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Tom tat

Muc tiéu: Bi€u hién enzyme Bst Large Fragment (BstLF) va ung dung trong phan (ng khuéch dai
déng nhiét phat hién N. meningitidis. Déi tugng va phuong phdp: Plasmid pET15b_BstLF_6XHis ma hoa
enzyme Bst Large Fragment dugc bién nap vao té bao E. coli BL21(DE3)pLysS. Enzyme Bst Large
Fragment dugc bi€u hién bang chat cdm (g dac hiéu (IPTG) va tinh sach bang phuong phép sac ky &i
lyc. Danh gia hoat tinh clia enzyme Bst Large Fragment tu san xuat va so sanh vgi enzyme thuong mai
trén moé hinh vi khuan N. meningitidis. Két qua: Diéu kién biéu hién cho hiéu suat tot nhat & 37°C trong 4
gid véi TmM chéat cdm (ng IPTG. Bst Large Fragment thu dugc c6 d6 tinh sach cao, cé hoat tinh tét. Ung
dung enzyme BstLF tu san xuat trong phan tng LAMP phat hién N. meningitidis dugc thiét 1ap trong
vong 50 phut véi d@6 nhay 10% ban sao/phén ting, d6 tin cay 95%. Két luan: Biéu hién thanh céng enzyme
BstLF va tng dung trong xét nghiém LAMP phat hién N. meningitidis v&i ngudng phat hién la 10 ban
sao/phan Ung tuong duong véi enzyme thuong mai Bst 3.0 DNA Polymerase.

Tt khéa: N. meningitidis, khuéch dai ddng nhiét qua trung gian vong lap, Bst Large Fragment.

Summary

Objective: Expression of Bst Large Fragment enzyme (BstLF) and its application in isothermal
amplification for detecting N. meningitidis. Subject and method: E. coli BL21(DE3) pLysS cells were
transformed with pET15b_BstLF_6XHis encoding plasmid was then induced with the specific inducer
(IPTG); Using the affinity chromatography method. Its function was evaluated and compared with the
commercial enzyme in the LAMP reaction for identifying N. meningitidis. Result: The best condition for
expression of high-quality recombinant Bst Large Fragment enzyme in 37°C, TmM IPTG in four hours.
The reaction using an in-house enzyme for detecting N. meningitidis was established in 50 minutes. The
sensitivity achieved was 10” copies/reaction (confidence is 95%). Conclusion: Expression of BstLF enzyme
and its application in LAMP assay for detecting N. meningitidis with a detection limit of 102
copies/reaction, equivalent to commercial Bst 3.0 DNA Polymerase enzyme.
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1.Pat van dé

Céc ky thuat sinh hoc phan tir déng vai tro quan
trong trong y hoc. Hién nay, phan wUng chudi
polymerase (PCR) la phuong phap dugc st dung
rong rai nhat dé khuéch dai DNA nham phat hién va
xac dinh cac bénh truyén nhiém, réi loan di truyén
va cac muc dich nghién ctiu khac. Tuy nhién, né doi
hoi mét may diéu nhiét dat tién dé tach hai chubi
DNA va sau dé khuéch dai doan gen dich. Trong
nhiing nam gan day, nghién ctu mdi trong sinh hoc
phan ti vé tong hgp DNA in vivo ching minh kha
nang khuéch dai DNA trong diéu kién dang nhiét
ma khéng can thiét bi luan nhiét, gia thanh ré, cé
thé khuéch dai va kéo dai chudi v6i do nhay cao. C6
nhiéu phuong phéap khuéch dai dang nhiét da dugc
phét trién, tuy nhién, theo xép loai &n pham nghién
clu da céng bd, khuéch dai dang nhiét DNA qua
trung gian vong (loop-mediated isothermal
amplification of DNA - LAMP) 1a phé bién nhat, da
dugc phét trién thuong mai va c6 nhiéu nghién ctu
céng bo trong cdéng dong khoa hoc [1]. LAMP sur
dung tir 4 dén 6 doan méi dugc thiét ké bat dac hiéu
vGi doan DNA dich bao gom: F3, B3, FIP, BIP (c6 thé
c6 thém LF, LB). Cac doan moi nay dugc thiét ké sao
cho chung lién tuc gén vao mach khuén thuc day
qua trinh khuéch dai va dich chuyén sgi ciia enzyme
téng hop mach [2]. Do dé, sdn pham tao thanh sau
phan tng LAMP la cac doan DNA véi mét s6 vong
hinh qua ta tao thanh nhiéu hinh dang va kich thuéc
khac nhau, tao hinh anh nhiéu dai bang trén gel
dién di agarose.

Trong phan Ung LAMP, enzyme Bst DNA
Polymerase dong vai tro rat quan trong. Bst DNA
Polymerase dugc phan lap lan dau tién tu ching
Bacillus stearothermophilus. Loai enzyme nay c6 dac
tinh chiu nhiét, hoat dong DNA polymerase loai dich
chuyén sgi, chiing téng hgp moét sgi DNA mdi trong
khi tu phan tach lién két hydro cia DNA mau soi
kép. Do d6, DNA c6 thé duoc téng hop & nhiét do
khéng d6i va qua trinh tdng hgp khong bi tc ché
b&i cdu tric thi cadp ctia DNA [3]. Bién thé dau tién
clia enzyme nay la Bst Polymerase Large Fragment,
la mét phan cua protein Bacillus stearothermophilus
DNA Polymerase, ching thiéu mién 5° — 3’
exonuclease, giup tap trung cao dé hoat tinh dich

chuyén sgi 5" — 3’ polymerase cla enzyme [4]. Sau
nay c6 thém nhiéu nghién ctu tao ra mét sé bién
chling mdi gilp cai thién chiic nang, mai day nhat la
bién thé enzyme Bst 3.0 c6 thém hoat tinh phién ma
ngugc, dang dugc thuong mai hod [5, 6].

Viéc chi dong tao ra enzyme khuéch dai dang
nhiét 13 can thiét chd déng nguén sinh phdm cho
cac nghién ctu, dao tao. Trong nghién ctiu nay, hoat
tinh 5° — 3" polymerase cGa enzyme khuéch dai
dang nhiét dugc quan tdm hon ca trén déi tugng
dich la DNA. Pay la ly do enzyme Bst Large
Fragment tai t6 hgp dugc lua chon nghién cdu san
xuat. Enzyme tu san xuat dugc ing dung trong phan
(ng LAMP trén mo6 hinh vi khuan N. meningitidis gay
bénh viém mang nao. Chlng t6i mong rang, viéc
cht dong nguén nguyén vat liéu gidp cac nghién
clu tai Viét Nam tiép can dé dang hon véi cac cong
nghé mai, tién tdi tao diéu kién thuan lgi néu trién
khai xét nghiém nhanh va (ng dung chan doan tai
hién truong.

2. Déi tugng va phuong phap
2.1. Vat liéu nghién ciu

Plasmid pET15b_BstLF_6XHis, chda trinh ty ma
hod cho enzyme Bst Large Fragment, dugc gui tang
ttd nhém nghién cdu thuéc Pai hoc Stanford,
California. Té bao kha bién BL21 Star™ (DE3)pLysS
One Shot™ Chemically Competent E. coli (#C602003,
Invitrogen); Gel sac ky HisPur™ Ni-NTA Resin
(#88221, ThermoFisher). Hoa chat Sigma-Aldrich (St.
Louis, MO, USA), enzyme thuong mai Bst Large
Fragment (NEB, Ipswich, MA, USA), enzyme thuaong
mai Bst3.0 (NEB, Ipswich, MA, USA), va bé méi duing
trong phan Uing LAMP dugc dat hang tu Integrated
DNA Technologies (IDT, Coralville, 1A, USA).

2.2. Biéu hién va tinh ché enzyme Bst Large
Fragment tdi t6 hop

Plasmid pET15b_BstLF_6XHis (Stanford,
California), mang trinh tu gen ma hda protein Bst
Large Fragment dugc bién nap vao té bao E. coli
BL21(DE3)pLysS. Khuan lac thuan sau bién nap dugc
tang sinh trong 5mL méi trudng LB (1% peptone, 1%
NaCl, 0,5% cao ndm men, pH 7,0-7,5) c6 b6 sung
100mg/mL khang sinh ampicillin & 37°C trong 8-12
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gio, 1ac 160 vong/phut. Sau do, tiép tuc tang sinh
trong 500mL mdi trudng LB ¢6 b6 sung ampicillin,
nudi & 37°C, lac 160 vong/phut cho dén khi ODgy,
dat 0,6-0,8. Té bao dugc cdm Uing biéu hién enzyme
BstLF bang 0,5-1,5mM IPTG & 37°C trong 3-7 gig, lac
160 vong/phut. Sau d6, ly tam 4000xg trong 10 phut
G 4°C thu sinh khoi. Can té bao dugc ly giai bdi dich
ly gidi + Lysis buffer (50mM Tris-HCI pH 7,5, 300mM
NaCl, 5mM Imidazole, 0,5% TritonX, TmM DTT,
0,1mM EDTA, 10% Glycerol), dao tron déu, pha té
bao bdng siéu am theo chuong trinh 40N-40FF,
Amplitude 40% trong 10 phut & trén da lanh. Thu
hoi protein tai pha long bang ly tam véi téc do t6i da
(15.000xg) trong 45 phut tai 4°C (dich thu héi lysate).

Protein thu dugc trong dich ly gidi dugc tinh
sach theo phuang phap ai luc ion bang Ni-NTA Resin
(Thermo Scientific, USA). Hat Ni-NTA Resin dugc
chuyén vao 6ng eppendorf, sau dé ly tam 500xg
trong 2 phut, loai bd con. Hat Ni-NTA dugc can bang
b&i dém can bang (50mM Tris-HCl pH 7,5, 300mM
NaCl, 5mM Imidazole, 0,5% TritonX, TmM DTT,
0,1mM EDTA, 10% Glycerol), ldc ddo 0 5 phut sau dé
loai dich. Mau lysate dugc thém vao 6ng chda hat
Ni-NTA Resin, U lac trén da trong 5 phat. Tiép tuc ly
tam 500xg trong 2 phut va loai dich. Hat nhua sau
do dugc ria 2 lan vai ty 1& 1:2 v/v dém rira - Wash
buffer (50mM Tris-HCI pH 7,5, 300mM NaCl, 40mM
Imidazole, 0,5% TritonX, TmM DTT, 0,imM EDTA,
10% Glycerol). Rra gidi protein vdi ty & 1:1 v/v dém
rira gidi - Elution buffer (50mM Tris-HCl pH7,5,
300mM NaCl, 250mM Imidazole, 0,5% TritonX, TmM
DTT, 0,imM EDTA, 20% Glycerol). Protein thu hoi
dugc bdo quan trong dém bdo quan - storage buffer
(50mM Tris-HCI pH 7,5, 300mM NacCl, 0,5% TritonX,
1TmM DTT, 0,TmM EDTA, 50% Glycerol) va bdo qudn
& -20°C.

Protein sau tinh sach dugc dién di trén gel SDS-
PAGE (tham khdo quy trinh tu Cold Spring Harbor
Protocols [7]) dé kiém tra va do néng do bang phuang
phap Bradford (tham khao quy trinh tir Bio-protocol
[8]). PONg thdi, chiing cling dugc danh gia hoat tinh
dua trén m6 hinh khuéch dai gen CtrA phat hién N.
meningitidis bang phuong phap khuéch dai dang
nhiét qua trung gian vong lap - LAMP c6 so sanh doi
chiéu vai hiéu suat clia enzyme thuong mai.

2.3. Téi uu phdn ing st dung Bst Large
Fragment cho khuéch dai ddang nhiét qua trung
gian vong Iap phadt hién N. meningitidis

Nghién ctru s&r dung enzyme Bst LF da tinh ché
(in-house) trong t6i uu phan tng LAMP phat hién N.
meningitidis. Phan tng st dung 3 cap méi khuéch
dai viing gen CtrA dac hiéu cho chang vi khuan (cac
trinh tu cu thé cla cac moi sé dugc cung cap néu
doc gid quan tam va lién hé véi nhém tac gid).
Thanh phan phan (ng bao gém dém Isothermal
Amplification Buffer 1X (20mM Tris-HCI, 10mM
(NH,),50,, 50-150mM KCl, 2-8mM MgSO,, 0,1%
Tween 20, pH 8,0-8,8 @25°C), 0-0,4M Betaine,
0,25mM dNTPs, 1,6uM moi FIP - BIP primer, 0,4uM
moéi F3 - B3 primer, 0,8uM méi LF - LB primer,
enzyme BstLF. Phan Ung dugc khdo sat & khodng
nhiét d6 60-65°C, trong thagi gian tu 30-70 phat.
Ngoai ra, hoat tinh khuéch dai clia enzyme BstLF in-
house sé dugc so sanh véi enzyme thuong mai Bst
large fragment (Neb) hodc Bst 3.0 (Neb). Kiém tra san
pham khuéch dai cla phan Ung LAMP trén gel
agarose 1,2%.

2.4. Xdc dinh nguéng phdt hién N. meningitidis
ctiia phdn ung LAMP sir dung BstLF in-house trén
madu chirng agm va panel chirng duong

Mau chiing am la DNA dugc tach chiét tur dich
ndo tuy ngudi nhiém khudn khac ma khong phai
nao mé cau (DNA chiing am). Panel chiing duang la
chiing chuan N. meningitidis dugc tach chiét va pha
loang thanh panel véi d6 pha lodng 10 1an, bao gém
cac néng dé: 10° ban sao; 10" ban sao; 10% ban sao;
10° ban sao. M6i mau lap lai 20 lan. Ngudng phat
hién la ndbng d6 ban sao thap nhat c6 thé phat hién
vGi d6 tin cdy 95% (tdrc 19/20 lan phat hién).

2.5. So sdnh hoat tinh BstLF tu’ san xudt (BstLF
in-house) voi Bst large fragment (NEB) va Bst3.0
(NEB) trong phadn ting khuéch dai ddang nhiét LAMP
phadt hién N. meningitidis

Phan ung LAMP phat hién N. meningitidis dugc
thuc hién trong diéu kién phan tng toi uu ctia moi
enzyme BstLF in-house; Bst large fragment (NEB) va
Bst3.0 (NEB) va st dung chung cting bd méi khuéch
dai viing gen CtrA dac hiéu cho chung vi khuan N.

3
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meningitidis da thiét ké. Thanh phan phan (ng bao
gom dém Isothermal Amplification Buffer 1X (20mM
Tris-HCI, 10mM (NH,),SO,, 50mM KCl, 2mM MgSO,,
0,1% Tween 20, pH 8,0-8,8 @25°C) d6i v&i enzyme
BstLF in-house hoac 1X ThermoPol Reaction Buffer -
NEB (d6i véi enzyme Bst large fragment) hodc 1X
Isothermal Amplification Buffer Il - NEB (d6i vai
Bst3.0), 0.4 M Betaine, 0,25mM dNTPs, 1,6uM méi FIP
- BIP primer, 0,4 uM méi F3 - B3 primer, 0,8 uM mdi
LF - LB primer, enzyme Bst va enzyme T4gp32. Phan
ung dugc khdo sat & khoang nhiét do 63°C, trong
thoi gian 40 phat (d6i véi enzyme BstLF in-house va
Bst large fragment) hodc 20 phuat d6i vsi enzyme
Bst3.0. Kiém tra san pham sau khuéch dai ctia phan
Uung LAMP trén gel agarose 1,2%.

3. Két qua va ban luan
3.1. Biéu hién va tinh sach enzyme BstLF tdi t6 hop

Hién nay c6 nhiéu bién thé ctia enzyme Bst DNA
polymerase Ung dung trong ky thuat khuéch dai
dang nhiét bao gom wild-type Bst polymerase, Bst

Chit thich hinh B

1 Dich chey gue oot (wash duffer chira [0mM Imidazele).
2. Proiein thu i due sens vk iai lin T wash buffer chtia 10mM Inidazole).

3. Prodein thu i s i idi ldn > jwash buffer chica 10mM lnidzole).

4. Proiein thu Jidi dwere seni rivg gidé bin 1 fwash buffer chii #0mM Iiidazole va via 2 lin),
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large fragment, Bsm, Bst Br512, Bst v5.9,... Dong thoi
da c6é nhiéu bién thé cai gen trén cac vector khac
nhau. Tuy nhién, ching t6i lua chon pET15b_Bst-LF
(Hinh 1A) bgi dac tinh manh mé, chidng gil lai cau
trdc gan nhu phan 16n cau tridc cta enzyme wild-
type, nhung thiéu mién 5” — 3" exonuclease va gen
ma hoa cho protein lién két dudng maltose (Maltose
Binding Protein) gitp BstLF c6 hoat tinh chuyén dich
sgi manh mé hon. Hon nda, hé biéu hién T7
promoter cho hiéu suat biéu hién cao va dé dang
thao tac [9].

Nhom nghién ctu tién hanh téi uu quy trinh
bi€u hién enzyme BstLF trén ba yéu t6 la nhiét do,
néng dé chat cdm (ng va thsi gian cdm Ung.
Khoang nhiét d6 khao sat tir 16-37°C, ndng do IPTG
dugc khao sét lan lugt & nong d6 0,5 — 1 - 2mM, va
thai gian cdm Ung tir 3-7 gid. Trong cac diéu kién
dugc thtt nghiém, nhan thay rang diéu kién biéu
hién & 37°C trong 4 gid v&i TmM chat cdm ung IPTG
cho hiéu suét tét nhat.
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3. Prowin thy i e sae g gidi Hine | fWash b!rﬂw' chira 4imM i o 3 .f{iu}.
. Dich chay gua edl (wash haffer ohiia 40mM hnidazole v mie 2 ).
7. Dich chay gua el fwash buffer ehika 40mM vi ria 3 ldn).

& Dich rsate san ki phet 18 bao (cha qua edt).

Hinh 1. (A) So d6 cau trac plasmid pET15b_Bst-LF chira trinh tu méa hod protein Bst Large Fragment
(nguén: Addgene). (B) Hinh anh dién di SDS-PAGE sau tinh sach protein bang HisPur™ Ni-NTA Resin bang cac dém
rta khac nhau. Cot dau tién la bang danh dau co kich thuéc 67,9kD bang vai kich thudc clia protein BstLF. Cac
mi tén do6 chi bang protein BstLF thu héi dugc sau tinh sach.
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Sau khi pha té bao, protein dugc gan lén cot béi
dubi 6X-HisTag, cac protein khéng c6 dubi nay lap
tuc bi rda troi khoi cot. Ty & cac thanh pham dém
trong qua trinh tinh sach cting goép phan anh huéng
dén sy tinh sach cGia enzyme sau thu hoi. Két qua
khao sat thay rang & nong dé 40mM imidazole trong
dém rdra (wash buffer) dugc cho la t6t nhat dé loai
bd céac protein tap gan khong dac hiéu trén cot va
250mM-500mM imidazole trong dém rda gidi
(elution buffer) thu héi dugc lugng enzyme dich toi
da. Tuy nhién vi diéu kién han ché, ching t6i khéng
c6 budc loai mudi ra khoi dung dich dém, trong khi
dé imidazole néng d6 cao c6 thé gay uc ché cac
phan Ung sinh hoc phan ti sau nay. Chinh vi thé
nhom nghién ciu quyét dinh chon néng d6 250mM
imidazole cho elution buffer. Enzyme sau thu hoi
dugc dién di SDS-PAGE thé hién trén Hinh 1.

K&t qua phan tich protein BstLF trén gel SDS-
PAGE (Hinh 1B) cho thay dich lysate cé chira nhiéu
bang trong d6 c6 mot bang dam c6 kich thudc
tuong dong véi bang 67,9kD (giéng 8). Sau tinh sach
chi con mét bang protein duy nhat & giéng rlta giai,
¢ kich thuéc 67,9kD, cho thay protein sau tinh sach
khéng bi nhiém ban badi cac protein tap chat hoac
ndi tai cla ching cha E. coli. R6 rang khi tang néng
d6 imidazole trong dich rlra gidi tir 10mM lén 40mM
thi cac protein gan khong dac hiéu trén cot da bi
loai b hoan toan. Viéc lap lai buéc rira 2-3 1an cho
két qua do sach khong khac biét. Tuy nhién, san
lugng thu hoi sé cang bi hao hut néu ria qua nhiéu
lan. Cac giéng protein thu hoéi sau rra giai lan 1
(giéng 2, 4, 5) déu cho hinh anh bat mau dam,
chiing to hiéu suat thu hoi cao.

Su tinh sach protein anh huéng rat nhiéu cac
phan ng sinh hoc phan tl. M6t protein dugc tinh
ché bi nhiém ban cac tap chat c6 thé gay ra uc ché
phan Ung dién ra hodc gay ra hién tugng duong tinh
gid. Viéc tao ra mot quy trinh biéu hién va tinh sach
don gian, dd do sach phuc vu tng dung trong ky
thuat sinh hoc phan tir la diéu can thiét. Nghién cdu
nay da tao ra protein BstLF c6 Ung dung trong phan
Ung khuéch dai ddng nhiét phat hién ndo mo cau.

Tuy nhién, nhdm nghién ctu khéng khuyén cao st
dung protein nay dé phat hién vi khuan E. coli vi né
vat chu trong qua trinh biéu hién, viéc con tén du
DNA cla chliing chu trong dich thu hoi protein la
diéu kho tranh khai.

3.2. Két quad do néng dé enzyme BstLF theo
Bradford assay

Nong do protein trong dung dich thu hoi dugc
danh gia bang phuong phéap Bradford. Thuéc thir
phan Ung chi yéu véi du lugng arginine va phan
Ung it hon véi du lugng histidine, lysine, tyrosine,
tryptophan va phenylalanine. Th&r nghiém dua trén
quan sat rang do hap thu t6i da doi véi dung dich
axit cila Coomassie Brilliant Blue G-250 thay déi tu
465nm sang 595nm khi xdy ra lién két véi
protein. Phuong phap do c6 pham vi dé nhay gan
vGi 5 dén 100ug/mL protein [10].

N&ng dé BSA chudn
5 0,018466667
10 0,037166667
20 0,042466667
50 0,108933333
80 0,151266667
100 0,179266667

Hinh 2. Xay dung biéu dé dudng chuan Bradford.
DPudng chuan dugc xay dung béi 6 néng dé BSA bao
goém (5ng/uL, 10ng/uL, 20ng/uL, 50ng/uL, 80ng/uL,
100ng/uL) tuyén tinh véi gia tri ODsys theo ham s6 'y =
0,0017x + 0,015 v&i x la néng dé protein (ng/uL) vay la
gia tri OD595 clia phuc hop thudc thir-protein.

Trong phép do nay, dudng chudn dugc xay
dung tur BSA tuyén tinh trong khoang tu 5ng/uL-
100ng/uL. Tiép theo, pha lodng protein BstLF theo
cac hé sé lan luot la 2 - 4 - 10 lan. M6i nbng d6 dugc
do 1ap lai 3 1an, sau d0 lay gia tri trung binh. Néng dé
protein dugc tinh theo cdng thuc trong Bang 1.
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Bang 1. Bang két qua do ndng dd protein BstLF theo phuong phap Bradford

Hé sd pha | Néng do protein S 'd.[q _Nm.:g de
- protetin protein trung
lodng (ng/ulL) bi
N oinh (um)
(8) Lo oz ul)
(A) 0,015)/0,0017) (E=5D/3)
Rira 2 lan Wash  0-142633 2 150,1569
buffer (40mM  0,074167 4 139,2157 141,5556 2.1
imidazole) 0,038 10 135,2941
Rira 3 fan Wash 01021 2 102,4706
buffer (40mM  0,060967 4 108,1569 108,7712 1,61
imidazole) 0,034667 10 115,6863

Tu két qua trén cho thay, néng dé protein bi giam di khi tang budc rlra ti 2 1an 1én 3 1an. Do dé, quy
trinh thuc hién 2 budc ria la phu hgp va khéng nén rita qua nhiéu & néng dé cao imidazole. Tuy nhién
Bradford c6 mét nhugc diém la chi do dugc néng doé protein téng s6. Diéu nay c6 nghia khéng phai tat ca
protein do dugc déu la protein dich va déu c6 hoat tinh. Chinh vi vay, protein sau tinh ché& can dugc trai qua
thi nghiém khao sat hoat tinh.

3.3. Két qud khdo sdt hoat tinh enzyme BstLF trong phdn ting khuéch dai ddang nhiét LAMP

Khéng
BstLF 30nM 50nM 80nM enzyme 100nM
DNA DNA DNA DNA DNA DNA

chuan chudn chuén chuén chuan chuén

Hinh 3. Hinh anh dién di két qua khao sat hoat tinh enzyme BstLF tinh sach
dugc bang phuong phap khuéch dai ddng nhiét LAMP.

Két qua khuéch dai LAMP cho thay day bang véi nhiéu kich thudc khac nhau (ladder) trén gel dién di
agarose. K&t qua khuéch dai ciing khac nhau khi ndng dé enzyme thay déi. 3 phan (ing khong chiia enzyme
BstLF, khong thu dugc tin hiéu. Véi lugng khao sat tir 30nM-100nM, thdy rang tir 50nM dén 100nM cho hinh
anh ro nét trén gel dién di, khong cé hién tugng duong tinh gia & cac mau DNA ching &m hodc mau khong
b6 sung enzyme. Diéu nay ching td, enzyme BstLF tinh sach dugc c6 hoat tinh, va do tinh khiét cé thé tng
dung trong phan ting kéo dai chubi.
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3.4. Két qua t6i uu phan ting sir dung Bst Large Fragment cho khuéch dai ddng nhiét qua trung gian
vong Iap phdt hién N. meningitidis

Nham cai thién két qud phan Ung khuéch dai ddng nhiét qua trung gian vong ldp phat hién N.
meningitidis, nhém nghién ctru thuc hién t6i uu dya trén cac yéu té bao gém néng dé enzyme, nhiét do, thai
gian phan ung, nbng dé MgSoO,, KCl...

T BT L33+ & 500 phit & phat 70 phviit

WO DML DNA M0 DRk DMA MO DHA DML RO DMA DR Maaw DA DA
daaln  chudn thadn  chade oule  ouln adn ol chisdey  ehnadn
g dsons i i a8

A.
oM Betain 048 Betain DUEM Betain
M Dby e P 1 HyO DMA i e o HA iy 10 ] 1
chizhn chuidn chiskn
m

DA bl i 1w DNA, ¢ bl Lo DA 1@ 1oL ¥

Hinh 4. Hinh anh dién di két qua t6i uu phan tng LAMP phét hién N. meningitidis
st dung enzyme BstLF. Téi uu nhiét d6 phan (ng; (B) Téi uu thai gian phan tng;
(C) T6i uu néng dd Betain trong dém phan tng; (D) T4gp32 gop phan én dinh phan tng.

Hiéu suat khuéch dai LAMP t6t nhat & nhiét do la 63°C (Hinh A), thai gian phan Ung t6i uu la 50 phut
(Hinh B). K&t qua nghién ctru chi ra xu hudng bat cap moéi khéng dac hiéu ¢ nhiét d6 thap va bat cap kho
khan & nhiét d6 cao; thai gian phan Ung qua lau gay ra hién tugng duong tinh gid & cdc mau am tinh. Xu
huéng nay cling dugc chi ra bdi cadc nghién cdu trudc day béi Luo Z va cdng su [11] va nghién clu cla

7



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.18 - N°5/2023

DOl ....

Hardinge P va Murray JAH [12]. Nham t6i uu thanh phan dém phan (ing, mét dai néng dé tir 2 mM dén 8mM
MgSO, va ti 50mM dén 150mM KCl dugc khao sat. K&t qua cho thay diéu kién phan (ng téi uu khi sir dung
dém chda 2mM MgSO, va 50mM KCl. Ngoai ra, nghién clu ciing khao sat déi chat hé trg phan ing nhu
betain giip gidm hoac tham chi loai bé su phu thudc vao thanh phan cip bazo clia qua trinh chuyén déi
nong chay nhiét DNA, 1am 8n dinh DNA, tir d6 tao diéu kién thuan lgi cho viéc tdch mach DNA [13, 14].Déng
thai viéc bd sung thém protein bam mach don (single strand binding) T4gp32 gitp cho phan tng 6n dinh
va chinh xac han. Ré rang, két qua thi nghiém trong nghién ctiu nay da chi ra, viéc b sung Betain va T4gp32
hoan toan c6 Igi cho phan ting va tang d6 nhay gap 10 lan tir 100 con 10 ban sao/phan ting so véi phan tng

khong co hai chat trén.

BstLF inhouse

Bst large fragment [Neb)

Bst3.0 (Neb)

DNA DNA
10° 10 10°

chuén

huan
Ho ©
arm :

H,0

DNA
chuén
am

10t 102 H,0 10° 10t 10

Hinh 5. Hinh anh so sanh két qua phat hién N. meningitidis bang phan tng khuéch dai dang nhiét LAMP
st dung BstLF tu san xuat (BstLF in-house) véi Bst large fragment (NEB) va Bst3.0 (NEB).

Nhém nghién ctu thuc hién thi nghiém song
song, danh gia hoat tinh cla BstLF tu san xuat so véi
enzyme Bst large fragment thuong mai (NEB) va
enzyme Bst3.0 thuong mai (NEB) trong phdn Ung
khuéch dai dang nhiét phat hién N. meningitidis. Két
qua cho thdy enzyme BstLF in-house cé thé phat
hién dugc cdc mau tir 10 ban sao/phan Ung. Khong
xuat hién hién tuogng duong tinh gid & cac mau
chiing am. So véi enzyme Bst large fragment thuong
mai (NEB) chi khuéch dai dugc mau & néng d6 100
ban sao/phan ting, mdc du né c6 chung quy trinh téi
uu so vdi BstLF in-house (63°C trong 50 phut). Tuy
nhién, BstLF in-house c6 hoat tinh dich chuyén sgi
tuong duong véi enzyme Bst 3.0 (NEB), cung phat
hién dugc nong dd 10 ban sao nhung thdi gian
phan Ung 50 phut va lau hon khi st dung enzyme
Bst3.0 cho két qua sau phan tng 20 phut. Day co |é
la nhugc diém cla thé hé enzyme BstLF so VGi
enzyme Bst3.0. Ngoai ra, enzyme Bst3.0 con thé hién
hoat tinh phién ma ngugc, nhung enzyme BstLF thi
khong [15].

3.5. Két qua nguédng phdt hién cia phdn ting
LAMP sit dung BstLF in-house phdt hién N.
meningitidis trén mau ching ém va panel chiing
duong.

Panel chung duong la chang chuidn N.
meningitidis dugc tach chiét va pha loang thanh
panel vai d6 pha loang 10 lan theo dai nong do: 10%
10'; 10% 10% ban sao. M&i mau lap lai 20 lan. Két qua
dugc liét ké trong Bang 2 dudi day:

Bang 2. Két qua phat hién duong tinh N.
meningitidis bang phan iing LAMP s dung BstLF
in-house sau 20 lan lap lai tai méi néng dé

H,0 0/20

DNA chuan am 2/20
10° ban sao/ phan trng 4/20
10" ban sao/ phan trng 3/20
102 ban sao/ phan rng 19/20
103 ban sao/ phan (*ng 20/20



TAP CHI Y DUOC LAM SANG 108

Tap 18 - S6 5/2023

DOL....

Nhu vay, nghién clru da biéu hién va tinh sach
thanh céng enzyme BstLF Ung dung phat hién N.
meningitidis dua trén céng nghé khuéch dai dang
nhiét LAMP, la phuong phap don gidn, nhanh
chdng, chinh xac. Két qua lap lai, nghién ctiu nay xac
nhan dé nhay phat hién la 10° ban sao/phan tng (d6
tin cdy 95% vai 19/20 lan lap lai), déi khi phat hién
dugc tu 1-10 ban sao/phan ung.

4. Két luan

Bi€u hién va tinh sach thanh céng enzyme BstLF
va Ung dung trong xét nghiém LAMP phat hién N.
meningitidis v&i ngudng phat hién la 10* ban
sao/phan Ung, d6 tin cay 95%.

Loi cdm on: Nhém nghién cliu xin tran trong
cadm on Bd Quéc Phong da tai trg cho nghién ciu
nay (ma s6 dé tai: 20208940).
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