & giéng trong dich rira
giai, diéu nay chimng to enzyme Br512 thu nhan
dugc co do tinh sach cao, khong tap nhiém cac
protein cla vi khun.

3.2. Panh gia hoat tinh va su &n dinh
cua enzyme Br512. Phan 'ng LAMP sir dung
enzyme Bst 2.0 va Br512 c6 thé phat hién virlt
HPV type 18 & ndng d6 10 ban sao sau 60 phut
va 70 phuat va khong cé tin hiéu duadng tinh gia
(hinh 2 va 3). Nhdm nghién c(u tién hanh danh
gia do &n dinh cta enzyme Br512 trong cac khoang
thdi gian 1, 2 va 3 thang. Két qua ghi nhan enzyme
duy tri hoat tinh 8n dinh sau 3 thang.

HPV18 plasmid (copies)
10° 10°

DNA
human

DNA-free
water

10! 10*

Hinh 2. Bé nhay cua phan irng LAMP sur
dung Br512 phat hién HPV 18
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HPV18 plasmid (copies)
free

DNA

water himan 10" 102 103 104

Hinh 3. Pé nhay LAMP su’ dung Bst 2.0 phat
hién HPV 18

IV. BAN LUAN

Cac xét nghiém nhu PCR, realtime PCR c6 uu
diém 13 ¢ dd nhay cao cho phép phat hién mam
bénh nhanh chdng nhung c6 mét s6 han ché nhu
gia thanh cao, can cé cac may moc thiét bj xét
nghiém phic tap nén khé trién khai tai nhitng
ndi diéu kién kinh t€ khd khan. Gan day, cong
nghé khuéch dai dang nhiét qua trung gian vong
Iap LAMP ra ddi la phuang phap xét nghiém mdi
phu hgp, kha thi trién khai tai nhitng khu vuc
kém phat trién, ma khéng can cac thiét bi xét
nghiém phlc tap, dat tién. Tuy nhién cac
enzyme thuong mai dung_trong cong nghé LAMP
gia thanh cao va khong san cé tai thi truGng Viét
Nam. Do dd, viéc sdn xudt enzyme Bst dung
trong cong nghé LAMP gilp cht dong ngudn hoa
chat xét nghiém va gidam giad thanh xét nghiém
xudéng. Trong nghién clu nay, ching toi tié€n
hanh biéu hién va tinh sach enzyme Br512, ddng
thdi danh gid hoat tinh clia enzyme trén mé hinh
phat hién virut HPV type 18.

Hiéu sudt va do tinh sach cla protein thu
dudc phu thudc mdc do biéu hién protein, ciu
tric va déc diém hoa tan cua protein tai t& hop,
do d6 viéc toi uu cac yéu té anh hudng dén muirc
dd bién hién va dé hoa tan cla protein 1a rat
quan trong [5]. C4 nhiéu tinh hudng cd thé xay
ra khi biéu hién protein trong t& bao E.coli, cd
thé 1a khdng tdng hdp protein, mic do biéu hién
thdp, hinh thanh cdu trdc kho hoa tan, tao ra cac
phén tir protein khéng cé hoat tinh [5]. D& khic
phuc cac tinh huéng do6 can quan tam t6i uu cac
diéu kién nham cai thién d6 hoa tan, mic do
bi€u hién cua protein trong E.coli. Mdi trudng
nuoi t€ bao cd anh hudng quan trong dén muc
dd tdng hop cua protein va cac yéu t6 anh
hudng dén do hoa tan clia enzyme bao gom thdi
gian cam (ng, nhiét do nudi cady, nong do chat
cam (ng va buffer ly giai [6].
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Cac pha tang trudng ciia moi trudng nudi té
bao va thdi diém cdm (ng cling déng vai trd
dang k€& anh hudng dén su hinh thanh ciu tric
va su hoa tan cta protein. Thdi diém cam (ng
ter(‘jng thuc hién tai pha téng trudng sém cb
bdo cao thuc hién & pha mudn hodc tham chi &
pha tinh. & thdi diém khi mat do t& bao cao han,
hoat déng trao d6i chat cla té€ bao gidm do mot
sO yéu t6 nhu ndng do chat dinh duGng it han,
tang san xuat acetate, it lugng oxy hoa tan haon,
nong d6 carbon dioxide cao, do d6 lam giam
bi€u hién cua gen tai t& hop [6]. Vi mat do té
bao trudc khi cam (ng cd thé 1a yéu t& quan
trong déi vai su bi€u hién hoa tan cla protein tai
td hgp nén trong nghién cltu nay, thdi gian cam
U’ng dudc khao sat tai thdi diém dung dich méi
trudng nudi cdy do OD 600 co gia tri lan lugct la
0,4-0,6-0,8-1,0. Theo quan sat cua chung toi,
0D600 trong khoang tir 0,4 dén 0,6 la thdi diém
t6i vu dé bat dau quy trinh cdm (ng.

Hai trong s0 cac yéu to quan trong nhat anh
hudng dén su biéu hién va/hodc do hoa tan cua
protein la nhiét do sau cdm (ng va thdgi gian cdm
{’ng. Thong thudng, cé thé tranh dudc su hinh
thanh thé vii bang cach giam téc do téng hdp
protein do giam nhiét d6 sau cam (ng. Chién
luge nay da dugc chirng minh la c6 hiéu qua doi
vGi mot s6 protein kho. Ngugc Iai, nhiét do cao
6 thé thic day su phét trién cla t&€ bao, nhung
lai gay bat Igi cho su’ biéu ‘hién protein vi t6c do
tdng trudng cao hon sé dan dén kha nang mat
plasmid cao hon va khdng phan biét bi€u hién
gen tai td hdp, dic biét d6i véi su' biéu hién cla
t& bao mang plasmid [5]. Hon nifa, su biéu hién
clia protein tai t6 hdp gay ra ganh ndng trao doi
chat cho vat cha va cd su tich tu protein dich
trong cac phan tr khéng hoa tan. Phan (g tdng
hgp ndi chung dugc uu tién & nhiét do cao han,
do sy phu thuéc manh mé vao nhiét do cua cac
tucng tac ky nudc [6]. O vi khudn cd mdt s&
proteln dugc hudng Igi rat nhiéu tir qua trinh
cam Ung cham hon, lau hon, thudng doi hdi
nhiét do thap. Néu protein quan tam tap hap dé
dang va khéng thé biéu hién qua mirc trong mot
khung thdi gian ngan thi viéc ha nhiét do la diéu
can thiét [5, 6]. Do dd, su két hgp t6i uu gilta
nhiét d6 sau cam U'ng va thdgi gian cam 'ng dugc
danh gia ¢ 12°C trong 22 gid, 15°C trong 20 giG
va 18 °C trong 18 gid. Ching tdi thdy rang viéc
tao ra Br512 & 15°C trong 20 gi§ 1a ly tudng dé
ti da hoa san Ierng protem

Anh erdng cla chat cam Ung trong viéc hinh
thanh cac thé vui thudng lién quan véi hé théng
khai dong qua trinh cam (ng. Néng do chat cam

(mg thap co thé dan dén cam (ng khéng hiéu
qua trong khi ndbng d6 chat cam (ing qua cao cd
thé dan dén tac dung doc hai, nhu giam su phat
trién cla t€ bao hodc giam Iu’o’ng proteln tai to
hgp dugc tao ra [6]. Nong dd chat cam ('ng cao
hon ciing cd thé dan dén su tich tu protein tai t6
hgp hinh thanh cac thé vui do t6c dd téng hap
protein qua nhanh khién cho cac phan tir protein
khong kip hoan thién cau truc va chirc nang [6].
Do d6 nong do chat cdm Ung nén dugc toi uu
hod dé€ biéu hién protein tai t6 hgp hiéu qua.
Chung t6i thdy rang ndng dé IPTG trong khoang
tr 0,5 dén 1 mM khéng anh hudng dén téc do
tang trudng cla E.coli hay nong do té bao trong
moi truGng nudi cay.

Tuy nhién su thay d8i cac diéu kién khéng
phai lic nao cling giai quyét dugc van dé hinh
thanh cic thé vui va gidam dd hoa tan cla
protein. Mot hudng giai quyét khac la cac nhém
nghién cffu gan thém dubi dung hgp dé ting
cudng kha nang hoa tan cta cac protein dudc
bi€u hién, ddng thdi thuc day su hinh thanh cu
tric khong gian cla protein t6t hon [6]. Do sur
dung cac dudi dung hgp nén can toi uu hoa nong
d6 imidazole trong dung dich dém can bang
(buffer) nham tdi da hod san lugng protein thu
dugc. Nong dd imidzole 10-25 mM trong dung
dich can bang, dém rlra va imidazole 250 mM
trong dung dich dém rdra giai co hiéu qua doi vai
nhiéu loai protein [7]; tuy nhién trong nghién
ctru clia ching t6i, 50 mM imidazole trong dung
dich dém rira va 250 mM imidazole trong dung
dich dém rira gidi la t6i uu d€ dat dugc nang
suat va do tinh khiét cta protein.

D& danh gid hoat tinh clia enzyme Br512,
ching t6i da tién hanh cac phan &'ng LAMP phat
hién HPV18 sir dung Br512 va so sanh két qua
vGi enzyme thuong mai Bst2.0. Két qua thu dugc
thé hién trong hinh 2 va 3 cho thdy enzyme
Br512 c6 day du hoat tinh va tinh chinh xac, cho
phép phat hién HPV18 & nong d6 10 ban
sao/phan ’ng. Bén canh do, chdng toéi danh gia
dd 6n dinh cua enzyme Br512 sau 1, 2 va 3
thang. VGi viéc s dung 50% glycerol va ban
qguan lanh & nhiét d6 - 20 °C, gilp cho enzyme
Br512 duy tri hoat tinh chinh xac trong 3 thang
danh gia. Tuy vay, nghién cltu cta chdng t6i van
con mot s6 han ché nhu can danh giad hoat tinh
phién ma ngugc cua enzyme Br512, danh gid
hoat tinh enzyme trén mau bénh phdm lam sang.

V. KET LUAN
Chung t6i da san xuat thanh cong enzyme
Br512 (g dung cho phan (g khuéch dai dang
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nhiét LAMP phat hién HPV18 véi d6 nhay va do
chinh xac rat cao tugng tu nhu st dung enzyme
thuong mai.
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THU'C TRANG HOC TU’ VNG TIENG ANH
CUA SINH VIEN TRUONG PAI HOC KY THUAT Y TE HAI DUONG

TOM TAT.

Nghién clru nay da@ mo ta thuc trang hoc tir vung
Tiéng Anh cula sinh vién truGng Dai hoc Ky thuat Hai
Duong véi phucng phap nghién clftu mo ta cit ngang.
Do tugng nghién ciru 261 sinh vién hoc hoc phan
tiéng Anh 1; 36 sinh vién dang hoc trong mot I6p Anh
1 dé tién hanh phuong phap thuc nghiém. Két qua
nghién clru: 11.1% la thudng s dung tu dién trong
qua trinh hoc tiéng Anh; 38.3% sinh vién hiém khi sir
dung tir dién song ngif hay don ngi; 27.2% sinh vién
co s dung ddi lan; 23% sinh vién chua bao gid s
dung tUr dién; 32% sinh vién thudng xuyén ap dung
viéc doan nghia tir vung qua cac nglr canh cu thé va
3.8% ludn thuc hién doan nghia tir; 38.3% sinh vién
thinh thoang, 20.7% sinh vién khong bao gid va 5.2%
chua bao gid biét dén phudng phap hoc doan tir trong
cau trdc cau va nglr canh. 39.8% sinh vién thinh
thoang biét xép loai tir vung theo tir loai va cha deé,
€6 tGi 8% sinh vién chua bao giG ap dung phuong
phap nay.

Tir khoa: sinh vién, tir vung, tir vung Ti€éng Anh
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This cross-sectional descriptive research indicates
the situation of learning vocabulary of the students at
Haiduong Medical Technical University. 261 students
studying English module 1 were chosen as the
subjects for the survey. A class of 36 students in
English module 1 was carried out as the experimental
method. The result shows that while learning English,
11% of the students usually use dictionary, 27.2 %
sometimes, 38% rarely and 23% never use bilingual
and monolingual dictionaries; in addition, 3.8%
usually, 38.3% sometimes, 20.7% never try to guess
the meanings of vocabulary based on structures and
contexts. Vocabulary classification according to topics
is considered one of the learning methods, however,
only 39.8% of the students occasionally apply this
method and as many as 8% have never known it.

Keywords: students. Vocabulary, English
vocabulary.

I. DAT VAN PE

TU vung la moét trong nhitng linh vuc ki€n
thi'c vé ngbn ngit, tor vung déng vai trd quan
trong cho ngugi hoc trong viéc ti€p thu ngon
ngl. Kién thic tir vung Tiéng Anh thudng dugc
xem la mot cong cu quan trong doi véi ngudi hoc
ngon nglr th{ hai. Vi von tir vung han ché, sé
can trd giao ti€p thanh cong; chlng ta sé khong
thé sir dung cac cdu tric va chirc ndng ma ching
ta ¢4 thé da hoc dé€ giao tiép dé hiéu. Ngoai cac
van dé lién quan dén cac ky nang nghe, noi hay
doc thi tir vung tiéng Anh con gilp phat trién
ndo bd & kha nang viét nhanh chdng, ding ngir



