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(57) Giai phap hitu ich dé cap dén kit PCR da mdi dé chan doan dong thoi vi khuan than

Bacillus anthracis va vi khuan _gay bénh dich hach Yersinia pestis, trong do kit nay bao

gdm sau cap moi dung dé khuéch dai dong thoi bay san pham gdm ba gen dich 1a vrrd,

pagA va capA cta vi khuan than Bacillus anthracis, ba gen dich ypo2088, pla va cafl cia

vi khuan dich hach Yersinia pestis va mot gen dich lef ctia plasmit dbi chting noi kiém. Kit

theo giai phap htru ich giap chén doan nhanh, déng thoi vi khuan than va dich hach. Ngoai

ra giai phap hitu ich con dé xuat doi ching néi kiém plasmit tai t6 hop dé lam 601 ching
noi kiém cho kit theo giai phap hitu ich dé xac minh két qua ciia kit PCR da moi, tranh
duoc hién tuong am tinh gia.
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Linh vye ky thuét dwgc dé cap

Gidi phdp hitu ich dé cap dén kit PCR da mdi chira dbi chiing ndi kiém (internal
control - IC) plasmit tai t6 hop ding d x4c dinh ddng thoi vi khudn than Bacillus
anthracis va dich hach Yersinia pestis. Ngoai ra, giai phap hitu ich con dé cap dén
plasmit t4i t hop ding lam déi chimg noi kiém trong kit PCR da mdi d& xéc minh két

qué ctia kit PCR da mdi theo giai phap hitu ich.
Tinh trang k§y thuit ciia giai phap hiru ich

Trén thé gidi, da c6 mot sb kit PCR dung dé chin doan vi khudn than Bacillus
anthracis cling nhu vi khuén dich hach Yersinia pestis nhu kit Bacillus anthracis PCR
Detetion Kit ctia hiang Takara Bio inc., LightMix Kit cta hang Roche (realtime PCR),
PathAlert™ Detection Kit (Invitrogen). Céc kit nay chi phat hién mét loai plasmit d6c
lyc trén mdi vi khuin than ciing nhu vi khun dich hach (thuong 13 gen pag4, pla) nén
khong phét hién dugc cac trudng hop vi khuén than hay dich hach thiéu mét trong céac
plasmit doc luc trén. Mit khéac, cac kit thuong mai thudng doi hoi cac trang thiét bi

chuyén dung, déng b va dit tién.

Déi véi vi khudn than trong tw nhién, dé chn doan chinh xac nhitng ching c6
doc luc, ngoai gen dic trung trén nhiém sic thé, cin phai chi ra dugc su c6 mit ddy du
cta hai plasmit doc luc 1a pXO1 va pXO2. Trong thuc té ¢6 nhitng ching vi khuin
than Bacillus anthracis bi thiu mot trong hai plasmit trén nén kha ning gay bénh thay
dbi. Tuong tw v6i vi khuin dich hach Yersinia pestis, hai plasmit lién quan dén tinh
doc la pPCP1 va pMT1 véi céc gen dic trung tuwong tng. Tuy nhién, trong mot sd
truong hop, cac plasmit nay khong bén, c6 thé bi mit di trong tu nhién hodc trong qua
trinh nudi cy (Batra S. A. et al., 2013, A sensitive & specific multiplex PCR assay for
simultaneous detection of Bacillus anthracis, Yersinia pestis, Burkholderia
pseudomallei & Brucella species, Indian Journal of Medical Research, Vol. 138, p.
111-116; Tomaso H. et al., 2003, Rapid detection of Yersinia pestis with multiplex
real-time PCR assays using fluorescent hybridisation probes, FEMS Immunology and
Medical Microbiology, Vol. 38, No. 2, p. 117-126). Do d4, c4c kit nhu gidi thiéu &
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trén khong danh gia duoc day du tinh trang doc luc ctia vi khuén than va dich hach, va
phai phu thudc vao thiét bi chuyén dung dat tién, nhung vin c6 thé bo sot chéan doéan.

néu ching vi khuan thiéu plasmit chira gen dich ctia bo kit.

Do d6, d& dap tmg yéu ciu vé an ninh, quéc phong va khic phuc duoc tinh trang
trén, can c6 kit PCR tbi vu dung dé chan doan nhanh, déng thoi hai tac nhan vi khudn
than va dich hach.

Ban chit ky thuit ciia giai phap hiru ich
Giai phap hitu ich d& cép dén kit PCR da mdi dé chdn doan ddng thoi vi khuin
than Bacillus anthracis va vi khuan gy bénh dich hach Yersinia pestis, va plasmit tai

t6 hop dé 1am d6i chimg ndi kiém trong kit theo giai phéap hitu ich.

Theo khia canh thit nhit, giai phap hiru ich d& cap dén kit PCR da mdi dé chan
doan ddng thoi vi khuln Bacillus anthracis va vi khuan giy bénh dich hach Yersinia

pestis, trong d6 kit nay bao gom:

a) cac cap mdi ¢6 trinh tu néu trong SEQ ID No. 1 va SEQ ID No. 2; SEQ ID
No. 3 va SEQ ID No. 4; SEQ ID No. 5 va SEQ ID No. 6; SEQ ID No. 7 va SEQ ID
No. 8; SEQ ID No. 9 va SEQ ID No. 10; SEQ ID No. 11 va SEQ ID No. 12 dé khuéch
dai twong tng céac gen dich vrr4, pagd va capA cia vi khuan than Bacillus anthracis

va cac gen dich ypo2088, pla v cafl cia vi khudn dich hach Yersinia pestis;

b) thanh phén d& thuc hién phan tng PCR bao gém dung dich dém, cac dNTP,
enzym Taq ADN polymeraza va MgClz; va

¢) plasmit tai td hop chira gen lef c6 hai d4u chira trinh tw nhan biét ctia cip mdi
c6 trinh tu néu trong SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai déi chimg néi
kiém voi san phdm khuéch dai c6 trinh tu néu trong SEQ ID No. 13.

Theo khia canh thit hai, giai phap hitu ich dé cap dén plasmit ti td hop chita gen
lef c6 hai dAu chira trinh tu nhén biét cua cap moi ¢6 trinh tu néu trong SEQ ID No. 5
va SEQ ID No. 6 dé khuéch dai dbi chimg noi kiém véi san pham khuéch dai 6 trinh
tu néu trong SEQ ID No. 13.

Mo ta van tat hinh vé
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Hinh 1 1a anh dién di trén thach agaroza 1,5% ctia san phdm PCR da mdi. Trong
d6 S1 12 mAu bénh phim duong tinh véi vi khudn dich hach ¢6 doc luc; S2 1a miu
bénh phim dwong tinh véi vi khudn than ¢6 doc luc; S3 13 miu bénh phim duong tinh
déng thoi v6i ca vi khuén than va dich hach; S4 12 mau bénh phim am tinh; S5 13 miu
bénh phim dwong tinh v&i vi khudn than khéng doc; DC(+) va DC(-) 1a dbi ching
dwong va ddi chimg 4m; M 1a thang chuén 100 bp.

MG ta chi tiét giai phap hitu ich

Sau ddy, gidi phdp hitu ich duoc mé ta chi tiét v6i cac vi du va cac phuong an
thuc hién cu thé, tuy nhién, cdc vi du va cac phuong 4n thuc hién ndy chi nhim muc
dich 1am rd ban chét cua gidi phép hitu ich chtt khong nhim han ché pham vi yéu ciu
bao ho cia giai phap.

Gen vrr4 1a gen dic trung trén nhiém sic thé ma héa cho protein VrrA, thudng

duoc sit dung trong chan doan Bacillus anthracis. Gen ndy c6 chidu dai 444 cdp bazo

(base pair-bp) va c6 sb truy cép trén ngén hang gen 1a CP001215.

Gen pagA 1a gen trén plasmit doc luc pXO1 dic trung cho Bacillus anthracis ¢6
doc e, ma héa cho khang nguyén bao vé PA (protective antigen). Gen nay c6 chidu

dai 2295 bp va c6 sb truy cép trén ngén hang gen 1a CP007665.

Gen capA 1a gen trén plasmit ddc luc pXO2 dic trung cho Bacillus anthracis ¢6
doc lyc, méd hda cho protein capA tham gia vao qu4 trinh tao vo. Gen nady c6 chidu dai

1236 bp va c6 sb truy cép trén ngén hang gen 1a CP007664.

Gen ypo2088 14 gen dic trung trén nhiém sic thé ma hoéa cho protein cia enzym
metyltransferaza dic trung cho vi khuén than Yersinia pestis. Gen ndy c6 chidu dai

645 bp va c6 sb truy cép trén ngan hang gen la CP002956.

Gen pla 13 gen nim trén plasmit pPCP1, quyét dinh tinh doc cta Yersinia pestis
bing con dudng lay truyén qua da do ma héa cho protein plasminogen, c6 tir 150 dén
200 ban sao trong hé gen cia Yersinia pestis. Gen nay c6 chidu dai 939 bp va c6 sb

truy cdp trén ngan hang gen 1a AL109969.

Gen caf! 1a gen trén plasmit pMT1, ma héa khdng nguyén vé F1 (fraction 1) co
tac dung gitip cho Yersinia pestis khong bi hap thu béi dai thuc bao. Gen nay c6 chidu

dai 513 bp va c6 sb truy cép trén ngdn hang gen 14 AL117211.
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Giai phép hitu ich d& xuét kit PCR da mdi dé chan doan dong thoi vi khuan than

Bacillus anthracis va vi khuan dich hach Yersinia pestis, trong d6 kit nay bao gom:

a) cac cdp modi ¢6 trinh ty néu trong SEQ ID No. 1 va SEQ ID No. 2; SEQ ID
No. 3 va SEQ ID No. 4; SEQ ID No. 5 va SEQ ID No. 6; SEQ ID No. 7 va SEQ ID
No. 8; SEQ ID No. 9 va SEQ ID No. 10; SEQ ID No. 11 va SEQ ID No. 12 dé khuéch
dai twong Gng cac gen dich vrrd, pagd va capA cta vi khuén than Bacillus anthracis

va cac gen dich ypo2088, pla va cafl cia vi khudn dich hach Yersinia pestis;

b) thanh phin d& thuc hién phan tmg PCR bao gém dung dich dém, cac dNTP,
enzym Taq ADN polymeraza va MgCly; va

¢) plasmit tai t& hop chita gen lef c6 hai d4u chira trinh ty nhan biét ctia cip moi
¢6 trinh tw néu trong SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai ddi ching noi
kiém véi san phdm khuéch dai c6 trinh trr néu trong SEQ ID No. 13.

Céc cip mdi ding dé khuéch dai cac gen dich vrrd, pagd, capA, ypo2088, pla va
cafl, duoc thiét ké dua trén trinh tu clia cac gen dich ndy dd duoc cong bd trén ngan
hang gen vé6i cac md sb tuong tng 14 vrrd GenelD: CP001215, pagd GenelD:
CP007665, capA GenelD: CP007664, ypo2088 GenelD: CP002956, pla GenelD:
AL109969 va cafl GenelD: AL117211.

Phuong phap thiét k& cip mdi 1a da biét dbi voi cac chuyén gia trong linh vuc
nay, va c6 thé tim thay trong nhiéu tai liéu (Untergrasser A. et al, 2012, Primer3 -
new capabilities and interfaces, Nucleic Acids Research, Vol. 40, No. 15, ell5;
Koressaar T. et al, 2007, Enhancements and modifications of primer design program
Primer3, Bioinformatics, Vol. 23, No. 10, p. 1289-1291). Theo giai phap hitu ich, cac
tac gia da lya chon nhitng vung c6 do bao thu cao nhét trong sdu gen néu trén dé thiét
ké mdi. VAn d& mau chdt ¢ day la thiét ké sau cap moi phi hop cho phan tng PCR
da moi phat hién ddng thoi vi khuén than va dich hach c6 doc luc trong tw nhién. Sau
cap moi nay phai khong duoc bét cip chéo 14n nhau ciing nhu ddm bao khong canh
tranh, trc ché 1An nhau. Céc tac gia da thiét ké cac cap mdi déu c6 chiéu dai 20 bp va
ty 18 phan trdm cta nucleotit G va C kha tuong ddng véi nhau ¢ dam béao nhiét do

bét cdp clia cac cip moi ndy voi gen dich cling twong duong nhau, nham khuéch dai
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cung lac nhi€u gen dich trong cling mot diéu kién vé nhiét dd va cac thanh phan cda

phan tmg PCR da mdi.

Theo do, céc tac gia da thiét ké duoc cip mdi c6 trinh tw néu trong SEQ ID No.
1 va SEQ ID No. 2 dé khuéch dai doan ADN c6 chidu dai 222 bp ciia gen dich vrr4,
cap mdi ¢6 trinh tw néu trong SEQ ID No. 3 va SEQ ID No. 4 dé khuéch dai doan
ADN c6 chiéu dai 751 bp cua gen dich pagA va cip mdi c6 trinh ty néu trong SEQ ID
No. 5 va SEQ ID No. 6 dé khuéch dai doan ADN c6 chiu dai 610 bp ciia gen dich
capA, cip mdi c6 trinh tw néu trong SEQ ID No. 7 va SEQ ID No. 8 d& khuéch dai
doan ADN c6 chiéu dai 103 bp cua gen dich yp02088, cip mdi c6 trinh ty néu trong
SEQ ID No. 9 va SEQ ID No. 10 dé khuéch dai doan ADN c6 chidu dai 438 bp ctia
gen dich pla va cip moi ¢6 trinh tw néu trong SEQ ID No. 11 vi SEQ ID No. 12 dé
khuéch dai doan ADN c6 chiéu dai 271 bp ctia gen dich cafl. Kich thudc ciia cac doan
gen dich dugce nhén béi cac cip mdi néu trén du dé c6 thé phén bi€t r6 rang trén ban

dién di thach agaroza.

Gen dich Trinh tu mdi S4 trinh tu
vrr4 cia vi khudn | CTGTAAGCCC TGTCGTCGAA SEQ ID No.1
B. anthracis CCTCGCGCAC TTCTTTTTCT SEQ ID No.2
pagA cia vi khudn | AAATGGAGCA CGGCTTCTGA SEQ ID No.3
B. anthracis AGCCTGTATC CACCCTCACT SEQ ID No.4
capActa vi khudn | TGACGATGAC GATGGTTGGT SEQ ID No.5
B.anthracis GCTTCCTGTC TAGGACTCGG SEQ ID No.6
ypo2088 ciia vi| GGATGAGATA ACGCGGGTGT SEQ ID No.7
khuan Y. pestis AGAGAATCGT GATGCCGTCC SEQ ID No.8
pla ctia vi khuéan Y. | CGGGATGCTG AGTGGAAAGT SEQ ID No.9
pestis ATTACCCGCA CTCCTTTCGG SEQ ID No.10
cafl ctia vi khuin | CGCTTACTCT TGGCGGCTAT SEQ ID No.11
Y. pestis GCTGCAAGTT TACCGCCTTT SEQ ID No.12

Cip mdi ding dé khuéch dai déi chiing noi kiém ciing c6 trinh ty néu trong SEQ
ID No. 5 va SEQ ID No. 6, chi khac & san pham khuéch dai gen. Pbi chitng néi kiém
1a plasmit t4i t hop dugc thiét ké chia gen lef v6i hai ddu gin doan ADN nhén biét c6
trinh tu néu trong SEQ ID No. 5 va SEQ ID No. 6 thdong qua qua trinh tach dong.

Trinh ty cia gen lef d& dugc cong bd trén ngan hang gen véi mi sd 13 GenelD:
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CP006743, day 1a gen c6 ngudn gde tir vi khudn than. Plasmit tai t& hop dugc str dung
lam d6i chimg ndi kiém dugc khuéch dai béi cap mdi mdi trén khuéch dai cho san
phdm ADN véi kich thude 1000 bp ¢6 trinh tu néu trong SEQ ID No. 13 (phén biét r5
rang véi kich thude cia sau gen dich chin doan nhu trén khi dién di thach agaroza).
Chinh nh& chién Iugc thiét ké ndy da cho phép dbi chimg noi kiém str dung chung cap
mdi khuéch dai c6 trinh tu néu trong SEQ ID No. 5 va SEQ ID No. 6 ma khong phai
thiét ké b6 sung cip mdi riéng clia dbi chimg nodi kidm. Day 13 wu diém néi bat cia di
ching noi kiém theo kit ctia giai phap hitu ich.

Viéc str dung dbi ching nodi kiém (dugc bd sung véi lugng t6i thidu vira du trong
giai doan tach chiét ADN) ctia kit PCR da mdi theo giai phap hitu ich gitip kidm soat
duoc chit lwong cia qua trinh chin doan va xac dinh dugc két qua chin doan 13 4m
tinh that hay 4m tinh gia. Cu thé, néu cac héa chét va thao tac k¥ thuét ciia nguoi thuc
hién trong qua trinh tach chiét ADN va PCR dam bao thi két qua PCR luén dwong tinh
v6i doi chimg ndi kiém. Trong truong hop két qua PCR d6i véi dbi chimg ndi kim 13
am tinh, thi héa chat hong hay qué trinh thye hién da c6 sai sét, va két qua chin doan
khi d6 khong c6 gi4 tri, qua trinh chén doan cin phai dugc thuc hién lai. Ddng thoi,
viée str dung dbi ching ndi kiém trong giai doan tach chiét ADN cua kit theo giai phap
hitu ich wu diém hon so véi viéc chi bd sung vao giai doan sau (giai doan chay PCR)
nhu hau hét cac kit trén thi trudng (chi kiém sodt dwoc giai doan chay PCR). Béi chi
khi d6i chimg ndi kiém duoc st dung trong giai doan ddu tién trong quy trinh tach

chi€ét ADN méi c6 thé kiém soét dugc toan bd qua trinh chan doan.

Céc hoa chét ding cho phén tng PCR gbm c6 dung dich dém PCR, cic dNTP,
enzym Taq ADN polymeraza, MgCl,. D4y la céc hoa chit thong dung cta phan tng
PCR, va Ia kién thirc thong thudng dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc
ky thuat nay. Tuy nhién, viéc két hop sdu cip mdi dé khuéch dai déng thoi ba gen dich
ctia vi khuén than, ba gen dich cta vi khun dich hach va mot gen dich cua dbi chung
ndi kiém trong mét dng nghiém cho két qua do nhay, d6 dic hiéu 100% (két qua kiém
dinh trén bo mau chudn cta Vién Kiém dinh vacxin va sinh phdm Y t&, Bo Y &) 1a uu
diém dic biét cua kit theo giai phdp hitu ich. Ngoai ra, viéc thuc hién céc phan tng
khuéch dai chi trong mot dng nghiém lim giam gia thanh xét nghiém, rat ngén thoi
gian tré 161 két qua. P& c6 dugc kit PCR da mdi v6i dbi chimg ndi kidm theo giai phap

hiru ich ndy, cAc tic gid t6i wu héa phan tmg PCR da mdi cho ca céc gen dich niy. Céc

-7-



2641

tac gia da 1an luot thir c4c thanh phin trong phan (g PCR da mbi véi céc ndng d6
khac nhau bao gém dung dich dém PCR, n6ng do MgCl,, néng d6 mdi va néng do
ADN khuén. Doi v6i chu trinh nhiét ciing 14n lwot thir véi cac ndng dé bién tinh, gin
mdi, kéo dai cac chudi khac nhau dua trén dic diém, thanh phén moi, kich thuée doan
gen dich can khuéch dai va dwa vao chu trinh chuin ciia phan tng PCR. Sau mdi l4n
thyc hién phan tng v6i mi nong do, thanh phin tham gia phan tmg va véi mdi chu
trinh nhiét khac nhau, két qua san phdm PCR duoc lya chon 13 nhitng biang ddm nét
nhét, dic hidu dung kich thuéc mong muén va khong c6 sén phdm phu. Cac thong s6
vé ndng d6 cia cac thanh phin tham gia phan tmg s& dugc lua chon cho cac 1an tién
hanh phan ting tiép theo twrong ng vi biang san phim PCR 18 nét va dic hidu. Cu thé,
céc thanh phan t6t nhit dé thyc hién phan tng PCR da modi cho ca sau gen dich vrr4,
PpagA, capA, ypo2088, pla, cafl va dbi chimg nodi kiém dugc céc tac gia dé xuit trong

Bang 1 duéi ddy sau qua trinh nghién ctru véi trén 1000 phan tng thir nghiém.

Kit PCR da mdi theo gidi phép hitu ich duge st dung dé chn doan dong thoi vi
khuan than Bacillus anthracis va dich hach Yersinia pestis bang cach bd sung ADN
ctia mau can chin doan (mAu ADN nay duoc chuin bi bang kit tach chiét ADN téng sb
thuong mai bét ky) vao bng eppendorf da chira sin cac thanh phin ciia kit PCR da mdi

v6i ndng d¢ va thé tich nhu duoc thé hién trong Bang 1.

Béng 1: Thanh phan ctia phan tmg PCR da mdi

STT Thanh phan Nong dd Thé tich (ul)
1 | Mdi ¢6 trinh tw SEQ ID No. 1 0,6 uM 0,75
2 | Mdi c6 trinh ty SEQ ID No. 2 0,6 M 0,75
3 | Mbi c6 trinh ty SEQ ID No. 3 0,6 uM 0,75
4 | Mi c6 trinh tw SEQ ID No. 4 0,6 pM 0,75
5 | Mdi ¢6 trinh ty SEQ ID No. 5 0,64 pM 0,8
6 | Mbdi c6 trinh ty SEQ ID No. 6 0,64 uM 0,8
1 | Mdi c6 trinh ty SEQ ID No. 7 0,1 uM 0,25
2 | Mdi ¢6 trinh ty SEQ ID No. 8 0,1 pM 0,25
3 | Mbi c6 trinh ty SEQ ID No. 9 0,1 uM 0,25
4 | Mi c6 trinh ty SEQ ID No. 10 0,1 uM 0,25
5 | Mdi c6 trinh ty SEQ ID No. 11 0,1 pM 0,25
6 | Mdi c6 trinh ty SEQ ID No. 12 0,1 pM 0,25
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10 | Dung dich dém 1,2 X 3

11 | Cac dNTP 0,25 mM 2,5

12 | Enzym Taq ADN polymeraza 25U 0,5

13 | MgCl, 0,6 mM 0,6

14 | ADN khuén 10 ng/ul 5
Téng thé tich 25pul

Sau d6 tron nhe nhang, ddy kin nfp 6ng eppendorf rdi tién hanh chay PCR véi
chu trinh nhiét nhu duoc thé hién trong Bang 2.

Béang 2. Chu trinh nhiét cia phan ttng PCR da mbi

Budc Phan ting Nhiét d6 (°C)  Thoi gian Chu ki
1 Bién tinh 94 5 phit 1
2 Bién tinh 94 1 phut
3 Gan mbi 56 45 gidy 32
4 Kéo dai chudi 72 50 gidy
5 Hoan tit kéo dai 72 10 phit 1
6 Két thiic phan tmg 4 %

Céc luu y khi tién hanh:

- Khu vyc xir Iy miu va trdn cac thanh phan dé thuc hién phéan tmg PCR phai
duoc bb tri biét 18p va khir tring bé mat bang dung dich natri hypoclorua 0,5%, chiéu

tia ttr ngoai trudc va sau cac thao tac dé tranh 1ay nhiém chéo.

- Qua trinh trén cac thanh phén phai dugc thuc hién trén d4 hoic khay gift lanh,
tién hanh phan umg PCR ngay sau khi tron.

San phém PCR thu dugc duge dién di trén thach agaroza 1,5%, nhudm béng EtBr
0,5ug/ml trong thoi gian tir 15 d&n 20 phat va chup anh bang 4nh sang tr ngoai.

Toan bd qua trinh thyc hién chin doan dugc thuc hién khoang tir 4 dén 5 gio.
Cach doc két qué dién di nhv sau:

Truong hop 1: ¢ 1 bang dién di kich thuéc twong tng vé6i di chimg ndi kidm

(1000 bp) va xuét hién dong thoi ca 3 bang dién di c6 kich thudce twong ting véi cac
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gen dich vrr4 (222 bp), pagA (751 bp) va cap4 (610 bp). Mau nay dugc xac dinh 1a

duong tinh vé6i vi khudn than Bacillus anthracis ¢6 ddc luc.

Truong hop 2: ¢6 1 bang dién di kich thuéc twong tmg véi dbi ching noi kiém
(1000 bp) va xuét hién 1 hodc 2 bang dién di c6 kich thudc twong tng véi cic gen dich
vrrd (222 bp), pagA (751 bp) va capA (610 bp). Mau nay duoc x4c dinh 13 4m tinh voi
vi khuén than Bacillus anthracis c¢6 doc Iuc, hay d6 14 nhitng miu dwong tinh véi vi

khuén than khong ddy da doc lyc.

Truong hop 3: ¢6 1 bang dién di kich thudc twong ung véi dbi chiing néi kiém
(1000 bp) va xuét hién dong thoi ca 3 bang dién di c6 kich thude twong tmg véi cac
gen dich ypo2088 (103 bp), pla (483 bp) va cafl (271 bp). Mau nay duoc xac dinh la

duong tinh v6i vi khuan dich hach Yersinia pestis c6 doc luc.

Trudng hop 4: ¢6 1 bang dién di kich thuée twong tng v6i dbi ching ndi kiém
(1000 bp) va xut hién 1 hogc 2 béang dién di c6 kich thudce twong tmg véi cac gen dich
ypo2088 (103 bp), pla (483 bp) va cafl (271 bp). MAu nay dugc xac dinh 13 4m tinh
v6i vi khuén dich hach Yersinia pestis ¢6 déc luc hay d6 1a nhitng mAu duong tinh véi
vi khuén dich hach khong ddy da doc luc.

Truong hop 5: ¢6 1 bang dién di kich thuéc twrong tng véi déi ching néi kidm
(1000 bp) va xuit hién ddng thoi ca 6 bang dién di c6 kich thudc twong g véi cac
gen dich vrr4 (222 bp), pagA (751 bp), capA (610 bp), ypo2088 (103 bp), pla (483 bp)
va cafl (271 bp). Mau nay dugc xé4c dinh 1a duong tinh ddng thoi v6i vi khudn than
Bacillus anthracis va Yersinia pestis c¢6 doc luc.

Truong hop 6: c6 1 bing dién di c6 kich thuéce twong tng ddi chting néi kiém
(1000 bp) va khong hoic chi xuét hiénl béng c6 kich thudc twong (g véi gen dich
vrrd (222 bp). Mau nay dugc xac dinh 12 4m tinh v6i vi khuén than Bacillus anthracis
va dich hach Yersinia pestis c¢6 doc luc.

Truong hop 7: khong xuit hién bing dién di c6 kich thuédc tvong tmg voi dbi
chimg noi kiém (1000 bp). Két qua nay cho thiy hoa chét bi héng hodc qua trinh thao

tac o sai s6t va qud trinh chan doén cén phai dugc thyuc hién lai.

Kit PCR da mdi theo giai phap hitu ich dugc bao quan & nhiét do -20°C.
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Kit theo giai phép hitu ich chtra sau cip mdi dung dé khuéch dai dong thoi ba gen
dich vrrd, pagA, capA cta vi khuin than; ba gen dich ypo2088, pla va cafl cua vi
khuan dich hach, do d6 khic phuc duoc hién twong duong tinh gia ddi véi truong hop
ching vi khuan than Bacillus anthracis hay dich hach Yersinia pestis bi mat mot trong
cac gen trén, 1am gidm gi4 thanh chén doan bénh so véi viée phai thuc hién ba phan
ing riéng ré& (trong chin doan don 1¢ ting tdc nhan) hay viéc phai thuc hién sau phan

Ging riéng ré& (trong chén doan ddng thoi hai tac nhan) va rit ngén thoi gian chin doan.

Theo khia canh thi hai, giai phap hitu ich d& xuét plasmit t4i té hop chira gen lef
c6 hai ddu chira trinh ty nhan biét cia cdp mdi c6 trinh tu néu trong SEQ ID No. 5 va
SEQ ID No. 6 dé khuéch dai san phdm khuéch dai c6 trinh ty néu trong SEQ ID No.
13. Plasmit tai t0 hop ndy duoc ding lam déi chimg ndi kiém trong kit PCR da mbi

theo giai phap hitu ich néu trén.
Vi du thue hién gidi phap hitu ich
Vi du 1. Chin doan vi khuln than Bacillus anthracis va dich hach Yersinia pestis

- ADN ciia 5 mau bénh phim nghi nhiém vi khuén than va dich hach (m3u bénh
phém s6 1, 2, 3, 4 va miu bénh phém sb 5) duoc tach chiét theo quy trinh ctia nha san
xuit (ADN genome QIAGEN Minikit) sau khi bd sung 5pl plasmit d5i chimg néi kiém
(ndng dd 107 plasmit/ pl) cing miu bénh pham. Sau d6 cdc miu ADN nay cung ADN
ctia vi khuan than Bacillus anthracis va dich hach Yersinia pestis (dbi ching duong)
va ADN ctia vi khuén than Bacillus cereus va E. coli (d6i chimg 4m) duge bd sung vao
céc 6ng eppendorf chira hdn hop phan tng PCR da mdi véi thé tich va ndng d6 dugc

n€u trong Bang 1 néu trén.

- Tron nhe nhang, ddy kin nip dng eppendorf rdi chuyén ngay céc éng nay vao
méy PCR va bét diu chuong trinh chay véi chu trinh nhiét nhu dwgce néu trong Bang 2.

San phim PCR dugc dién di trén thach agaroza 1,5%. Két qua dién di san phidm
phén ting PCR da mbi dugc thé hién trén Hinh 1.

- O dudng chay S1 ciia mAu bénh phim sé 1, c6 1 bang dién di ¢6 kich thude
twong tng ctia ddi ching noi kiém va 3 bang dién di co kich thudc twong ng véi cac

gen dich ypo2088, pla va cafl, gibng nhu 3 bang dién di twong Gng trén dudng chay
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ctia d6i chimg duong (+). MAu nay duoc két luan 13 dwong tinh véi vi khuén dich hach

Yersinia pestis c6 doc luc.

- O dudng chay S2 clia miu bénh phim s6 2, c6 1 bing dién di c6 kich thudc
twong g ciia d6i chimg noi kiém IC va 3 bang dién di c6 kich thudc twong tng véi
céc gen dich vrrd, pagA va capA, gibng nhu 3 bang dién di twong tmg trén dudng chay
clia dbi chimg dwong (+). MAu nay dwogc két luan 1a duong tinh véi vi khuén than

Bacillus anthracis c6 doc luc.

- O duong chay S3 ctia mAu bénh phim s6 3, c6 1 bing dién di c6 kich thuée
twong Ung cia d6i ching ndi kidm IC va 6 bang dién di c¢6 kich thudc twong tmg véi
cac gen dich ypo2088, pla, cafl, vrrd, pagd va capA gidng nhu dudng chay cua ddi
ching duong (+). Mau nay duogc két luan la duong tinh déng thoi vé6i vi khudn than

Bacillus anthracis va dich hach Yersinia pestis c¢6 doc luc.

- O dudng chay S4 ctia mAu bénh phim s6 4, chi c6 1 bang dién di c6 kich thuge
twong tmg ctia dbi chimg ndi kiém IC gidng bang dién di tuong ing trén duong chay
ctia ddi chimg dwong (-). Miu nay duoc két ludn 1a 4m tinh dong thoi v6i vi khudn

than Bacillus anthracis va dich hach Yersinia pestis c6 doc luc.

- 0 duong chay S5 ctia mau bénh phim sb 5, c6 1 bang dién di c6 kich thudc
twong ng ctia ddi ching nodi kiém va trong cdc gen dich chi xuét hién 2 bang dién di
co kich thude twong tmg véi cic gen dich vrrd va pagd gidng nhu 2 bang dién di
tuong ng trén duong chay cia dbi ching duong (+). Miu S5 nay khong xuét hién
bang dién di c6 kich thuc twong ung véi gen dich capA4 - nhu vy c6 hién tuong mét
plasmit doc Iwc pXO2 - khién ching Bacillus anthracis nay bi giam doc luc. Mau nay
duogc két luan 1a duong tinh véi vi khudn than B. anthracis khong dz‘iy da doc luc hay
1a &m tinh v6i vi khudn than Bacillus anthracis c6 doc lyc. Day 13 wu thé cta kit PCR
da mdi theo giai phép hitu ich, c6 thé chin doan ddng thoi vi khuén than va dich hach
c6 doc luc, phan biét voi nhitng chung vi khudn than va dich hach khong day du doc

luc trong tu nhién.
Hi¢u qui dat dwoc ciia gidi phap hitu ich

Kit theo gii phép hitu ich chira sdu cip mdi ding dé khuéch dai ddng thdi ba gen
dich vrrd, pagd va capA cia vi khuén than Bacillus anthracis, ba gen dich ypo2088,

pla va cafl cua vi khudn dich hach Yersinia pestis va mdt gen dich ddi chung ndi
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kiém, do d6 khic phuc duge hién tuong dwong tinh gia dbi vei truong hop ching vi
khuén than Bacillus anthracis va dich hach Yersinia pestis khong diy di doc lyc, 1am
giam gia thanh chn doan bénh so véi viéc phai thyc hién cac phéan tng riéng r& va rat
ngan thoi gian chan do4n bénh. Giai phap hitu ich con cung cip mot plasmit ddi chirng
noi kiém duoc khuéch dai dong thoi trong phan ung PCR da mdi trén cho phép xac

minh két qua chin doan.
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YEU CAU BAO HQ
1. Kit PCR da mdi dé chin doan ddng thoi vi khuan gy bénh than Bacillus anthracis
va vi khudn gay bénh dich hach Yersinia pestis, trong d6 kit ndy bao gbm:

a) cac cap modi ¢6 trinh trr néu trong SEQ ID No. 1 va SEQ ID No. 2; SEQ ID
No. 3 va SEQ ID No. 4; SEQ ID No. 5 va SEQ ID No. 6; SEQ ID No. 7 va SEQ ID
No. 8; SEQ ID No. 9 va SEQ ID No. 10; SEQ ID No. 11 va SEQ ID No. 12 ¢ khuéch
dai tuong ung cac gen dich vrrd, pagd va capA cia vi khuén than Bacillus anthracis
va cac gen dich ypo2088, pla va cafl cua vi khuén dich hach Yersinia pestis;

b) thanh phin dé thyc hién phan tmg PCR bao gém dung dich dém, cdc dNTP,
enzym Taq ADN polymeraza va MgClz; va

¢) plasmit tai tb hop chita gen lef ¢6 hai diu chira trinh ty nhan biét ctia cip moi
¢6 trinh tu néu trong SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai déi chimg noi
kiém vé6i san phdm khuéch dai c6 trinh tu néu trong SEQ ID No. 13.
2. Plasmit tai td hop chira gen lef dé 1am dbi chimg ndi kiém trong kit PCR da moi
theo diém 1, trong d6 plasmit tai td nay c6 hai dAu chira trinh tu nhan biét cta cip mdi
¢6 trinh ty néu trong SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai san phim c6 trinh
tu néu trong SEQ ID No. 13.
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HINH 1

BC(} BC#) S1

eaf 271 bp _
ypo 103 bp —¥

Hinh 1. S1-5: m4u bénh phém xét nghiém
DC(+), PC(-): d6i chiing dwong va dbi chitng am

M: Maker 100 bp (Thermo Scientific)
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<110> Hoc vién Quan y

2641

DANH MUC TRINH TU

<120> Kit PCR da méi dé& chin doan ddng thoi vi khudn than Bacillus

anthracis va dich hach Yersinia pestis va plasmit tai td hop dung lam

abi chung ndi kiém trong kit nay

<130>
<160> 13
<170>

<210> 1
<211> 20
<212> ADN
<213> Nhéan
<221> CDS

<220>
<400> 1

ctgtaagccc

<210> 2
<211> 20
<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 2

cctcgcgcac

<210> 3
<211> 20
<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 3

aaatggagca

<210> 4

tao

tgtcgtcgaa

tao

ttctttttet

tao

cggcttctga
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<211> 20
<212> ADN
<213> Nhéan
<221> CDS

<220>
<400> 4

agcctgtatc

<210> 5
<211> 20
<212> ADN
<213> Nhéan
<221> CDS

<220>
<400> 5

tgacgatgac

<210> 6
<211> 20
<212> ADN
<213> Nhéan
<221> CDS

<220>
<400> 6

gcttcctgtce

<210> 7
<211> 20
<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 7

ggatgagata

<210> 8
<211> 20

2641

tao

caccctcact

tao

gatggttggt

tao

taggactcgg

tao

acgcgggtgt
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<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 8

agagaatcgt

<210> 9
<211> 20
<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 9

cgggatgctg

<210> 10
<211> 20
<212> ADN
<213> Nhén
<221> CDS

<220>
<400> 10

attacccgca

<210> 11
<211> 20
<212> ADN
<213> Nhan
<221> CDS

<220>
<400> 11

cgcttactct

<210> 12
<211> 20

tao

gatgccgtcc

tao

agtggaaagt

tao

ctcctttcgg

tao

tggcggctat

2641
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<212> ADN
<213>
<221> CDS
<220>

<400> 12

gctgcaagtt

<210> 13
<211> 1000
<212> ADN

Nhan tao

taccgecttt

2641

<213> Bacillus anthracis

<221> CDS

<220>
<400> 13

gcttcctgtce
acaagatcag
tcttccaagg
ggtgcataaa
gcaaatactt
ggatgttcct
ttaatggtat
tcccecttgata
acataatctt
taatgttcat
gataatgctt
ccaattgctt
gcctctttca
ttaactgttt
ttatcttcta
tatggcgaaa

tgacgtccca

taggactcgg
cattaccttt
atagatttat
gctgtaaaac
cttgtacctc
taagctgatt
ttaatacatc
atatcttacc
ccgaagattg
gtaataaagc
ctaaagatat
tatacatctc
tatggttatt
cttcttttgce
acaaaacagg
catgacgaaa

tcataatgtc

tttattatcg
tttaggatcc
ttcttgttcg
atcacgatgc
attgctattt
agtaaataaa
taaaaatttc
tatttcataa
gattacaagt
atctttccca
atgttttgta
taaaacatca
Cgccaaattt
acttaagtga
atgttcgaaa
aacataatct

accaaccatc

tattcttcce
tatcttgcca
ttaaatttat
tgtggctcga
tgttccaaga
agatcttgtc
tgatatggtt
taaacgttca
acgggttcat
taaatgtctt
atatcaccat
gatggtactt
aatactgtaa
atattcttat
ttcccactta
gtaccgtaac

gtcatcgtca
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cccagtgcegt
gcatccgttg
ccatgtaatt
tataatatgc
attctacaga
catctgaatc
gattaatttt
gtgccttttc
atccttcttt
ttattttttt
Ccacaatata
tctcaagtag
atccggcttce
ctgctttttg
cgtaatctga

gattaacaat

atttactacg
atctttaagt
aaaagcttcc
aaaagctttc
aaagtctgtg
agatgcattt
acttaaaata
agtattttct
tgcatataca
cttatcttca
tatctttect
cttttctgct
ttttactgcc
ataattcttt
gttttttaaa
Ctcttttacg

20

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1000





