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BAI TOM TAT

Bénh than, dich hach, ta, thuong han, kiét ly 1a nhilng bé-nh nhiém trung cdp tinh do cdc
tac nhan Bacillus anthracis, Yersinia pestis, Vibrio cholerae, Salmonelila typhi, Shigelia
gdy ra. Cdc bénh nay thudng xay ra trong cic dan gia sic, dong vat réi 1y lan sang
ngudi thanh dich véi ty 1€ tlr vong cao. Céc bénh nay, nhit 1a bénh than, dich hach da
dugc sir dung nhu la vii khi sinh hoc nguy hiém nhét trong lich sit chién tranh, dic biet
la r;hl”rng nam gin ciay nhitng ching vi khudn gay bénh thar; da duogc cai bign gen, duge
ding nhu mot thd vii khi th€ hé méi goi 1a vid khi gen (vii khi ADN) trong khing bg
sinh hoc gay hoang loan trong cOng dong din cu trén thé gidi. So vdi céc vii khi thong
thudmg, vii khi sinh“'hoc khong nhimg rat khé phét hién, ¢6 thé gay dich bénh chét
ngudi hang loat, trén dién rong, ma con gy thiét hai nang vé kinh t€ (gay dich hai d6i
v6i cay tréng nong 1am nghiép va moi trudng). Theo cac chuyén gia vii khi, d€ c6 hiéu
qua sét thuong cho dan cu trén dién tich 1 km?, néu dung vii khi théng thung cdn chi
t6i 2000 USS$, vii khi hod hoc, vii khi hat nhan cin 600 - 800, trong khi dé vii khi sinh
hoc chi c4n 1 USS.

D€ ph4t hién tdc nhan gy bénh trén, di cé nhiéu phuong phip duoc nghién ciu, phit
trién va 4p dung. Cac phuong phdp kinh dién nhu vi khuén hoc, mién dich hoc, mién
dich huynh quang, ngung két hdng cdu cho dén phuong phép khd phé bién nhu ELISA.
Tuy nhién, nhimg phuong phdp nay thuong t6n thoi gian, cong sitc va doi hoi k¥ thuat
phic tap. Hon nita, phai tiép xtc truc ti€p vdi mdm bénh nén nguy co lay nhiém cao
cho k¥ thuat vién.

Ngay nay, vdi su phat trién cta sinh hoc phan ti, nhiéu phuong phap di dugc phat trién
va dp dung c6 hiéu qua trong viéc phat hién cdc tdc nhan gay bénh, trong d6, phuong
phép phan tlir dua trén phan ing PCR dugc dp dung phd bién nhét, vi phuong phap nay
cho phép phat hién gen hoac hé gen ngay ca khi chua biéu hién ki€u hinh va dic tinh
gay bénh cua ching. PCR 1a phan tng thao tac truc ti€p trén chit liéu di truyén va cé
kha nang nhan lén bat cit doan gen nio trong thdi gian ngin. Ky thuat nay ¢6 do nhay
va dac hi¢u cao, thao tdc lai tuong d6i don gian. Dic biét 123 PCR c6 thé thao tdc trén
cdc gen vi khudn da chét nén phuong phédp nay di dugc ing dung ngay cing rong rii &
nhiéu nudc trén thé gidi.
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Viét Nam ciing 12 mét trong nhitng diém ndng trén thé gidi vé mét s loai dich bénh do

vi khudn gay nén. D€ gép phan nhanh chéng phat hién céc vi khudn gay bénh, dé tai
“Nghién cifu ché tao KIT phit hién nhanh, chinl x4c cdc vi sinh vat doc hai gdy 0
nhiém khong khi va nude” di duge thuc hién.

Véi nhitng nhiém vu dit ra, dé 1ai da thuc hién duge cdc ndi dung sau:

1.
2.

Pi thiét k& ché tao dugc hai bo thu thap miu vi khuén tir nude va khong khi.

Pi ché tao duge 5 bo Kit PCR (mdi b 2 Kit) dung dé phat hién nhanh cdc cic
vi khudn Bacillus anthracis gay bénh than, Yersin/ pestis gy bénh dich hach,
Vibrio cholerae gy bénh ta, Salmonelia yphi gy bénh thuong han, Shigella gy
bénh ly. Ngoai ra dé tai cling da ché tao duoc 2 bo Kit huyét thanh mién dich dé

phét hien vi khuin Bacillus anthracis va Vibrio cholerae.

3. Di xay dungdugc 5 quy trinh san xudt va st dung cho cdc b Kit nay.

Di kiém tra do nhay coa 5 bo Kit; Bo Kit phan tir ¢é thé phdt hién dugc vi
khuéin véi lugng ADN cla.ching 14 0,07-1pg, ngudng phat hién la 10-10° &
bao; thoi gian xdc dinh miu khoang 6-8h.

Di sir dung 5 bo Kit nay trong Phong thi nghiém dé ph4t hién cdc vi khudn gay
bénh, két.qua cho thay cdc bo Kit c6 kha ning phdt hién cdc vi khudn nhanh va
déc hiéu.

P4 tai ciing gép phdn dio tao duge 2 thac s§, 7 cir nhdn; 4 sinh vién, 2 hoc vién
cao hoc dang 1am khod luan t6t nghiép, 1 ngién ctu sinh dang 1am luan van; 12
bai bao di duge cong b, diang ky duge 3 trinh tu gen quan trong ctua Vibrio
cholerae trong ngén hang gen.

Déng gép mdi cia dé tai: Lan ddu tien & Viét Nam da ché tao dugc cdc bo Kit
phan tir ding dé phat hién vi khudn gdy bénh than, bénh dich hach, bénh ta,
bénh thuong han, bénh ly. Di ché tao duge bo thu miu vi sinh vat tir nude va
khéng khi.
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DANH MUC CAC CHU VIET TAT

ADN: Axit Deoxyribonucleic

ARN: Axit Ribonucieic

Amp: Ampicillin

BSA: Bovine Serum Albumin (Albumin huyét thanh bo)

Bp : Cap Bazo

dNTP: Deroxyribonucleotide 5’ -triphosphates

EDTA : Ethylen Diamine Tetra acetic Acid

ELISA: Enzyme-Linked Immunosorbent Assay (Phan (ng hdp phu mién dich danh dau
enzym)

EtBt : Ethidium Bromide

E. coli: Escherichia Coli

IHA: Indirect Hemagglutination Assay (Phan tng ngung k&t héng cu thu dong)
Kit: B6 sinh phdm

LB : M6i truong Lauria Betani

PCR : Polymerase Chain Reaction (phan ting chudi triing hgp)
SDS : Sodium Dodecyl Sulphate

TAE : Tris- Acetate- EDTA

Taq : Polymerase cua Thernus aquaticus

TE: Tris- EDTA

X- gal : 5- Bromo- 4- Chloro- 3- Indolyl- B-D-Galactopyranoside
v/p :vong /phat

WHO : Té chiic Y (€ thé gici
Yop: Yersinia outer protein



LOI MG DAU

Trong nhimg nam gin day, nhimg vu dich bénh do cédc loai vi sinh vt doc hai giy ra
ngay cang tang. Nguy hiém nhat phai ké dén nhitng can bénh do vi khudn giy ra nhu
bénh than, bénh dich hach, bénh ta, bénh thuong han, bénh ly. Trong dé:

Téc nhan gay bénh than Ia trgc khuan Bacillus anthracis (Ba). C6 hai plasmid lién quan
dén tdc nhan gay bénh cla B. anthracis, pXO1 va pXO2. pXOl chia cac gen ma hoa
doc t6 ngoai bao bd ba bao gébm cdc thanh phin: khiang nguyén bio vé PA, nhin té gay
phit EF va nhan t6 gay tir vong LF. Céc thanh phdn nay n€u diing riéng ré sé khong gay
doc. Hiéu qua gay doc 1a do su hoat dong két hgp cia PA véi hai thanh phan kia (EF,
LF), PA két hop vc"!i EF gay phi thiing, con néu két hgp véi LF s& gay chét cho co thé
bi nhiém. Céc gen cia pXO2 ma hod t6ng hop protein trong sinh téng hop vé mang
nhdy axit poly-D-glutamic.

Bénh dich hach 12 mot bénh nhiém tring cép tinh do vi khudn Yersinia pestis gy ra.
Yéu t6 doc luc gay bénh chinh clia 3 loai vi khuin thudc ho Yersinia nay 12 cic plasmit
dam nhiém. Loai plasmit pCDI la plasmit doc luc ¢6 trong ca 3'loai vi khuldn Yersinia,
chiing s&r dung loat plasmit nay trong qué trinh ti€n trién gay bénh. Hai loai plasmit
pMT1 va pPCPI la s& hitu riéng cha vi khudn dich hach Yersinia pestis ma hai loii vi

khuidn Yersinia enterocolitica va Yersinia pseudotuberculosis khong cé.

Vi khudn ta Vibrio Cholerac a mot trong sé vi khudn dudng rudt nguy hiém nhat
thudng gay bénh & ngudi. Hé gen cua Vibrio cholerae c6 3 gen quan trong ma hod
Enterotoxin, Hemolysin va Malate dehydrogenaza. Trong d6 gen ma hod doc to ta
Enterotoxin la gen quan trong nhat trong 3 gen bdi vi doc t6 ta Enterotoxin 13 nguyén

nhan chinh gy ra bénh ta o nguoi

Bénh thuong han chi yéu 1a do vi khudn Sa/monella typhi gay ra. Loai vi khudn nay
chi séng trén co thé ngudi. Trong co thé, khi S typhi bi dung gidi bai hé théng mién
dich, chiing c6 thé giai phéng noi dic t6. Noi doc t6 nay kich thich thin kinh giao cam
0 bung lam tén thuong mang Payer va gay xudt huyét dirimg tiéu hod.

Shigella gay bénh ly cho ngudi va cdc lodi linh trudng khic. Doc t6 Shiga [a san phidm
cua t& bao vi khudn Shigefla va 1a tdc nhan gay bénh.

Nhitng can bénh nay khong nhimg anh hudng ngﬂiém trong dén su khoé con nguoi ma
con c6 kha nang 14y lan thanh nhig vu dai dich gay thiét-hai 16n cho nén kinh &€ qudc
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dan. Dac biét khi ma ching duge cac d6i tugng khing bd st dung nhu 1a mét loai vii
khi sinh hoc c6 kha nang gi€t ngudi hang loat. Viéc nghién cifu dé tao ra phuong phap
phédt hién nhanh va chinh xac céc loai vi sinh vt gy bénh trong moi trudng 12 mét yéu
cdu cdp thi€t nham tim ra bién phap d6i phé kip thoi khi cé dich bénh xay ra. Trudc
tinh hinh dé, ching t6i d3 ti€n hanh nghién citu dé tai: “Nghién citfu ché tao KIT phit
hign nhanh, chinh xdc cdc vi sinh vat doc hai gdy 0 nhiém khong khf va nude” dua trén
ky thuat PCR.

Muc tiéu ctia dé tai:

¢ Ché€ tao dugc 10 bo sinh pham (Kit) phuc vu phdt hién nhanh céc vi khudn Bacilfus
anthracis gy bénh than, Yersini pestis gy bénh dich hach, Vibrio cholerae giy
bénh ta, Salmonella typhi giy bénh thliong han, Shigella gy bénh ly.

o Xay dung 5 quy trinh san xudt 5 b Kit phdt hién nhanh vi sinh vat gay bénh.

Dé thyc hién dugc muc tiéu dé ra, cin thuc hién nhitng noéi dung sau day:

1. Thiét k& thi€t bi thu mau vi sinh vat gdy bénh tir nuéc va khong khi.

2. Thiét k€ c4c cap moi dic hiéu sir dung trong viéc chdn dodn 5 loai vi sinh vat gay
bénh.

3. Xay dung phuong phdp gidm dinh phan tir dya trén k¥ thuat PCR d6i véi cdc vi-sinh
vat gay bénh than, dich hach, ta, thuong han, kiét ly phéan 1ap tai Viét Nam.

4. Kiém tra do nhay clia phuong phép, xay dung va tiéu chuin hod Kit chdn doan vi
khudn gay bénh.



CHUONG 1. TONG QUAN TAI LIEU

1.1. Tinh hinh bénh dich trén th& giGi va & Viet Nam
1.1.1. Bénh than

Bénh than xu#t hién tir thi c6 dai véi nhiéu tén goi khdc nhau, tran dich than
déu tién duge ghi trong quyén Geneis xay ra vdo nam 1491 trude cong nguyen da giét
chét rat nhiéu sdc vat clia ngudi Ai Cap. Ngudi ta ciing tim thay céc ghi nhan vé bénh
than trén stic vat va ngudi trong céc cd thu cta ngudi Hindu, Hy Lap va La Ma. Vio
thé ky thi XVII, mét tran dich than da laﬁ tran & chau Au giét chét nhiéu ngudi va stc
vat. Nam 1789 & ving Trelbinsk dich bénh lan tran va 14n diu tién bdc s¥ Andrepski da
gol tén bénh la b(;rih than. Tac nhan gay bénh Bacillus anthracis da dugc A. Pallender
(Diic) phat hién nam 1849, K. Daven (Phap) nam 1850. Sau d6 cic nha khoa hoc khic
da nghién citu k¥ hon: R. Cohn (1872); L. Pasteur (1877); L. S. Xenkovski (1883). Mot
vu dich bénh than thé phdi & ngudi x4y ra & Sverdlovsk , Lién xo, nay 14 Ekatarinbua,
Nga thang Tu nam 1979 lam chét 66 ngudi. Chinh quyén dia phuong théng bio bénh
dich do ngudi an phai thit nhiém khudn than, nhung cdc chinh phit phuong Tay cho
rang d6 1a do sy 10 11 blo 0 B anthracis tit mot don vi nghién citu vii khi vi triing gén
d6. Sau d6 vai nam mot vu dich xdy ra & Paraguay. Nam 1989, & mién Bic xit Wales
xay ra mot tran dich than I6n trén stc vat. Ngudi ta da phai giét 4.492 gia stc nhiém
bénh va ap dung cic bién phap sét trung chit thai, nha cira, thiét bi, duong x4, dat dai
bing formalin. Gén day, mot vu dich bénh than x4y ra & Phdp nam 1997. Méi day nhat,
vu khing b6 bénh than tai My su 11/9 1am 4 ngudi chét vA 17 ngudi mic bénh da
lam cho ca thé gidi hoang mang. Qudc héi My da quyét dinh chi nhiéu ty d6 la cho
nghién ctru phong chdng bénh nay[1].

@ Viét Nam, bénh than ciing da xuét hién tir {au nhung khong dugce céc nha dich
té thong bdo. Theo théng ké ciha Vién Vé sinh dich t& Trung uong: nim 1997 c6 30
ngudi bj mac bénh than, nam 1998 -59 ngudi, nim 1999 - 58 ngudi. Riéng nam 2000
¢6 27 ngudi bi méc bénh than, trong d6 12 ca & Cao Bang, 11 ca & Lai Chau, 4 ca &
Péng Nai. Khong c6 ca nao bi chét. Hau hét cic ca mic bénh déu tap trung & cic tinh
vling nii phia Bic. D6i véi cdc cdc trudng hgp méac bénh than & nudc ta, hau hét déu
phdt sinh tir do ti€p xiic véi dong vat &n co nhu trau bo, nhitng ngudi thudce da, ché bién

xuong , thit stc vat, an thit stic vat nhiém bénh khéng duge ndu chin.



Déi véi dong vat ciing nhu d6i véi ngudi, bénh than thé hién trong 4 thé 1am sang [2,
27,,29]:

- Bénh than thé da
- Bénh than dudng ho hdp
- Bénh than dudng tiéu hod

- Banh than thé mang nio.

Hinh 1. Bénh than thé da ph4t tri€n ving ¢ mot bénh nhan

1.1.2. B&nh dich hach
Trong 15 nam gin day theo thong ké cha Té chic Y € the gidi (WHO) ¢6 20

nude bao cdo, tdng s6 c¢6 16312 trudmg hop ngudi mac dich hach, nhu vay trung binh
hang nam ¢6 1088 truong hop (con mdt s nude ¢6 dich hach nhung khéng bio cio
hoic bdo cdo thi€u), Dich hach ¢é s6 ngudi mac cao nhdt vao nam 1991, 1992, 1993.
Chau Phi bj dich hach nhiéu nhat, k€ dén 1a chau A; chau M¥ c6 nhiéu 8 dich thién
nthién, nhiéu viing dich xay ra rai rdc, ¢6 thot ky yén lang doi lic trén 10, 20 nim [39].

|

BAN 20 PHAN BO CAC CA BENH DICH HACH TREN THE i1 1998 |

4 Cde quic gia o6 benh dich hech, 1970-1998
IR Nhitng ving 43 xiy re benh dich hach & d9ng vat




Hinh 2: So d6 phan bé céac viing dugc thong bao cé dich hach trén th& gidi nam 1998
Trong nam 1994 vu dich 16n xay ra & An D6, sau gin 30 nam yén lang, v6i 2500
trudong hgp méac va nghi ngd dich hach, c6 54 trudng hop tir vong [39]. Gdn nhu dong
th¥i véi An P06, Mozambic ciing ghi nhan dugce dich hach thé hach, sau 15 nam vang
ling, c6 ty 1é chét cao, nhung khong lam chan dong the gidi nhu An Do, diéu dé6 cé 18
do & An P cic phuong tién truyén théng dai chiing phdt trién va giao liu véi the gidi

rong hon.

Nam 1998 d3 ¢6 12 quoc gia bdo cdo chinh thitc cho WHO véi 2464 bénh nhan,
tlr vong 209 ca. Nam 1999 c6 14 quéc gia bdo cdo; s méc 2603, tir vong 212 ca [39].

Chau Phi: Nam 1998 dich hach duge bdo cdo tai 4 nudc (Madagasca,
Mozambic, Uganda v Zimbabue) vdi tdng s6 méc 1a 2341 ca, tir vong 182 ca, tuong
duong 95,0% va 87,1% s6 méic bénh va chét trén toan cdu. Nam 1999 ¢6 5 nude bao
cdo (Madagasca, Malawi, Mozambic, Namibia va Cong hoa Tanzania) véi 2344 ca
mac 196 ca tir vong do dich hach tuong ng véi 94,8% va 90,1% ty 1& mac. chét toan
clu [39].

Chau M§y: nam 1994, 4 quéc gia (Brazil, Ecuador, Peru va M§) ghi nhén tong s6
28 ca maic bénh dich hach, tir vong 14. Nam 1999, dich hach xay ra tai 3 nudce Brazil,

Peru va My véi 37 trudmg hop bi méc va bi chét 1 ngudi.

Chau A: Nam 1998, 2 nuéc Mong C6 va Viét Nan:l ghi nhin 95 bénh nhan dich
haéh (13 tir vong), iucfng duong véi 3,9%, 6,2% t6ng s6 ceivc trudng hgp mic, chét {r'én
10an thé gidi. Nam 1999 ¢6 4 nudc (Trung Qudc, Cadéctan, Méng C6 va Viét Nam) ghi
nhan 222 ca dich hach va 15 tir vong, chiém 8,5% va 7,1% téng s6 méc va chét uén
toan thé gidi.

V1 vy khong thé néi ring dich hach s& duge loai trir trong mot thai gian gan,
ciing khong thé buong long su gié;n sat dich hach. Nam 1995 & Madagasca cﬁné bt
ddu nghién ciru phong chéng dich hach toan dién va té chic mot mang ludi nghién ciiu
vin dé nay trong cdc Vi¢n Pasteur. O Trung Qudc mac dii tinh trang dich hach di duge
khong ché tri¢t dé, nhung h¢ thong gidm st phong chéng chi dong dich hach vin duoc
ti€p tuc ddy manh nghién cifu va gidm sdt chit ché [9].

Dich hach ¢6 & Viét Nam trén 1({} nam, ¢6 kha nang tir Hong Kong xam nhip
dén tir ndm 1898 tai Nha Trang, trong hoan canh cha vu dai dich thé gigi lan thit 111
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[18], va luu hanh lién we cho dén nay. Lich sir dich hach & Viét Nam ¢6 nhimg thoi k¥
blng phat rdm rod va lién tuc, lai ¢6 nhimg thai ky ling diu, nhung thuc su chua bao gio
loai trir duge. C6 thé chia tién trinh bénh dich hach & Viét Nam lam 4 thdi ky dich té

hoc:
-Thei ky xamunhap va tao lay lan ndi dia 1898-1922.
-Thoi ky lén'g ciiu va trd thanh dich Tvu hanh dia phuong 1923-1960.
-Thoi ky bung phat, lan tran, luu hanh trén dién rong 1961-1990.
-Thdi k¥ thu hep, chi con luu hanh tai 1 56 8 dich dai ddng 1991-2000.

Dién tién dich phdn ndo dugc khong ché, vdi s6 mic, s6 chét ¢6 chiéu hurdng
giam va pham vi’djch thu hep ddn. Trong 2 nam 2000-2002 chi con 2 tinh Gia Lai va |
Dic Lic ghi nhan cé dich & mét s6 6 dai ding. Tinh Gia Lai viin con dich con tan phit
& Huyén Dak Poa, Chu path, Mang Giang va thanh phé Pleiku. Tinh Dic Lic: Huyén
Ea Hleo {4].

Tai Gia Lai va Dc Lac sau khi xudt hi¢n tir nam 1964, dich Ién tuc x4y ra hing
nam, ty 1& méac & muc dé rét cao so vdi ca nudc (1965-1970, 1976-1988)[18). Dic biét,
cac nam 1996, 1997, 1998, 1999, 2000, 2001 dich lién tiép xéy ra & Gia Lai (Azunpa,
Chu Se, Mang Giang, Chu Path va ngay ca & thanh phé Pleiku) vii Dac Lac (Ea Hleo)
véi con $6 mic ¢é lic 1én 16i hiing tram ngudi (0 Gia Lai: 1996 ¢6 202 ca, 1997 c6 91
ca; @ Dac Lac: 1997 ¢6 108 ca, 1999 c6 156 ca) va cho dén nay vin cdn hang chuc ca
bénh duge phat hién hang nam (nam 2000:8 ca ; nim 2001:12 ca) va vin con ¢o tir
vong[4].

1.1.3. Benh ta

Vibrio Cholerae duge Robert Koch phan {ap thanh cong ddu tién tir dich thio thut
rudt cia mot bénh nhan va chimg minh 1a tdc nhan gdy bénh td vao nam 1883 trong
mot vu dich 1on tai Ai Cap.

- Tir khi Vibrio Cholerae duge phan l1ap vio nam 1883. dén nay di xay ra 7 vu dai
dich véi cdc triéu tring 1am sang rdt nang va tr vong cao. Vu dai dich thit nhat xdy ra
vio nam 1817, bét ddu phét dich tir cdc viing chau thé song Hang va lan tdi nhiéu noi o
Chau A va Trung D(:)ng. Vu dai dich thit hai xay ra vio nhitng nam ddu cta thap ky 30,
thé ky 19. Dich khoi phit tir Trung Qudc réi lan rong ra cdc nuéce thé gidi. Vu dai dich
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thit ba xay ra vao khoang nhimg nam 1847-1850 xudt hién & Luan Don, sau dé lan
sang nuéc M. Vu dai dich thit tv viio nhimg nam ddu thap ky 70. th€ ky 19, dich khai
phat & New Orlands. Vu dai dich thir nam bét ddu xay ra & Ai Cap vao nam 1883, sau
d6 lan nhanh sang cdc nuéc Chau A Théi Binh Duong va chau Mi. Vu dai dich thi sdu
xay ra tir nam 1899 dén nam 1923, khai phét & cdc nude ving Trung Déng vao nhimg
nam déu th€ ky 20, lan sang ban dao Balkan, gay dich 1on & Ai Cap, mién Nam va
Pong Nam Chau A’ Tir vu dich ta thit 1 dén vu dich ta thit 6 do téc nhan chinh 1a vi
khudn td Vibrio Cholerae typ sinh hoc ¢6 dién [65]. Vu dai dich thid bay bat ddu nam
1961, xuat hién ddu tién & Indonesia, lan rit nhanh tét cc nude ving Dong Nam Chéau

A véi tac nhan chinh 12 vi khudn ta Vibrio Cholerae typ sinh hoc EfTor.

Theo s6 lidu clia quan doi Phip: dot dich ta tir 1862-1865 lam chét 13% tdng s6 quan
Phdp. Nam 1926, dich ta lai bung phit, c6 7.604 nguoi mac, ty {¢ i vong 68,8%. Nam
1927, dich ta tir Campuchia lay qua duong song va dudng bo dén Viét Nam, lan ra
mién Trung va mién Bac, c6 23.054 ngudi mac, ty 1& tlr vong 72%. Nira ddu thé ky 20,
dich td & Viét Nam do phdy khudn ta typ sinh hoc ¢é dién gy ra. Nam 1950 -1975,
tinh hinh dich ta & Viet Nam c¢6 nhimg nét d6i khdc. Nam 1964, mién Nam bung n
mot vu dich ta 16n kéo dai trong 5 thang, lan ra 35/45 tinh, ¢ 28.009 ngudi méc, ty 1¢
tir vong 41%, tic nhan gy bénh 14 E/Tor va & mién Bic tr 1950-1975 khong ¢ vu
dich nio xdy ra dudgi dang luu hanh va phat dich. O mién Bic, nam 1976, dich ta xay ra

& 10 tinh, ngay nay bénh ta vin de doa mién Bic.

1.1.4. Bénh thuong han

Bénh nay thudng tap trung ¢ ciac vung nhiét ddi va can nhiét déi nhu chau Phi, An do,
Paskistan, Dong Nam A va mién Nam M§ [67]. Theo TS chic Y t& the giéi (1999),
hang ndm c6 khoang 21 triéu truong hop bénh xdy ra v d@ cudp di sinh mang ca
khoang 700.000 nguti. Da sd cdc truong hgp bénh va 1t vong Xay ra & cdc nude dang
phat trién, dac biét 1a chau A véi s6 trudng hop miéc hang nam tai cdc nudc trong ving
12 1000 ca trén 100000 dan. Su lay truyén qua dudmg phan- miéng thong thuong ta do
udng nuéc hay an phai thitc an c6 nhi€ém mam bénh. Bénh ¢6 thé xay ra & nhing noi
diéu kién vé sinh thi€u thon, dac biét & nhimg noi ¢é diéu kién an &, vé sinh moi

trudmg, nguon cung cip nudc va xur 1y ngudn nude thai kém. Ban than nhitng ngudi



mang mam bénh lai chinh [2 mot midm bénh c6 thé 14y lan sang ngudi khic. Ngoai ra,
ruéi nhang ciing 14 nguyén nhan dang chi ¥ khi chung 14 phuong tién mang mam bénh
1am 6 nhiém thuc phdm.

Khi nuét phai thitc an hay nuée uéng c6 nhidm vi khudn thuong han, phin vi khudn s&
xuéng dén rudt non dé gay bénh. Bénh s6t thuong han khé duoc chdn dodn som vi giai
doan ddu tién cta nhiém trung khéng c6 triéu chimg. Do nang cla nhiém triing thuong
han rédt da dang, phu thudc chl yéu & s6 lugng vi khudn nuot vao. Néu bénh nhan nuot
phai s6 luong it vi khudn c6 thé khong biéu hién bénh, nguge lai nuét nhiéu vi khuin
bénh s& nang thém va cé thé t vong. Thoi gian tir khi nhiém vi khudn dén khi khoi
bénh khodng 1-2 tudn, tuy nhién ¢ thé chi 3 ngdy hay kéo dai dén 3 thdng tuy thude
s6 lugng vi khudn nuét phai. Sau khi qua niém mac rudt, vi khudn bi chan lai ¢ hach
mac treo rudt. O dé S, fyphi ¢6 thé nhan 1én va moét phin.vi khudn bi dung giai, giai
phéng ra noi doc t6. Noi doc 16 nay kich thich thdn kinh giao cdm & bung gay 16n
thuong mang Payer, xuit huyét duong tiéu hod. Cdc diu hiéu khaoi diu thuong gap la
sOt tang dan, nhtic ddu, mét moi, an kém, khé chiu viing bung, tiéu phan long & tré nho,
tdo bén ¢ tré Ion Vi\l' ngudi 16n. Cic tri¢u chung tiép theo la mach cham, gan to hay lich
1o, hong do va khe, téc rudt ting doan. Bién chiing nguy hiém nhdt vi ciing la nguyén
nhan cta hdu hét cdc trudng hop tr vong do thuong han I thung va xudt huyét rudt non
(69,70]. Khoang 4% bénh nhan so6t thuong han bi chay madu ruét non, gy phan den va
2% bi thlng rugt gdy viem mang bung, séc. Cdc bi€n ching nguy hiém khéc c6 thé
gap cua bénh s6t thuong han bao gom: nhiém doc mdu, viém gan, viém mang nio,
viém then, viém Xuong tity, viém co tim, viém phéi va viem tinh hoan. Nhitng ngudi
mang mim bénh man tinh dé& bi ung thu dudmg mat va ung thu tai cic vi tri khiac nhu
ung thu dai trang, tuy va phéi. Bat ké phuong phép diéu tri hay yéu té nguy co nao, ty
I¢ tir vong chung khoéng 4% va c6 thé tang lén dén 10% & cic nude dang phat trién.
Nhiing bénh nhan thuong han sau khi phuc hdi khong di mién dich dé chéng lai bénh

né€u ho lai nudt phai mot s6 luong 16n vi khuan S, typhi.

1.1.5. Bénh ly

Shigella gay bénh ly cho nguti va dong vat linh trudng khic. Ching khong gay bénh
cho cdc dong vat khac nhung doi khi cé thé gay bénh & ché. Cic dong vat phong thi
nghiém nhu chugt, tho, lon c6 thé bj lay nhiém qua con dudng an ung nhung chi xay

ra sau khi bj déi va cho udng thudc chong axit va lam giam nhu dong rudt.
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O ngudi, ving bi t8n thuong bdi true khudn li thudmg chi giGi han & viing truc trang
va dai trang, trit mét s6 trudng hop & doan cudi rudt non. Dac trung 1a su viém cip tinh
tharh rut, vi khudn it khi xam nhiém sau qua 16p mang propria, hiém khi ¢6 su lay
nhiém vao mdu.

Nhiém do S sonner hi€m khi vugt qua giai doan viém phdt thanh rudt, trir Iy nhiém

vGi S, dysenteriae tip 1 hay voi cac chung 8. flexneri thuong gay viém loét.

Trén toan thé gidi, theo bdo cdo clia T chic sitc khoé thé gigi (WHO), bénh do vi
khudn Shigella gy ra cdi chét cho khoang 600.000 ngudi méi nam, chi yéu 1a ¢ céc
nuéc dang phat trién. Sy 1ay nhiém x4y ra thong qua thic an va ngudn nude sinh hoat
bi 6 nhiém. S dysenteriae phd bién & ciac viing déng dic dan cu va thudng gy thanh
dich I6n trong khi S, flexneri chi phé bién ¢ mot s6 dia phuong nho. Con S sonner lai

hay gay bénh ¢ cdc nuéc dang phat trién.

1.2. Téng quan vé c4c vi khudn gay benh

1.2.1. Vi khudn Bacillus anthracis giy bénh than

4

Dic diém hinh thdi khuﬁn lac ctia Ba duge xdc dinh sau mot dém nudi cay trén moj
truong thach huyét, khudn lac kha [6:1, 0,3 — 0,5 cm duomg kinh, mau khudn lac tring
dén tring ghi, khudn lac dinh. B. anthracis 1a vi khudn Gram duong. T€ bao sinh dl‘n?ng
hinh que, khong chuyén dong, dai tir 3-5 pm, w= % "‘?‘i ’.\J" e
rong 1,0-1,2pm., Chudi t€ bao dai duge hinh g”' ‘i 8

thanh trong in vitro, mot vai doi t€ bao duge
quan sat thdy trong in vivo. Noi bio tir hinh

elip, ndm & trung tdm t€ bao. Bao tr nang

ki cudi cuia pha sinh trudng logarit (Hinh 3).

¥

‘!ﬁ'h. " & .Y

Hinh 3. Hinh thai t¢ bio va bao ur cha & anthracis
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Mot dac diém quan trong clia B anthracis gy doc 14 vo r{hfiy (capsul) (Hinh 4).
Vé nhdy c¢6 kha nang chéng thuc bao va dich diét vi khuén
cua co thé. Trong co thé, vi khudn bénh than tao nén vo nhdy,
vo nhdy khong dugce tao ra trén moi truong thic &n (MPA,
MPB). Con bao tir khong dugc tao ra trong co thé séng, né chi
duoc tao ra khi co thé ¢6 dil oxy vi trén mot trudmg khong du
dinh dudng, tham chi trong nudc cit. Bao tir cé hinh elip va
duoc hinh thanh & nhiét do tir 12-42°C. Vo nhdy nay c6 chic
nang bao vé va lam tang doc tinh cha vi khudn than. V6 nhiy
c6 thé xuat hién khi nuéi cdy trong moi trudng thach huyét
ngua hodc trén moi trudmg dinh dudng chaa 0,7 % NaCO,; &
37 °C trong diéu kién y&m khi.

Hinh 4. So d6 cdu tao té€ bao B. anthracis

Bén trong I6p vo nhdy la thanh t€ bao gédm 5 1dp, trong d6 lop vo cimg
peptidoglycan déng vai tro quan trong. B anthracis khong cé nhan thdt, ma la chat
nhan nucleoid trong protoplasma, mang nhidu nhiém sic thé. Trong t& bao chat ¢d cic
plasmids. S6 luong cua plasmids phu thudc vao timg loai phu (subspecies) va do doc
cua titg ching. Cic chiing khong c6 vo nhdy thuomg 13 khong déc. l

Piac diém hinh thdi va cdc tinh chat sinh 1y, sinh hod, nuéi cdy cia 4 loai thudc
chi Bacillus rdt giong nhau, cho nén tir lJau dd gdy nhiéu tranh cat trong phan loai
ching. Ching phan'bé rong rai trong dit, nudce, khong khi. Nhém nay gém B cereus,
B. thuringiensis, B. anthrasis va B. mycoides. Trong khi B. cereus sensu stricto 1i vi
khudn phan bé rong khip, c6 thé tim thdy trong cic san phim sira, luong thuc va-thuc
phdm bi hong va c6 thé gay doc cho ngudi sit dung, thi B, thuringiensis lai téng hop
protein doc diét con trung dic higu va duge dung rong rai trong phong trir dich hai. B
mycoides lai 1a vi khuén hoai sinh c6 (thé phan biét dugc bang hinh thdi dang ré cla
khudn lac. B. anthrasis 14 tdc nhan gay bénh than & ngudi vi dong vat. Xét vé su phan
bd, hoat tinh gay bénh va cdc dic di€ém hinh thdi, bon lodi nady dugce coi 1A cdc taxa
khac nhau. Nhung nhiing nghién cttu gan day cho thay ca bon loai ndy déu cé nhimg
tinh chat chung va ching duge coi la nhitng dudi loai cua mot loai don - B. cereus
sensu fato. K&t qua phan tich so sanh cdc trinh tu 165 rRNA cla cdc dat dién caa bon
loai phu nay cho thay chiing hoin toan nhu nhau. Tuy nhién, theo phan loai cla

Gordon va cOng su, B. thuringiensis khic véi B. cereus, B. mycoides va B. anthracis ©
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chd ching c6 kha nang sinh cdc thé viii tinh thé trong qua trinh hinh thanh bio t&r. Va
bing phuong phap huyét thanh ¢6 thé d& dang phan biét dugc ching.

Bao tir cia chiing khd bén vimg trong diéu kién moi truémg khac nghiét nén viéc
kiém soat ching trong cong nghiép ch& bién thuc phdm, ngan ngira bénh dich rét t6n
kém. Bacillus gay bénh than cho nguoi va dong vat la mot trong nhing vi sinh vat quan

trong trong lich str nghién ctu vi sinh vat hoc (Bang 1).

Bang 1. So sanh cdc loai trong chi Bacillus thuéc nhom 5. cereus [ 1]

bic diém B. cereus B thuringensis B mycoides B. anthracis
(Be) (Bt) (Bm) (Ba)
Hinh que
- Rong (n) 1,0—1,.2 1,0—1,2 1,0—1.2 1,0—1,2
- Dai(p) 3-5 3-5 3-5 3-5
Phan ting Gram + + + +
Thé cdu trong + + + +

nguyén sinh chat
khong nhém mau

Bao tir hinh elip + + + +
Bao tir nang khong + + + +
phong

Tinh thé - + - -
Tién mao ' + + - -
Phat trién yém khi + + + +
Phan ting V-P + + + +

Phat trién trong
0,001% lysozymie
7% NaCl & moi + + + +
truong pH 5,7 -

Tao axit & moi + + + +

+
+
+

+

truong c6 glucose

arabinose . - ,
Xylose - -
Manitol - -
Thuy phan tinh bot + + +
Sir dung citrate + + +
Khir Nitrat thanh + + +
Nitrit

Khir amin cta - -
phenilalanin
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1.2.2. Vi khudn Yersinia pestis gay benh dich hach

Vi khudn Y. pestis thuoc ho Enterobacreriaceae , t& bao ¢6 hinh bdu duc dang
truc khudn nhé hai ddu tron, kich thude 0,5 x 0,8 x 1-2 pm. Bat mau Gram (-), dam & 2
cyc. Vi khuén Y. pe::tfls c6 nhiéu loai hinh thé khéc nhau (da hinh thdi), khong sinh nha
bao, c6 thé ¢ vo khi nuoi cdy trén méi trudng thich hgp ¢ nhiét do 37°C hoac khi tiém

truyén cho dong vat thi nghiém. Khong c6 vo khi nuoi cay & 28°C[19).

Hinh 4: Hinh dang khuén lac Yersinia pestis nu6i ciy trén méi trudmg thach mau ¢l
sau 72h, ¢6 hinh dang nhu "qua trimg ran" [44]

Y. pestis moc trén cic moi truong nudi cdy thong thudng, nhung cham. Sau khi
{1 & 30°C hoic 37°C trong 24 gid, khuan lac nhé (0,1 mm). Day 1a dac diém c¢6 gid tri
dé€ phan biét Y. pestis vii cac Enterobacteriaceae khic [55]. Sau 48 gid & nhigt do
28°C, duomg kinh khudn lac khoang 1-1,5 mm, bt traii mong ra vi khong déu, bé mat
nhan hoac xt xi, trung tam 151 tao nén hinh anh nira chiéc vo trdi cay Gp xubng dang R
(Rough forms). Chi & dang R thi vi khuén dich hach méi ¢6 déc luc. Trong diéu kién
nhat dinh chiing c6 thé bién di tir dang R sang dang S (Smooth forms) hoic trung gian
giita dang R va S la dang O (Oline), lic gén dang R 13 dang OR, lic gin dang S 1a
dang OS [20].Trong moi trudng canh thang vi khudn Y. pestis moc ¢6 hinh anh rét dic
biét. Sau 24-48 gid moi trudng trong sudt, con vi khudn thi thanh nhitng hat nhd lo
Iimg rdi sau d6 lang xuéng day 6ng nghiém moc theo 16i ngung két, Grand da viét: "747
cd cdc giong vi khudn nao duc moi trurong thi khéng phii 13 vi khudn dich hach'{21].
Vi khuén Y. pestis khong ¢6 kha ning di dong, day la ddu hiéu chinh dé phan biét véi

cdc loai vi khudn gan can nhét nhu vi khudn gia lao ma ching ¢6 kha nang di dong.
Duéi kinh 'hié’n vi dién ti, 1¢ bao vi khudn dich hach ¢6 dang hinh que hai diu
tron lai. Thanh t& bao c¢6 4 16p bé-day chimg 180-240A, mang ngoai cha thanh 1€ bao
c6 2 16p. Bé day méi I6p 30-35A, khong c6 mang co s (ming ddy) 1a dai dién cia
13



thanh t&€ bao vi khudn dich hach. Mang sinh chét dinh lién vd&i thanh t€ bio c6 cfu tric
va kich thude tuong tu mang ngoai (Hinh 5). Theo Nguyén Van Min va cs. (1982)
thanh 1€ bao vi khudn dich hach ngam tia dién tit manh va cé do day khodng 5004,
tich biét rd ring vai mang nguyén sinh chét bén trong, bé ngoai bao phit mét 16p niém
dich rdt mong vdi cdu tao Lipopolysaccarid va Lipoprotein va thanh t&€ bao 1a 16p mang
déi v6i khoang cdch a 200A va nim cdch 16p thanh t&€ bao 100A [13]. Cau triic bén
trong cla t€ bao vi'khuén dich hach gdm: nguyén sinh chit, chdt nhin va céu tric phu.
Trong nguyén sinh chft c¢d cdc hat ribosom hdp thu tia dién tir manh. Nhimg hat
ribosom nay phan bd déu khip trong nguyén sinh chat va xen k& vdi chét nhan. Theo
cdc tdc gia khdc, trong nguyén sinh chat clia té€ bao vi khudn dich hach ¢6 chia 3, 4
merosom. Ribospm ctia vi khudn dich hach c6 céc loai sau: 60S khi phan ly cho hai
manh nhé 40S va 208; loai 70S ¢6 dang bdu duc nhd déu dan (210 x 170A) véi mot
ranh phén chia ribosom thanh hai phin khong déu nhau, loai 50S ¢é dang elip mot nita
véi ba rang cua trén mit phing (170 x 160A) va tidu phdn 50S c6 dang ovan, dudng
kinh trung binh 160A. Protein ctia Ribosom 70S da phat hién thay 40 thanh phén trong
dé c6 9 protit ¢ tinh chat axit con 31 c6 tinh bazo. Trong lugng cdc phan tr protein
ndm trong khoang 70.000 - 75000 Da. Thanh phdn c4u tao con ¢6 tat ¢a céc amino acid

thuong ¢6 ca protein globulin.

Hinh 1: M0 phong cau trdc vi khuéin Yersinia pestis

Chat nhan c(a t& bao Yersinia pestis thudng gip & nhimg vi khudn da phit trién
& giai doan cao, con nhitng vi khudn & giai doan ddu, chdt nhan xen k& véi chat nguyén
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sinh khong tich biét o rét. Chat nhin quan sdt dugec gébm nhitng cau triic soi cudn véi
nhau thanh bii, nam chinh gitia vi khudn, tir nhiing bui d6 ¢6 nhitng s¢i manh vai chuc
A chay ra nguyeén sinh chat va lién h¢ chat ché véi nguyén sinh chat (Hinh 5). Nhiing
cau tric pfll_l thudng gap 1a nhiing bd sgi ¢6 dudng kinh ngang méi sgi 1a 200 A vanam
theo chidu dai vi khuén, dac biét & nhimg té€ bao di thodi hoa thi hinh anh nhimg bé soi
nay van con lai [13]. Theo Cooker (1956) c6 thé d6 1 nhig khéi ddu cha sy thodi hoa
cha vi khuidn. Ngoai ra ciing con quan sit thiy nhiing hat hodc nhimg dam kiéu hoa
héng ndm rai rdc trong nguyén sinh chit. Ching hdp thu tia dién t&r manh vi chat
glucogen dugc téng hgp trong qué trinh phét trién, duoc goi 1a chit du it cha vi
khuén.

1.2.3. Vikhudn Vibrio cholerae gay bénh ta

Vibrio cholerae thudc ho Vibronaceae, ching bat mau gram (-}, ¢6 hinh que hoi
cong, kich thudc khoang (0.3-0.6) x (1-5) g m, khong sinh bao ur, di dong manh, ¢
tién mao ¢ mot ddu [59). T€ bao vi khudn co hinh cong nhu d4u phiy, do vay duoc goi

12 phdy khuan ta ( Vibrio Comma) (hinh 6).

u

Hinh 6. Vi khuin ta Vibrio cholerae

Genom cua Vibrio Cholerae gdm c6 2 nhiém sic thé (NST) dang vong véi kich
thude tuong tng 1a 2961149 cap bazo (NST 1) va 1072314 cip bazo (NST II) . Ca 2
NST chiia 3885 khung doc mé (open reading frame, ORF). So d6 ciu tric genom va
céu tric NST cha vi khudn ta Vibrio Cholerae duge thé hién trong hinh 7.
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Hinh 7. Genome va ciu tric NST cha Vibrio clolerae

NST 1én I chida nhiéu gen cdn thiét cho viéc thuc hién chiic nang t€ bao (su nhan
doi ADN, su phan chia t€ bao, su phién ma, dich md va sinh téng hgp thanh 1€ bao) hon
NST nho [1. NST 16n I mang hau hét cic locus gen lién quan dén tinh gay doc nhu yéu
t6 quyét dinh tinh doc ca tdc nhan gay bénh 1a doc td gdy bénh ta (Enterotoxin), dugce

mi hoa boi hé gen clla mot virus, di dugc gin vio bén trong hé gen ctia Vibrio

Cholerae trén NST 1.

Tat ca cdc gen nam trén NST II dugc x€p vao 16 nhém dua theo su chia nho cic
chiic nang cua t€ bao, nhiing gen quan trong trén NST II 1a cdc gen lién quan dén sy

van chuyén dudng, ion kim loai, cdc ion 4m, co ché chuyén ho4 dudng va ning luong,

su truyén tin hiéu va co ché stra chita ADN [66].

1.2.4. Vi khudn Salmonella typhi gy beénh thuong hin

Salmonefla 1A loai vi khuin Gram -4m, thuéc ho

Enterobacteriaceae. Ching thudng c6 dang hinh que véi

kich thude chiéu dai khoang 2-5 pm va chiéu réng khodng. g

0,7- 1,5 pm (Hinh 8). Salmonelia c6 thé s6ng theo ca hai
phuong thitc hi€u khi va ky khi. Do dé, vi khudn nay cé
thé tén tai & nhi€u djéu kién s6ng khéic nhau, dac biét thich
hop 12 trén cic nggjén thic dn [67]. Trong Salmonella, S.
typhi1a loai vi khudn gay ra bénh s6t thuong han.
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1.2.5. Vikhufn gay bénh ly

Chi Shigelia thugc Ho vi khudn Enterobacteriaceae. Trong phén loai vi khudn ching

thuoc Lp Proteobacteria, nhém gamma va bao gém 4 loai: S. dysenteriae, S. flexnert,

S. boydiiva S sonnei .

Céc chung ciia mdi loai duge phan biét khdc nhau theo dinh tip huyét thanh.
Loii S dysenteria c6 10 tip huyét thanh , méi tip c6 mot kKhang nguyén riéng biét. C6
it phan ing chéo giita cdc lodi hay trong cliing mét loai. S. flexneri ¢ 8 tip huyét thanh
va 9 nhém dudi tip. V& khing nguyén cac tip ¢6 quan hé véi nhau, nhung mbi tip c¢é
mot khang nguyén 'dic trung khic nhau vé chat lugng. Co s& hod mién dich va di
truyén cua cdu tric khing nguyén phic tap clia loai dd duogc Petrovskaia va
Bondarenco tap hgp vao nam 1997 Trir S flexneri Tip 6, khang nguyén O chira nhém
céc khiang nguyén 3, 4 duge coi 1a cdu tric bac 1 chu yé&u. Cic khiang nghuyén dac
trnung Tip 1, 11, 111, IV va cdc nhém khdng nguyén 7, 8 1a sy chuyén pha ca cdc khing
nguyén 3, 4 tao' nén trong qua trinh hgp nhit cic nhanh phyu thit cdp o-glycogyl
Khidng nguyén dic trnung Tip III va nhém khdng nguyén 6 khdc cdc nhém khing
nguyén trén & ché chia cdc nhém axetyl . Tuy viy, cdc khing nguyén nay ciing dugce
hinh thanh nhu 12 két qua cha su chuyén giai doan clia khang nguyén 3, 4. Khing
nguyén l6p olygosaccharide O cua Tip VI khong giong vdi khing nguyén O cua S
flexneri va khong chita cdc thé xdc dinh hod mién dich clia cdc khdng nguyén 3, 4. Vi

thé, vé mién dich hoc céc ching cta Tip VI hinh nhu duge coi 1a mot loai loai.

S. boydii cé 15 tip va méi tip c6 mot khang nguyén khédc nhau vé chat lugng. C6 thé
c6 cac phan tng chéo véi khang huyét thanh d6i véi cdc loai Shigella khic nhung hiém
khi nhdm l4n trong chuén dodn. Tip 10 va 11 ¢é chung mot khdng nguyén, mac dit mdi

kiéu c6 mot khang nguyén dac hiéu.

S. sonnei chi c6 mot tip duy nhat, tén tai trong 2 “pha” I vii II; méi mét pha ¢6
khang nguyeén riéng biét. Pha II dugc xem nhu 1a sy bién di t8n thit, nhung vin cé thé
phan lap t€ bao tir bénh nhan, thudng trong giai doan phuc héi cho dén khi cham dut.
Co thé sir dung khéng huyét thanh chiva agglutinin cho ca 2 pha dé x4c dinh mam bénh

Bén canh cédc tip huyé&t thanh da dugc thira nhan, Ewing va cong su (1958) dd miéu
td mot so tip tam thoi. Céc tip nay c6 thé dugc bé sung vao so d6é ki€ém dinh huyét
thanh trong twong lai , nhung hién tai chua duc_rc'thtra nhan va khdng huyél thanh dé
x4c dinh chiing cﬁi c6 thé ¢6 ¢ cac phong kiém nghiém (.reference labo}. Cic serdvar
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tam thoi dang dugc xem xét hién nay bao gém S dysenteria 3873-50, 2000-53, 3341-
55 va S boydif 3615-53, 2710-54 va 1621-54.

Dén nay, ¢6 nhiéu y kién cho ring phai ching E. colf 1a mot lodi thudc Chi Shigella.
S& di nhu vay, truée hét bai lai ADN tdng s6 khong cho phép phin biét su khic nhau
voi loai E. coli. V& sinh hoa, loai E. cofi xam nhiém t& bao rudt (EIEC) rét gidng vai vi
khudn nhém Shigel/a. Vé huyét thanh hoc, mét sé EIEC c6 lién quan t6i Shigelia, vi du
EIEC, tip huyét thanh 0124 ciing lam két tha khiang huyét thanh cia S. dysenteriae tip
3. Gén day, cac phan tich trinh s gene 16S rRNA ciing di cho thiy d6 wong dong cua
E. coli v6i cac loai Shigel/a rit cao, cu thé véi lodi S sonnei vi S, flexneri dO tuong
déng dat téi 99,5 %: vGi S boydiila 99,3 % va v6i 8. dysenteriala 90 %. Vi viy, nam
1973 Brenner. D. J va cong su da dé nght xép E. coli vao cing mot chi vdi cdc loai
Shigella chid khong phai thuoc chi Escherichiae nita. Diéu nay da duge Rong Fu Wang
va cong su tng ho (1997) sau khi ding chuong trinh MEGA phan tich trinh tu gene
16S rRNA cta cdc loai nay. Dac diém nay cdn phéi dugc chd y t6i trong qia trinh
nghién ctiu tao KIT xdc dinh nhanh vi khudn Shige//a.

Doc t6 Shiga Ia san phdm cha t€ bao vi khudn Shigel/a va 14 tic nhan gay bénh. Vé
héa hoc, doc t6 Shiga 1a mot protein, gdm ti€u phdn A (32 KDa) c6 vai trd cia mot
enzym va mot phitc hé céc ti€u phdn B (7,6 KDa) déng vai trd lién két vdi thu thé. Tidu
phidn A bao gém 2 chudi polypeptide A1 (27 KDa) va polypeptide A2 (5 KDa) lién két
v6i nhau qua mot cdu disulfide. Chie ning cua ti€u phdn A 13 1Am ngimg hoat dong
tdng hop protein ciia t&€ bao chi bang cdch lam bat hoat thé ribozoom 60S. Tiéu phin B
ddng vai tro nhan biét glucolipid Gb3 trén bé mit t& bao chi. Cdc protein nay duge ma
héa bdi cdc gen stxA va stxB. Céc gen nay khu tri trén nhidm sdc thé cha t¢ bio vi
khuan.

1.3. Gi6i thiéu mét s6 phuong phép chén do4n vi khufn gay bénh

Trong lich st nghién citu sinh hoc ¢6 rat nhiéu cdc phuong phip khdc nhau da duge
dua ra dé xdc dinh vi khudn. Tuy nhién mé6i phuong phdp déu cé nhitng wu, nhuge di€ém
riéng va phdt hién duge vi khuidn & nhimg mic dé khac nhau. D6i véi méi loai vi khudn
d€ xdc dinh ¢6 thé sir dung phuong phdp chung hay phuong phap riéng dac trung cho
loai vi khudn dé. | :
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» Phuong phdp nhugm tiéu ban: Diing céc phuong phdp va thu6c nhudém khac
nhau d€ x4c dinh vi khudn

¢ Phuong pi’lép nuoi ciy va dinh loai

e Phuong phdp dung thuc khudn thé Gamma

e Phuong phdp xét nghiém cla Widal: 1 phuong phap c6 dién nhét, duge mét s6
nuéc ua chudng str dung vio thé ky trude. Day 13 phuong phép thir nghiém tho ding dé
phét hién khang thé c6 khing nguyén ngung két véi t&€ bao vi khuin trong ng nghiém
nhung ngay nay ngudi ta da chiing minh phuong phdp nay khong c6 dd tin cay cao dac
biét khi sir dung dé phat hién bénh nhan trong vitng bi bénh. Nam 2000, Chart H va
cong su da dua ra két ludn chi nén str dung phuong phdp Widal dai véi khdng nguyén
O va khiang nguyén H, khong nén st dung cho khdng nguyén Vi [74]

¢ Phan iing ngung k&t hong clu thu dong (IHA): Trong cdc phan dng huyét thanh
c6 héng cédu, héng cdu déng vai trd 1a vat mang thu dong khang nguyén va khang thé,
tiic héng cdu ¢6 kha niang hap phu tich cuc 18n bé mit cia né nhitng hgp chét hod hoc
khac, nhu cdc protein lipopolysaccarid (LPS). Viéc gan lén héng cdu cdc khang nguyén
hoiic khang thé cia vi khudn khdc nhau va viéc sit dl_mg'chling trong nghién citu huyét
thanh hoc dé phdt hién khiang thé hoac khdng nguyén dic higu goi 12 phan ing ngumg
két héng cdu thy dong. WHO da tiéu chdn hod phén dng nay va khuyén cdo nén ding
dé chdn dodn bénh & ngudi, dé nghién ctu huyét thanh dich t& hoc va dich hach & dong
vat [5,44].

* Phan iing ngung két hat Latex (Latex Agglutination test): Suzuki va cong su da
gan khang nguyén F1 trén cic hat latex polystyrene. Phan ting nay vé& dé nhay vi do
dac hiéu tuong duong véi phan iing ngung két héng cdu va c¢é nhing uu diém 1a khing
nguyén gan trén hat bén vitng dugc it nhat 13 12 thang va cach san xudt ciing dé& hon so

v61 hdng cdu ciru [58].

» K§ thuat mién dich huynh quang: C6 thé chdn dodn nhanh bing phuong phip
huynh quang truc ti€p véi khang thé khiang Fl duge géin fluorescein isothiocyanat.
Phuong phap nay ddi hoi phai c¢6 kinh hién vi huynh quang. Tinh dac hiéu ciia phuong
phap nay cao. Nguyén tic la dung khing thé FI gin véi chét phdt quang, tao thanh
phirc hgp diing dé€ phat hién khdng nguyén F1 cta vi khudn [5].

* Ky thuat ELISA (Enzyme-Linked Immunosorbent Assay): Phan ding ELISA ¢6
d6 nhay cao va dic biét c6 thé phat hién duge 16p khéng thé IgA, IgM nén c6 thé phat
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hién dugc bénh sém dam bao diéu tri bénh kip thoi, vi khdng thé IgM, IgA xudt hién
sém trong ddp ing mién dich so vdi cdc l6p khdng thé khdc. Phan tmg ELISA vdi
khang nguyén LPS dugc dp dung véi nhiéu loai vi khudn [15,35,43,72,73].

1.4. Phuong phép lun trong viéc sit dung k¢ thuat PCR dé chdn dodn vi khudn gay
benh.

1.4.1. Nguyén ly caa phan ung PCR

. Phuong phap PCR (Polymeraza Chain Reaction) do Karl Mullis va cdng su phit
minh nam 1985 duge sir dung rong rdi nhat. Thuc chat day 14 mot phuong phép tao

dong in vitro, khong cén su hién dién cia t€ bao.

T4t ca cdc ADN polymeraza khi hoat dong téng hgp mot chudi ADN mdi tir
chudi khuon trude d6, déu cdn sy hién dién ciia nhimg méi chuyén biét. Moi la nhimg
doan ADN ngén (17-30 bp), c6 kha nang bét cap b8 sung véi mét ddu ctia chudi ADN
1am khuon, va ADN polymeraza sé& nSi dai méi dé hinh thanh chudi méi. Phuong phdp
PCR dd dugce hinh thanh dua vao dac tinh dé ctia cdc ADN polymeraza va su tham gia
clia méi. Né&u cung c4p hai méi chuyén biét bit cip bd sung véi hai ddu ctia mot trinh
tu chudi xoan kép ADN, doan ADN gidi han giita hai vi tri ma cap méi bam vao sé&
dugc tdng hop nhd phan tng PCR. Diéu dé cé nghia la dé thuc hién nhan mot doan
ADN xdc dinh, cdn c6 thong tin t8i thidu vé trinh tu nucleotit, di dé tao cdc méi bé
sung chuyén biét; cdc méi nay bao gbm mot mdi xuéi (forward primer) va mot moi
ngugc (reverse primer), hoat dong d€ nhan lén doan ADN dai ngén khéc nhau. Tir
"xu6i" va "nguge” phai hidu 14 xuéi va nguge duge biéu thi so vdi chiéu phién mi cla
gen (5’ -->37).

Do c6 nhiing, ru diém tuyét doi trong nghién cifu sinh hoc phan tir, k¥ thuat PCR
duoc nhanh chéng 4p dung rong rii d€ chdn dodn (diagnosis), giam dinh
(identification) cdc bénh vé vi khyéin, virus, cdc bénh ky sinh tring vdi két qua ra
chinh x4c. Mat khéc, su phan tich thanh phdn va trat ty nucleotit trén phan tir ADN
trong hé gen con c6 gid tri rét 16n trong phén loai (taxonomy), nghién ctu phi h¢
(phylogenetic analysis) va lich siz ti€n hoa quén thé (evolutionary history) c4c lodi sinh
vat.
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1.4.2. St dung k¥ thuat PCR dé chdn dodn mot s6 vi khudn gay bénh.

Phét hieén vi khudn gay bénh than Bacillus anthracis

Téc nhan gajr bénh than 14 truc khudn Bacillus anthracis (Ba). B. anthracis 13 vi
khudn hinh que, Gram duong, sinh bao tir, hé hdp hi€u khi hodc ki khi khong bat budc.
Trong co thé dong vat bi nhiém bénh, t& bo c6 clu tao vo mang nhdy (capsule). C6 hai
plasmid lién quan dén tdc nhan gay bénh cta B anthracis, pXO1 va pXO2. pXOl chia
céc gen ma hod doc t6 ngoai bao bo ba bao gdm cdc thanh phdn: khing nguyén bao v¢
PA, nhan t6 gay phd EF va nhéan t6 gy tir vong LF. Cic thanh phin nay néu ding
riéng 1€ s& khong gy doc. Hiéu qua gay doc la do sy hoat dong két hgp cha PA vdi hai
thanh phan kia (EF, LF), PA két hop véi EF gay phil thiing, cdn néu két hop véi LF sé
gay chét cho co thé bi nhim. Cic gen cda pXO2 ma hod tdng hgp protein trong sinh
t6ng hop vd mang nhdy axit poly-D-glutamic. Cdc protein nay déu dugc mi hod boi
cdc gen khiac nhau, do vay néu xdc dinh duge sir cé mat clia cdc gen dé trong hé gen
ctia vi khudn bing cdc cip mdi dac hiéu ta c6 thé khing dinh riing vi khuén dé 12 B
Anthracis. Dé phét hién B. anthracis ta cé thé sir dung mét trong 2 cdp mdi dic hiéu
cho gen ma hod ving VNTR (san phdm PCR c¢6 kich thudc 167bp) va gen md hoa
khang nguyén bao vé (san phdm PCR c6 kich thudc 596bp). D€ xic dinh B. anthracis
dé cé doc hay khong ta diing cap méi cho gen mi héa protein gdy doc (san phdm PCR
¢6 kich thuée 846bp) clia B. anthracis, viéc phat hién gen dugc thuc hién bing phan

tmg PCR va dién di trén gen agarose 2%.

Phét hién vi khudn gAy bénh dich hach Yersinia

Ca 3 loai déu chira loai plasmit ¢6 tén goi [a pCD/. Day 12 loai plasmit ¢é kich
thudc trung binh, hé gen cia plasmit nay chira 70.509 cip nucleotit, vdi khoang 60 cdu
triic gen, trong do6 c6 trén 80% da biét chiic nang cla san phdm. Plasmit pCDI1 con
duge goi 1a plasmit LCR (low Ca™ response) do chiing ¢é dac tinh phan tng tao doc
luc manh khi noéng d¢ canxi trong moi trirdng thap hodc khéng cé canxi. Liic do, cic
gen LCR (c6 14t ca 47 gen chiu trach nhiém san xudt cdc san phdm protein tham gia
qué trinh phan ting nay} s& dugc hoat héa va tdng hop cdc loai protein doc luc goi 1a
kﬁéng nguyén V(V antigen), ma gin day ngudi ta con ggi.lz‘l yéu t6 doc luc LerV. M{)t
he théng gen khéc chiu trdch nhiém tao ra san phdm ¢6 vat trd lam y€u t6 doc luc cla
Yersinia la hé thong phic hop gen Yop ( Yersinia outer protein). Yop la cdc ciu tric

gen ndm rai rac phén bd trén vong ADN hé gen cha plasmit pCDI, bao gdm mot sd
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gen dugc ky hieu YopA, B, C... Nhu vay, y&u t8 doc luc cha ca 3 loai vi khudn
Yersinia gay bénh 0 ngudi va dong vat déu do hai hé¢ théng phitc hogp gen LCR va Yop
chiu trdch nhiém. Hai hé th6ng cu tric gen nay déu dinh vi trén plasmit pCD1. Do cé
chita plasmit gay bénh nay, nén ca 3 loai Yersinia, déu cd mét s dac tinh gay bénh
chung do san phdm cha hai hé th6ng gen LCR va Yop chiu trich nhiém gay ra. Vé
thanh phin nucleotit v axit amin, cic gen tuong tGng trong ca hai hé théng clia ca 3
loi ¢6 khodng 80—90% tuong déng, tham chi mét s6 gen gdn nhu c6 thanh phin
nucleotit va axit amin d6ng nhat (trén 95%). V& géc do chin dodn, rd rang néu phat
hién dugc mot s6 gen chon loc trong hai hé théng nay, s& gilp ching ta nhanh chong
xdc dinh su c6 mat cha plasmit pCISl dac tng cho riéng cha 3 loai giy bénh Yersinia
ma céc lodi vi khudn dudng rudt khac khong c6. DE phét hién Yersinia st dung cap
méi PLAF-PLAR, doan ADN nhan lén biing PCR c¢6 d¢ 16n 0,48 kb (480bp). San phdm
PCR dugc phat hién khi .dien di trén thach (gel) agaroza 0.8-2%. '

Phét hién vi khudn gy bénh td_Vibrio cholerac

Genom cia Vibrio Cholerae gdm c6 2 nhiém sic thé (NST) dang vong véi kich
thuée tuong tng 1a 2961149 cap bazo (NST I) vd 1072314 cap bazo (NST II) . Ca 2
NST chira 3885 khung doc m& (open reading frame, ORF). NST | mang hdu hét cic
locus gen lién quan dén tinh gay déc nhu yé€u t8 quyét dinh tinh ddc ciia tic nhan gay
bénh la doc 16 gay bénh ta (Enterotoxin). D€ phat hién vi khudn ta Vibrio Cholerae st
dung ADN dung lam khuén dé khuyéch dai gen mi hod Enterotoxin, Hemolysin va
Malate dehydrogenaza. Gen ma ho4 Enterotoxin ctia vi khudn ta Vibrio Cholerea dugc
khuyé€ch dai véi cap mdi diac hieu TOXM2, TOXPl, gen ma@ hod Malate
dehydrogenaza duoc khuyéch dai vai cap méi MALATP3, MALATMS, gen ma hod
Hemolysin duge khuyéch dai véi cap méi HLYAL, HLYA?2. Theo ly thuyét san pham
PCR cla gen md hod Enterotoxin cé chiéu dai khoang 1300 cap bazo, gen ma hoa
Hemolysin cé chiéu dai khoang 1100 cip bazo va gen mi hod Malate dehydrogenaza
cé chiéu dai khoang 1400 cap bazo. San phim PCR dugc dién di kiém tra trén gel
agarose 1%.

Phit hién vi khudn gy bénh thuong hin S. typhi

C6 rat nhiéu cong trinh nghién ciu sir dung phuong phdp-nay vio chidn dodn S, ryphii
dya trén nhiéu gen khac nhau nhu gen ma hod cho flagellin H:d, gen ma hod cho ARN
58, gen mi hod cho protein tham gia vao tao khing nguyén vé (Vi). Cic cong trinh da
cho thdy: phuong [?hép dua vao viing gen ma hod cho protein tao khdng nguyén Vi maéi
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c6 dii d6 nhay va tinh dac hiéu cho phat hién S, fyphi. Ngudi ta nhan thdy rang phuong
phap nay c6 thé phat hién S, typhi & mitc do t€ bao don trong thii gian tir 1-2 ngay. S
typhi c6 chita 3 khang nguyén bé mat do 1a khang nguyén O, khing nguyén roi (H:d)
va khdng nguyén vo (Vi}. Trong dé khang nguyén O va khang nguyén H nay khong
dic hiéu cho S ryphi ma ching c¢6 & rat nhiéu ching Sa/monella khic nhu S
enteritidis, S. gallinarum, S. pullorun/ ! Khang nguyén Vi chi ¢é & mét s it ching nhu
S. typhi, S. paratyphi C, S. dublin nén chiing dac hiéu cho 5. ¢yphi 16t hon. Trinh tu
ADN tham gia v3o qud trinh hinh thanh khang nguyén Vi bao gom 5 doan gen khiéc
nhau (vipR, vipA, vipB, orf4 vifC} goi la viilng ViaB. Gen vipA, vipB va vipCma hod
cho enzym phu thugéc NAD vd NADP d€ téng hop chudi dudng nucleotit cho
polysacarit Vi. Nhimg nghién ctu truéc day cho thay chi viing gen vipR ¢6 tinh dac
hiéu cao cho S, typfi. Vi vay, trong dé tai nay, ching toi tién hanh chon gen vipR véi
chiéu dai 595bp dé sir dung lam gen dich trong phuong phédp chidn dodn nho k§ thuat
PCR.

Phit hién vi khudn g4y bénh ly Shigella

Doc 16 Shiga la sdn phdm ciia t€ bao vi khudn Shige//a va [a tic nhan gay bénh.

V& héa hoc, doc 16 Shiga 1a mot protein, gém tiéu phdn A (32 KDa) c6 vai trd clia mot
enzym va mot phitc hé cdc tiéu phdn B (7,6 KDa) déng vai trd lién két véi thu thé. Tiéu
phin A bao gdm 2 chudi polypeptide Al (27 KDa) va polypeptide A2 (5 KDa) lién két
v6i nhau qua mét cdu disulfide. Chic nang cla tiéu phdn A 1a 1am ngimg hoat dong
tdng hop protein clia t€ bao chii bing cich 1am bat hoat thé ribozoom 60S. Tiéu phin B
déng vai trd nhan biét glucolipid Gb3 trén bé mat t&€ bao chi. Céc protein ndy dugc ma
hoéa bdi cdc gen stxA va sexB. Cic gen nay khu tri trén nhiém sac thé cia t€ blo vi
khudn. D phat hién vi khudn Shige//a bing phuong phip PCR c6 thé sit dung céc cap
moi nhén ban cdc doan gen khdc nhau nhu:
B6 cap méi dac hiéu cho gene mi hoa doc 6 Shiga ( Tarr va cong sy, 2002) gém:

* Cap moi cho doan trung gian: mdh p9- mdh p10

* Cap moi cho doan gene 1A: 1A.251F- 1A.832R

* Cap moi cho doan gene 2A: 2A.506F- 2A.848R
Cip moéi d€ thu nhan mot phan doan gen 16S-ARNr v6i d0 dai khoang 500 bp: Prf -Prr
Bo cap méi dic hiéu ORF 3 cla locus spa dé nhan ban phan dean ORF3 clia locus spa
phan doan nay c6 do 16n 118 bp. '

CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
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2.1. Sinh phdm
2.1.1. Vi sinh vat
Céc chiing vi khudn hoac ADN téch chiét tit cdc vi khufin dugc néu & bang 2:
Bang 2: C4c chiing vi khu4n ding trong nghién citu
Chung vi khudn Nguén cung cip
Chung B anthracis VCM-0012, ching { B6 Suu tap Gidng VCM, Phong Di
chudn B. thuringiensis var kurstaki (Brk), | truyén Vi _sinh vat, Vién Cong nghé

B cereus (Bc), B. mycoides (Bm), Chung | Sinh hoc

phan lap HN5, HN8

Ching B. anthracis chudn 34F, 17]B - | Trung tdm Kiém nghiém thuéc thd y
Trung uvong

Chung B. anthracis phan 1ap TSI, TS2 Hoc Vién Quin Y

Vi khuén dich hach Y. pestis da bdt hoat | Bd mén Vi sinh vat, Dai hoc Y Ha Noi

Cic chong Salmonella enteritidis, S.|Phong Ky thuat Di truyén, Vién Cong
typhimurium, E. cpli DH5 «, E. cofi JM | ngh¢ Sinh hoc

101, E. coli IM 109, E. coli XL1 Blue va
E. cofiHB10] )

Vi khudn ta Vibrio cholerae Inaba 389 va
Ogawa 395

Céc ching Salmonella typhr

Cac ching Shigella. dysenteriae , Shigella.
boydii 342, Shigella. flexneri F3a-388,
Shigella. flexneri F2b-3935, Shigella. Vién V¢ sinh Dich té Trung uong
flexneri F2a-407, Shigella. sonner 348,
Shigefla. sonnei 364, Shigella. sonnei 367,
E. cofi EPEC, E. cofi EHEC, E. coli
ETEC, 11 ching E. coliky hiéu tir 1-11.

Céc ching Pseudomonas fluorescens | Phong Vi sinh vat hoc dat, Vién C(‘nig

Ps7-1 va Azospirillum sp. DA10-2 ngh¢ Sinh hoc

2.1.2. Céc cap méi
Bang 3: Trinh tr céc cip mdi sir dung trong nghién ciru
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Tén Trinh tu Kich thudc san
| ‘ phdm (bp)
Céc cip mdéi sir dung trong nghién citu Bacillus anthracis
EWA-1 5-TATGGTTGGTATTGCTG-3’
EWA-2 5 ’-A"I;GGTTCCGCCITI' ATCG-3’ 167
PA S 5’- TCCTAACACTAACGAAGTCG -3’
PA 8 5'- GAGGTAGAAéGATATACGGT ) 596
1234 5 - CTGAGCCATTAATCGATATG -3’
: 846
1301 5’- TCCCACTTACGTAATCTGAG -3’
Cip mdi str dung trong nghién ciu Yersinia pestis
PLAF 5 ATCTTACTTTCCGTGAGAAG 3
PLAR 5' CTTGGATGTTGAGCTTCCTA 3' 480

CAc cip mdi sir dung trong nghién céu Vibrio cholerae

TOXP1 | 5-GGCTGTGGGTAGAAGTGAAACGG-3'

TOXM2 | 5-CTTAATTTGCCATACTAATTGCCGC-3 1300
HLYA] 5-GCCAAAACTCAATCGTTGCG-3

HLYA?2 5-TGTAAAGCTAACCGCTTGCG-3 1100
MALATP3 | 5°-TCTTCCTGCTGGTTCTGATCTCGCG -3’ B
ALATM6 |5’ -TTGTGGCAAGCTAAACACGCCCG -3’ 1400

Cap méi sit dung trong nghién ctu Salmonella typli

vipRf 5" GTTATTTCAGCATAAGGAG 3’

vipRr 5" ACTTGTCCGTGTTTTACTIC 3’ 595
Céc cip m6i sir dung trong nghién citu Shigella spp.

mdh p9 5-CTA ACC CGG TTA ACA CCA CAGT-3

mdh p10 5- GGC AGA ATG GTA ACA CCA GAGT-3’ 201

IA251F 5- GGG ATA GAT CCA GAG GAA GG-3

1A 832R 5- CCG GAC ACA TAG AAG GAA ACT C-3 624

2A 506F 5-CTG GCG TTA ATG GAG TTC AG-3

2A.848R 5'- CCT GTC GCC AGT TAT CTG AC-3 383
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Y .

Prf 5’-AAGGAGGTGATCCAGCC-3’

Prr 5-GCGTGGACTACCAGGGTATCTAATCC-3 500
ORF-3f 5-AGCGATCTTACGTCTTG-3

ORF-3r 5-CGAGATGTGGAGGCAT-3 118

2.1.2. Céc Kit tich chiét
- TA Cloning Kit (Invitrogen)
- QIAquick® PCR Purification Kit (QIAGEN)
- S.N.A P.™ Purification Kit (Invitrogen)
- BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems)

- QIA Prep Spin Mini Kit (QIAGEN)
2.2. Dung cu va ho4 chit

2.2.1. Dung cu
- Bo loc mu vi khuén (Santorius): Phéu loc, gid loc, 6ng din, binh thu miu v mang
loc khudn.
- My bom chan khong.
- 6ng eppendorf chdn do4n. -
- Mdy PCR va bo dién di agarose.
- 6ng ly tam vé triing.
- My s6c nhiét.
- Pipet Man, ddu cOn céc loai ciing mot s6 dung cu khéc.
2.2.2. Ho4 chit
Nude sir dung d€ pha méi trudng, pha cic dung dich va dé diing truc tiép trong
céc thi nghiém duge khir tring va khir ion theo h¢ théng xr Iy nude Milli-Q Ultrapure

(Millipore, Australia), nuéc sir dung cho phan tmg PCR 1A loai si¢u tinh khiét do BRL-
GIBCO cung cap.

Agar ding cho nudi cdy vi sinh loai A dugc cung cap boi Becton Dickinson va
Co., Cockeysville, MD, USA.

Agaroza ‘dé ki€ém tra san phdm PCR dugc cung cp béi FMC Bioproducts,
Rockland, MA., USA ’

Chi thi ADN (ADN Marker) va céc enzym gidi han khic ciing nhu cdc dung
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dich démdo Invit?ogen, New England Biolabs, Inc., Beverley, MA., USA cung cép.
Mot s6 ho4 chat sir dung khéc duoc cung cip béi Sigma Chemical Company (St.

Louis, MO., USA), Merck PiyLtd., (Kilsyth, VIC., Australia), BDH Laboratory

Supplies va Asia Pacific Speciality Chemical Ltd. T4t ¢a cac hoa chit nay dugc st dung

va bao quan diing theo chi din cta nha san xuét.

2.2.3. M6i trudmg

Méi truong co ban LB (Luria-Bertant) diing trong cdc thi nghiém nudi cdy duge

pha ché theo cong thiic:
- Bactotrypton hodc casein hydrolysate: 10g
- Cao nim men (bactoyeast extract): 5g
- NaCl: 10g
- V&1 méi trudng LB agar cho thém agar: 15¢g
-H,0 11

Moi trudng SOB gém: Trypton (20g/1), Yeast extract (5g/1), NaCl (10 mM), KCI
(2,5 mM) va MgCl, (10 mM), MgSO, (10 mM). MgCl, va MgSO, dugc thém vao sau
khtr tring nhiét do. Méi truomg SOC 1a SOB ¢6 bé sung thém 20 mM glucoza sau khi
khtr triing.

e Mol truong MPA: * Moi truomg CYS

Cao thit 3g Pepton 10g
Pepton 10g Cao ndm men 3g
Thach 20g Glucoza Tg

NaCl . S5g KH,PO, S5g

H,0 ' 11 MgCl, 0,5mM
PH 7-7,2 MnCl, 0,5mM
. Méi truéng MPB . ZnSO, 0.05mM
Cao thit 3g FeCl, 0,05mM
Pepton 10g Ca(l, 0,2mM
NaCl 5g H,O 1

H,0 . i

PH 7-7,2

- Moi truong RSA 1a moi trudng MPA b sung 5% madu tho

2.3. C4c phuong phdp nghién ciu

2.3.1. Phuong phép t4ch chi€t ADN tir vi khudn
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Dé thyc hién dugc phan ing PCR thi thanh phdn khong thé thi€u 1a ADN lam khuon.
Pai v6i mébi loai vi khudn sé cé cdc phuong phap khdc nhau dé tach chié€t ADN.

Téch chiét ADN tir vi khudn B. anthracis

Mot khudn lac vi khufn moc trén moi trudng thach mau RBA qua dém duge chuyén
vao 200t dung dich dém TE (10 mM Tris-HCl [pH 8,0], ImM EDTA Na), tron déu,
dun s6i trong 20 phiit, dé ngudi & nhiét do phong, Ii tam 13000 vong/phiit trong 1 phiit
thu dich néi 1am khuon cho chay PCR.

Téch chi€t ADN tdng s6 tir vi khufin Yersinia pestis

ADN t8ng s6 clia vi khudn dich hach vo hoat duge tach chiét bang bing bo hod
chat 1d DNeasy kit ctia Hang Qiagen. Qui trinh tich chiét dugc mo 1a tém tat nhu sau:

1. Lay 500 ul sinh khéi vi khudn, ly tam 10000 vong/2 phiit, thu duge can &
bao.

2. Thém 180 pl ATL viao méi ong Eppendorf (ding ddu con khudy tan can (&
bao). Thém 20 pl Proteinase-K va 4 ul Rnase-A (ndng do 100 mg/ml), sau d6 lac déu
bang may lic va 0 ¢ 55°C/2 gid (thinh thoang l4c trong qua trinh ().

3. Them 2004l AL, lic déu 15 phit. Sau d6 0 & 70°C/10 phiit.

4. Thém 200 pl con tuyet d6i (96-100°), lic déu.

5. Chuyén toan bo hdn dich sang dng cd méng loc ctia bo kit DNeasy (mini
column) dem ly tdm & 13000 v/phiit trong 1 phtit, bo dich ly tam bén dudi, gitr lai cot
¢6 mang loc.

6. Cho 500 pl dung moi AW1, dem ly tAm & 13000 v/phiit trong 3 phiit, bo dich
ly tam dudi cot.

7. Cho 500 pl dung moi AW2, dem ly tAm & 13000 v/phiit trong 3 phiit, bo dich
ly tam dudi cot. .

8. Chuyén cot DNeasy mini column dit vao 6ng Eppendorf 1,5ml mdi cé ghi ky
hiéu maiu dé Ivu giit. Cho 100 pl AE 1én mang loc trong cot, dé & nhiét do phong mot
phit, dem ly tam & 13000 v/phtit trong 1 phit. Dich ly tam liic niy chinh 1a ADN (6ng
sd, bao quan & nhiét do -20°C.

Nong do ADN dugce xdc dinh bang phuong phap do dé hdp phu & budc séng 260
nm nh& may quang phd ké (spectrophotometer) GBC UV/visible 911A. Ham Iugng
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ADN tdng sd sir dl:mg cho méi phan img PCR (50 pl) Ia khoang 100-150 nanogdm

(ng).

Téich chi€t ADN plasmid tr vi khuin Vibro cholerae

I.

AN O i

~

10.
1.

L4y 1,5ml dung dich sinh khéi vi khudn dich hach vao 6ng Eppendorf, ghi ky
hiéu cdn than. N "

Ly tam 13.000vbng/phiit trong 4 phit dé thu can té€ bao.

Cho 250ul P1 vao, tron déu dé ho tan cin té€ bao.

Cho vao 2.50p.1 P2, dio nhe, dé nhiét do phdng trong 4 pht.

Cho vao 350p1 N3, déng nép, dao nhe bing céch [on nguc,;'c xubi vai lan.

Ly tam 13.000vong/phiit trong 10 phit. Thu dich trong bén trén dé chuyén sang
cdt loc.

Ly tam 13.000vong/phit trong 1 phiit. Dd bd phdn nudc dudi cot.

Cho vao 500w PB, ly tam 13.000vong/phiit trong 1 pht, bo nudc & dudi.

Cho vao 750u PE, ly tam 13.000vong/phut trong 1 phiit, bo nurée & dudi, 1y tam
13.000vong/phit trong 1 phiit mot 14n nira.

Chuyén cot igc sang 6ng Eppendorf sach.

Cho 50p dung dich thoi ADN (goi 12 EB, elution buffer) 1én trén mang loc, dé
nhiét d¢ phong trong 5 phuit, ly tAm 13.000vong/phit trong 2 phit. Dung dich
bén dudi 1a ADN plasmit, kiém tra trén thach agaroza sau khi cit biing enzym

gi6i han, va bdo quan & -20°C cho dén khi cdn sir dung.

Téch chi€t ADN t8ng s6 tir vi khuin Yersinia pestis

- Ly tam huyén dich vi khudn, loai dich ndi. Cin t€ bao vi khudn dugc hoa lai

trong 567 pl TE(10 : 1), bé sung 32 ul SDS 10% va 3 pl Proteinase K, ddo déu, i & 37
°C trong 1 gitr dé pha 1€ bao.

- B6 sung 180 ul NaCL 5M, 0 65°C trong 10 phtit, sau dé chiét ADN bang 700 it

dung dich phenol, ly tam thu dich ndi nim trén I6p xdc t€ bio, chuyén sang 6ng

Eppendorf méi. Chi€t lai ADN bang cich bd sung 600 pl chloroform : isoamyalcohol

(24:1), ly tam thu dich néi chuyén sang éng Eppendorf méi.
- Két tia ADN béng céch bé-sung 1/10 thé tich NaOAC 3M pH 5.2 va 2.5 14n thé
tich con 100%, sau d6 tha ADN & - 25°C trong 2 gid.
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- Ly tam Joai bd dich ndi, rita cin ADN bing cén 70%, lam kho ADN, sau d6 hoa
lai cin ADN trong dém TE chia RNase(100 ug/ ml), & & 37°C wrong 1 gity dé loai
ARN.

Téch chi€t ADN tdng s6 tiY vi khuén S, typhi

Nudi cdy vi khufn S typhi trong 10 ml moi trudng LB long (0,5% yeast extract; 1%
bacto-pepton; 1% NaCl ) & 37°C, lic 200 vong/phiit qua dém.
- D4 dich nu6i cdy qua dém nay vao cdc 6ng eppendorf 1,5 ml, ly tam 5000 vong/phuit

trong 5 phiit, thu 1dy t&€ bao. Trong moi dng, trinh tu cdc budc ti€p theo duge tién hanh
nhu sau:

- Hoa tan tha té bao vao 576 pl dung dich TE (Tris-HCHIM, pH = §; EDTA 0,5 M, pH
= 8), sau d6 bé sung 30 pul SDS 10% va 3 ul proteinase K 1% va i & 37°C trong 1 gids.

- B sung thém 180 pl NaCl 5M va @ & 65°C trong 10 phiit.

- MAu dugc 1ay ra va dit ngay trén dd lanh dé tranh dit gdy ADN genom.

- Ly tam mdau & 13000 vong/phut trong 15 phut ¢ 4°C dé tha nhiing phéan tir protein c6
khéi lugng phan tir 16n.

- Dich néi dugc tron déu nhe nhang v6i 2 ml phenol/chloroform/isoamylalcohol. Sau
doly tam 13000 vong/phtit trong 10 phit va chuyén dich pha trén sang 6ng eppendorf
mdi. Qua trinh nay dugce tién hanh lip lai it nhat 2 14n dé loai bd hoan toan protein ¢6
trong mau.

- Dich pha trén chita ADN genom dugc tiia biang 2 1dn ¢6n lanh tuyér d6i va duge thu
lai biing cdch ly tam 13000 vong/phit trong 10 phit. Tia ADN duge 1am kho va hoa lai
vao trong 40 ul TE c6 bd sung thém RNase 1%. Mau duoc gitt & -— 20°C.

Téch chi€t ADN vi khudn tdng s6 clia Shigel/a spp.

i. Do tit ca cdc chung dugc sir dung nghién ciu déu 1 vi khuan Gram am, nén tich

chiét ADN téng s6 cla céc (& bao-Shigelia spp., E. coli, S. enteritidis, S. typhimurium,
V. inaba, V. ogawa P. fluorescens Ps7-1 va Azospiriffun sp DA10-2 dugc tién hanh
theo Masterson va cong su ( 1985 ).

ii. Téch chiét ADN vi khudn tir mAu nudc song ngdi.
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Nudc song ngdi ty nhién cé thanh phin phic tap nén duogc lua chon lam mo hinh dé
ti€n hanh nghién citu tach chiét ADN vi khudn. Céc phuong phdp theo Yu-li Tsai va
cong su, 1993; Kuske va cong su, 1998; va theo Watanabe, K. va cong su, 1998 di
dugc st dung trong quda trinh nghién cite tach chiét ADN vi khuin tir miu nudc song
ngoi ¢ Ha Not. Quy trinh nhu sau:

1. Thu thap miu nudc (200-400 ml)—> 2. Thu sinh kh&i (qua mang loc vi khudn) — 3.
Rua sinh khéi biang nuéc vo tring— 4. Hoa sinh khéi vho dém TEN (350ml), tron
ddu— 5. B4 sung SDS (5%), lac déu, tron ky va 0 10 phit-> 6. Chiét bang phenol va
Chloroform (3x) — Ket tia bang con— 7. Rura sach ADN bang c6n 70%—> 8. Lam
kho chan khong — 9. Kiém tra chat lugng bing phan ¢ng nhan ban gen 16S-ARNTr.

2.3.2. Phuong phdp PCR dé xdc dinh gen trong vi khudn

Sau khi tach duge ADN vi khudn, cong viéc ti€p theo la phai nhan dugc gen cén phat
hién bang phuong phdp PCR va kiém tra san phdm trén gel agarose. Chu trinh nhiét
cho phan dng PCR va néng do gé:l agarose 1 khdc nhau d6i véi méi loai gen khéc
nhau.

Xéc dinh céc gen ciia Bacillus anthracis

Phan iing PCR d-é Xdc dinh céc gen r1v, cap, pag cta vi khuan Bacillus anthracis duge
ti€n hanh ¢ diéu kién: 94°C trong 2 phiit, ti€p theo 1a 30 chu ky‘ khuyéch dai (94°C - 1
phiit, 55°C - 1 phit, 72°C - 1 phuit) va kéo dai & 72°C trong 5 phit. San phim PCR
(3,5ul) duge dién di trén gel agarose 2%.

X4c dinh cic pen placua Yersinia pestis

Phan iing PCR dé x4c dinh cdc gen pia clia Yersinia pestis duge tién hanh & diéu kién:
95°C trong 5 phiit, ti€p theo 12 35 chu k¥ khuyéch dai (95°C - 1 phut, 51°C - 1 phut,
72°C - 2 phut) va kéo dai & 72°C trong 10 phiit. San phdm PCR (3,5ui) duogc dién di
trén gel agarose 0,8%.

Xidc dinh cic gen ciia Vibrieo Cholerae

Phan tng PCR khuéch dai cdc gen mid hoid Enterotoxin, Hemolysin vd Malate
dehydrogenaza sir dung Taq polymeraza dugc tién hanh vdi 40 chu ky, méi chu ky gém
3 bude. Budc 1: bién tinh sgi ADN khuon ¢ 94°C troné 1 phut. Budc 2: mdi két ciip b6
sung vdi doan gen tuong déng trong ADN khuon ¢ 52°C trong 1 phit. Budc 3: tong
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hop, kéo dai chudi & 72°C trong 1 phut 20 giay. San phdm PCR dugce dién di kiém tra
trén gel agarose 1%.

Xéc dinh gen vipR cla Salmonella typhi

Chuong trinh PCR sir dung Taq polymeraza duge tién hanh vdi 30 chu ky, méi chu ky
goém 3 budc. Budc 1: bi€n tinh sgi ADN khuon ¢ 94°C trong 1 phit. Budc 2: mdi ket
cip bd sung véi doan gen tuong dong trong ADN khuon & 54°C trong 1 phiit. Bude 3:
tdng hop, kéo dai chudi & 72°C trong 40 giay. San phdm PCR duge dién di kiém tra
trén gel agarose 0,8‘%. ' l
Xdc dinh cic gen cua Shigella

i. Phan tmg nhan ban céc phan doan gen ma héa doc td Shiga.

Chu trinh ﬂh‘ié}l dugc ti€n hanh theo Tarr va cdng su (2002): bién tinh 10 phit &
94°C, chay 35 chu k¥ theo cdc budc: 92°C trong 40 gidy, 60°C trong 1 phiit va 72°C
trong 2 phit. San phm phan ing-dugc kiém tra bang phuong phdp dién di agarose
1,5%.

ii. Phan ng nhan ban phan doan gen 16S-rADN

Phan tng'dugc thuc hién véi chu trinh nhiét nhu sau: Giai doan ddu, ADN dugc
bién tinh & 95° C trong 1 phut 30 giay, tiép tuc bién tinh & 94° C trong 1 phut, ké tiép
méi dugc gan & nhiét d6 52° C va phén ting kéo dai chudi & 72° C trong 1 phiit 20 gidy.
Giai doan chinh dugc lap lai 30 [an chu ky nhiét co ban giéng & giai doan ddu, chi khic
& chd ADN dugc bién tinh mot 14n ngay & nhiét do 94° C trong 1 phuit, ti€p sau pha
cudi cing phan tng kéo dai chubi duge duy tri & 72 ° C trong 10 phiit vi san phim
dugc bio quan & 4° C. Két qua phin iing duge kiém tra bing phuong phép dién di
agarose 0,8%.

iii. Phan itng nhan ban phan doan ORF3 cua locus psa

Phan doan ORF-3 duge thu nhan bing chu trinh nhiét theo Rafii ef al( 1995)
nhu sau: bién tinh ADN 50 giay & 94°C, sau d6 phan ting kéo dai 35 chu k¥ nhiét véi
cdc bude 94°C trong 60 gidy, 45°C trong 90 gidy va 72°C trong 2 phiit; & chu ky cu6i
cing budc 72°C kéo dai 10 phit. San phdm phan tmg dugc kiém tra bang phuong phap
dién di agarose 1,5%. .

2.3.3. Phuong phép tao Kit phét hién céc vi khuén gay bénh

Sau khi kiém tra cdc san phdm PCR, lya chon cdc gen dac hiéu cho méi vi khudn da
dugc phét hién. Tién hanh tao Kit phdt hién dya trén cdc thanh phdn va diéu kién cho
phan ting PCR da t6i wu. Ngoai ra méi bo Kit cén cé thém Kit 4m tinh va Kit duong
tinh lam d6i ching.
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Kit phét hién: D& phat hién nhitng vi khuin tuong tng véi gen dac hiéu.

Kit am tinh: Diing nudc vo tring hodc ADN ciia vi khudn khdc 16ai.

Kit deong tinh: Sir dung ADN ctta vi khudn tuong tng.

2.3.4. Phuong phép x4c dinh d0 nhay cha Kit

Pé x4c dinh do nhay cha Kit, ta sir dung Kit vdi cdc d6 pha lodng t€ bao hay ADN cua
vi khuén tuong ting. Sau d6 xédc dinh néng do pha loiing nho nhat ma vén c6 thé phat
hién duge vi khuédn.

2.3.5. Phuong phép thu miu vi khuén tir nuée va khong khi

Nguyén tic ca phuong phdp 13 1am giau luong vi khudn cdn phat hién bing hé théng
thu mdu. He thdng thu miu goém 2 bd phan chinh: Bom chin khdng tao ra su chénh
léch dp sudt trong va ngoai binh loc, tao 4p luc d€ khong khi (nude di vao binh loc),
Mang loc vi khudn (®0,45um) 1dm ranh gidi giita trong va ngoai binh loc diing dé thu

vi khudn di qua.
2.3.6. M6t 56 phuong phédp khéc

Ngoai ciac phuong phap chlii yéu da néu, ching to1 con sir dung mot s6 phuong phdp
khdc dé bé trg cho nghién ciru bao gém:

¢ Phuong phdp thir dac diém sinh 1i sinh hod cia vi khuén,
¢ Phuong phép tao Kit huyét thanh mién dich,
¢ Phuong phép tha nghiém Kit trong phong thi nghié¢m,

¢ Phuong phédp tich dong va doc trinh wr gen.

CHUOUNG 3. KET QUA VA THAO LUAN

3.1. T4ch chi€t ADN tir vi khudn
3.1.1. T4ch chiét ADN tix vi khuén Yersinia pestis
Téch chiét ADN tdng s6
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Toan bd ADN trong vi khuan bao gém ADN ciia hé gen va ADN cia cdc loai plasmit
goi 124 ADN téng s (total genomic ADN), dugc tich chiét bang bo hod chat 1a DNeasy
kit cha Hang Qiagen. Ly 500 ul méi trudng vi khudn bét hoat, ly tdm thu can t€ bao.
Dung giai, tinh sach va tdch chiét ADN biéng cdc dung dich ciia bo kit theo hudng dén,
cudi ciing thu ADN tdng s6 va bdo quan & -20°C cho dén khi st dung. ADN da tich
chiét dugc kiém tra trén thach agaroza 0.8%. Két qua dugc bidu hi¢n & Hinh 9:

" Hinh 9: Anh dién di kiém tra phan tng tich ADN tdng sG clia Y. pestis

Téch chiét ADN plasmid
Nham thu ADN cia plasmit pPCP1, mét phuong phip khic duge dp dung la sir

dung bo hod chét QiaPrep Spin Mini Kit. V& nguyén tic, ham lugng thu duge chi chia
ADN cua plasmit pPCPI va nhu vay s& lam khudn chic chin cho phan tmg nhan doan
gen pla trong hé gen clha plasmit nay. ADN da tdch chiét duge bao quan ¢ -20°C cho
dén khi sir dung va dugc ki€m tra trén thach agaroza 0.8%. K&t qua dugc trinh bay &
Hinh 10:
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Hinh 20: Anh dien di kiém tra phan tng tich ADN plasmit pPCP1 cha Y. pestis
Nhu vay ADN téng s6 va ADN plasmit pPCP1 ciia Y. pestis da dugc tach chiét
véi chat lugng t6t, 12 nguyen liu chdn bi cho céc thi nghiém tiép theo.

3.1.2. K&t qua tdch chi€t ADN t8ng s6 tir vi khudn Vibrio cholerae
Tir hai ching Vibrio cholerae Ogawa 395 va Inaba 389 chiing t0i ti€n hanh tach
chiét ADN dé€ 1am khuén cho phan tmg PCR. Quy trinh tdch chiét ADN téng s duge
thuc hién nhu trong phdn phuong phip nghién ctru. Két qua tdch chiét dugc kiém tra
bang dién di trén gel agarose 1%. Két qua dugc thé hién ¢ hinh 11
1 2

Hinh 11: Két qua tdch chiét ADN tdng s6 tit Vibrio cholerae Ogawa 395 vi Inaba 389.
Dudng chay 1: ADN téng sé tach chiét tir Vibrio cholerae Ogawa 395. Duomg chay 2:
ADN t8ng s6 téch chiét tir Vibrio cholerac Inaba 389. |

Két qua trén cho thdy ca hai mdu ADN tdng s6 dugc tich chiét wr Vibrio
cholerac Ogawa 395 va Inaba 389 cé mdt bang duy nhat, didu dé ching td quy trinh
tich chiét 1 hoan toan phi hop.
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3.1.3. K€t qua tich chi€t ADN téng s6 tir vi khudn .S typhi

Dénhan " 1 2345678 910111213141516
gen vifR bang AT AR A =
PCR, truéc het

ching toi ti€n
hanh tich chiét
ADN genom '
dé lam soi
khuén. Sau do

ADN  genom Hinh 12: Phan tich ADN genom tix céc chiing & ¢yphitrén gel agraroza 0.8%

dugc chay Pudmg chay s6 1-8, 10-17: ADN genom cla cdic ching S &yphi khic nhau
kifm tra trén  Pudngchay s69: Thang ADN chudn (1 Kb)
gel agarose. K&t qua cho thdy ADN genom la bang sdng, khong bi dat gy (Hinh 12).

ADN genom dugc pha loding dén ndng d6 khoang Sng/ul d€ 13m soi khuon cho ky
thuat PCR.

3.1.4. Tich chi€t ADN vi khu4n tir m4u nuéc tu nhién

Dén nay di c6 nhiéu tai lieu vé phuong phdp tach chi€t ADN vi khuin tr miu ban,
nudc tir nhién va dit da dugce cong bo. Diéu d6 chimg to ring, viéc tach chiét ADN vi
khuén tir mau vat tu nhién khong don gian. Khong lo.ai trir cong viéc nay chiu anh
hudng boi cic y&u td bat ngudn tir dic trimg moi trudng cua miu. V6i suy nghi nhu
vdy, chiing t6i da tién hanh thu nhan ADN vi khuén theo cdc phuong clia Yu-li Tsai va
cong su, 1993; Kuske va cong su, 1998; Watanabe, K. va cong su, 1998. Day la nhimng
phuong phap tich chiét ADN vi khudn tir nuée thai, tir bun va tir dat. Theo cac phuong
phé’lp dd néu, chﬁng t6i déu da thu nhan dugc ADN thﬁng‘qua quan tric trén ban d;én
di nhuém ethidium bromid va x4c dinh phd hdp thu trén Quang phé k& & budc séng
260 nm. Tuy vay, khi ti€n hanh kiém tra ch4t lugng sin phdm ADN thu dugc thong qua
phan ng nhan ban “g'en 16S-ARNIr, di khong thu nhan duge két qiia, mic dii san phdm
ADN da duoc tién hanh [am sach nhiéu [dn khdc nhau. Cudi ciing, sau nhiéu ldn di¢u

chinh, ciing da ti€p can duge muc tiéu (Hinh 13).
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Hinh 13: San phdm nhan ban phan doan gen 16S rARN.
M: chi thi d¢ 16n ADN (lamda (Hind III)
A: san phdm PCR phan doan gen 16S rARN.
B: ADN tu nhién.

3.2. X4c dinh céc gen dic hiéu cho vi khudn bing phuong phip PCR
3.2.1. X4c dinh céc gen wirA, capA, pag tix vi khudn B. anthracis
Dé x4c dinh céc gen ndy ching t6i di st dung c4c chiing:

o Chang B. anthracis doc 17]B, ching B. anthracis nhuge doc VCM-0012 va 34F
* lam d6i ching dong,
o Ching Baciflus thuringiensis var. kurstaki (Btk) 1am da6i ching Am.
e Hai ching phan 1ap TS1, TS2 phan lap tir bénh nhan mac bénh than.
Két qua nhu sau:

Khuyé€ch dai gen gy doc (capA) v gen mi hod khdng nguyén bdo v& (pag)

Phédn 16n cdc gen cla Ba nim trén 2 plasmid I6n thé hién tinh gay doc. Plasmid lén
pXOl1 cé trong luong phan tir 1a 174kDa chira céc geh lef, pag, cya mi hod cho cdc
protein nhan t6 gay chét - LF (lethal factor) trong lugng 85 kDa, khdng nguyén béo vé
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- PA (protective antigen) trong luong 83kDa va protein nhan t6 gdy phil thiing — EF
(edema factor) trong lugng 89kDa. Khdng nguyén bao vé PA duge téng hop ra trong
pXO1, ban than khdng nguyén bao vé PA khong cé kh-é nang gdy doc cho t& bao vat
chi, tuy nhién vi khudn B. anthracis néu muén gay doc cho t€ bio vat chu thi lai khéng
thé thi€u khdng nguyén PA nay. Diéu nay dugc giai thich ring khdng nguyén bio vé
c4n thi&t cho viéc md dudng cho 2 tic nhan gay doc khac la EF vi LF. Trong mdu, cic
enzym proteaza v b8 mat t€ bio vat chii s& hoat hod khdng nguyén bac vé bang cich
cat PA thanh 2 dogh 20 kDa va 63 kDa. Poan 20 kDa s& tch ra nhudng chd cho nhan
t8 EF hoac LF lién két.

Plasmid pXO2 nho hon chita cac gen CapA, CapB, va CapCnhimg gen nay ma hoa
tdng hop vé mang pthdy capsule polyD-glutamid acid. Poc t6 phu thu6c hinh thanh vo
nhdy va két hop véi protein ma hoa pXOl. Dua vao d6 ching t6i di thiét k& 2 cip mdi
dé khuyéch dai hai gen gay doc 1a PA va vé mang nhdy capsule (Hinh 14);

M1 2 3 4 5

-

846pb (capA)

596bp (pieg)

Hinh 14. Dién di d6 san phdm PCR khuéch dai gen khdng nguyén bao vé
vi vO mang nhay

Keénh 1: Marker, céc kénh 2, 3, 4, 5, 6 14n luot 1a cdc chang 171B, VCM-0012, 34F2,
TSI, Bik, TS2

Tir hinh 13 ta thdy c4c ching 17JB, VCM-0012, 34F, TSI, TS2 déu mang gen pag diéu
nay chimg to rang chiing déu 1a B anthracis. Chi ¢6 cdc chitng 17JB, TS1, TS2 la mang
gen capA nhu vay chiing l1a nhilng ching d6c. Riéng ching Btk khong khuyéch dai
gen nao chimg té cdc két qua thu duge 13 hoan toan phit hgp.

Nhu vay ta c6 thé sir dung gen pag dé x4c dinh B. anthracis.
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Khuyé&ch dai ving bi€n thé

Khuyéch dai viing bi€n thé (VNTR) clia gen vir. Pay 13 gen ma hod cdc protein giau
glutamic cé trong lugng phan tir 1a 30 kDa. Chiing bao gém 3 da hinh khac nhau vé
ban sao clia 12 bp, nhu vay cé thé d& dang phan biét Ba va cic loai lién quan thudc chi
Bacillus € chimg minh d6 dai bién hinh clia cdc chiing ching t6i da sir dung cip méi
EWAI va EWA?2 dugc miéu ta béi Anderson et a/. két qua dugce thé hién & Hinh 15.

M1 234 5 67

L L XYW <—I67bp (v7A)

Hinh 15. Dién di dé san phdm PCR khuéch dai gen vrrA
Kénh 1 - Marker, kénh 2 - Ching 17JB, kénh 3 va 4 - Chiing VCM-0012, kénh 5 va 6-
Chung 34F, kénh 6 - Ching TS1, kénh 7- Ching TS2.

Hinh 15 cho thdy tdt ca cdc chiing B. anthracis du mang gen virA.

3.2.2. X4c dinh gen plati vi khuén Y. pestis

C6 3 ngudn cung cdp ADN lam khuon cho phan ing PCR:

- Nguon ADN téng so1ach chiét bang kit téch chi€t ADN t6ng s6, bao gém ca
ADN cita vi khufn va ciia plasmit pPCPI, ham lugng cho moét phan tng PCR (dung
tich 50 pl) 1a 50ng. San phim cha [;hén ung nay duge ky hiéu 1a YpPCR 248. '

- Ngudn ADN cia plasmit pPCPI, tich chiét bang kit tdch chi€t plasmit, ham
luong cho moét phan vng PCR (dung tich 50 pl) 1a 50ng. Sin phdm ca phan (mg nay
dugc ky hi¢u 12 YpPCR 249. ,

- Vi khuén nguyén ven & bio, tic 12 ding toan bo vi khudn, khoang 10° vi
khudn sir dung cho mét phan tng, vA ADN tdng s6 (k€ ca clia plasmit) s& dugc giai
phéng lam khuon trong qua trinh thuc hién phan ting PCR.

39



Véi méi xudi 12 PLAF va méi nguge 1a PLAR, phan dng PCR cho san phdm 12
_doan ADN c6 d¢ dai 480bp nim trong céu trnic clia gen pla. San phdm cla céc phan

ting PCR duoc kiém tra bang dién di trén thach agaroza 0,8% cho két qua & Hinh 16:

Hinh 16: K&t qua phan g PCR thu nhan san phdm doan gen p/a tit vi khudn dich hach
phan lap & Viet Nam. Ghi chi: M: Chi thi ADN, & day ding ADN ctia thyc khudn thé
Lambda cét bing enzym gi6i han HindIl. San phim PCR ¢6 d6 dai 480 bp, sir dung
cap méi PLAF-PLAR, véi cdc cich xir ly ADN lam khuén khdc nhau: s6 1: tr ADN
tdng s6 cha vi khudn; s6 2: tir ADN plasmit pPCP1 tdch chiét tir vi khudn; s6 3: i vi
khuén nguyén 1€ bao (khong tach chiét ADN).

Véi cap méi PLAF-PLAR, ca 3 loai nguén ADN lam khuon déu cho san pham
phan tng PCR rit rd nét, c6 do dai khoang 480bp (Hinh 15). Nhu vay, cho di ngudn
lam khuén 13 ADN t8ng s (c6 1&n ADN ciia vi khudn chli), hay ADN cia plasmit da
duge tich chiét rieng, hay 12 nguyén ven t€ bao vi khudn khong tdch chiét ADN tir
truge, voi ham lugng khoang 50ng (nanogam) hoidc khoang 10° vi khudn, phan iing
PCR vén dugc thuc hién mot cach rat dac hiéu cho san phim hét sic don nhét va tinh
khiét (Hinh 16).

Nhu vy ta c6 thé sit dung gen pla d€ x4c dinh vi khudn Y. pestis
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3.2.3. X4c dinh cic gen mi hod Enterotoxin, Hemolysin va Malate dehydrogenaza tir
Vibrio Cholerae

ADN t6ng s6 sau khi dirge tach chiét tir vi khuin Vibrio Cholerea Ogawa 395 va Inaba
389 da dugc kiém tra bing dién di trén gen agarose 1%. Chiing 161 ldy 100ng ADN
ding lam khuon dé khuyéch dai gen mi hod Enterotoxin, Hemolysin va Malate
dehydrogenaza tir vi khudn td Vibrio Cholerac. Gen ma hoa Enterotoxin cla vi khudn
ta Vibrio Cholerea dugc khuyéch dai véi cap moi dac higu TOXM2, TOXPI1, gen mia
hod Malate dehydrogenaza dugc khuyéch dai vdi cap moéi MALATP3, MALATMS6,
gen mi hod Hemolysin duge khuyéch dai vai cap méi HLYA1, HLYA2.

Quy trinh tién hanh phin wng PCR dé khuyéch dai gen mi hod Enterotoxin,
Hemolysin va Malate dehydrogenaza tit Vibrio Cholerae duge thuc hién nhu phin
phuong phédp nghién ciu. Theo Iy thuyét san phdm PCR clia gen ma hoa Enterotoxin
cé chiéu dai khoang 1300 cap bazo, gen mi hod Hemolysin ¢6 chiéu dai khoang 1100
cdp bazo va gen md hod Malate dehydrogenaza c¢é chiéu dai khoang 1400 cip bazo.
San phdm PCR dugc dién di kiém tra trén gel agarose 1%, két qua ctia phan ing PCR
duge thé hién trén hinh 17.

Enterotoxin Hemolysin Malate dehydrogenaza

1 2 3.

—~1.4 Kb

Hinh 17: Két qua ki€m tra sdn phdm PCR bang dién di trén gel agarose 1%. Puong
chay 1: ADN chudn. DPudng chay 2: San phim PCR Ogawa 395, Dudng chay 3: San
phdm PCR Inaba 389 (Enterotoxin-gen mi hod Enterotoxin, Hemolysin-gen ma hod

Hemolysin, Malate dehydrogenaza-gen mi hod Malate dehydrogenaza).

K&t qua tré 1 cho thdy ca ba gen Enterotoxin, Hemolysin vi Malate dehydrogenaza tir

vi khuin t& Vibrio Cholerea Ogawa 395 va Inaba 389 déu duoc khuyéch dai thanh
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cong, cho mdt bang dac hiéu va ding véi ly thuyét. Diéu dé chiing té chuong trinh
khuyéch dai gen ma chiing t6i chon 1a hoan toan hop 1y vé& mat k¥ thuat.

3.2.4. X4c dinh gen vipR tir vi khuén S &yphs

Sau khi c6 ADN genom tir cdc ching S typ/hi, chiing t6i ti€n hanh ky thuat PCR
v6i quy trinh t1€n hanh nhu di miéu ta ¢ phidn phuong phdp. Két qua PCR duge miéu
ta trén hinh 18, 19 va bang 4.

1 234 5 67 89 1011121314 15

T e M. L T T ..
et L e r!“"w.““l#m..ﬂ e, - "

—

—

Hink 18: Phan tich sdn phdm PCR tron gel agaroza 0.8%
Duimg chay.s6 1-10, 12-17: Sin phdm PCR nhan gen vipR 1ir cdc ching & gyphisé 1, 3,4,
56,7, 8,‘9, 10,11, 12,13, 14, 15, 16
Dudmg chay s6 11: Thang ADN chuén 1kb

Bang 4: K&t qua PCR nhan doan gen vipR c6 kich thuéc 595bp ma hod cho khéng
nguyén Vi

STT |Chingvikhudn | Kétqui | SIT |Ching vikhuinr | Ketqui
PCR u PCR
I S typhi 1 + 14 S typhi 14 +
2 S.typhi 2 + 15 S. typhi 15 +
3 S. typhi 3 + 16 S typhi 16 +
4 S. (yphi 4 + 17 S typhi 17 +
5 S typhi 5 + 18 S typhi 50 +
6 S typhi 6 + 19 S typhi 51 +
7 S typhi7 + 20 S, typhi 52 +
8 S typhi 8 + 21 S enteritidis 1 -
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9 S, typhi 9 + 22| S enteritidis 2 -

10 S. typhi 10 + 23 S. emveritidis 3 -

11 S typhi 1l + 24 8. typhimurium -

12 S typhi 12 + 25 E. coli -
ATCCI11105

13 | S opai3 L+ 26

Chi thich: (+): K&t qua PCR duong tinh. (-): K€t qua PCR &m tinh

Hinh 18, 19 cho thay khi sit dung k¥ thuat PCR dya trén trinh ty gen vipR thi chi ¢
cac chiing 8 typhi mdi cho két qua duong tinh, d6 14 bang ADN cha gen vipR c6 kich
thudc 595 bp dlj;lg nhu du dodn con cdc ching khic tham chi trong cling serovar ciia
Salmonelia nhu S. enteritidis va S, tyhimurium déu cho két qua A-m tinh.

1 2 3 45 6 7 8 9 10

595 bp

Hinh 19: Phan tich san phdm PCR gen wpR trén gel agaroza 0.8%
Puimg chay 1-4: San phdm PCR nhén gen vipR tir c4c ching S yphis6 17, 50, 51, 52
Pudmg chay 56 5: Thang ADN chudn
Butmg chay sd 6-8: Sn phim PCR nhin gen wpR tit cdc chiing 5. ententidis s6 1,2, 3
Puimg chay 56 9-10: Sin phdm PCR nhan gen vipR tir cdc chiing S fyphimurium, E. coli ATCC11105

Nam 1995, Hasimoto va cong su ciing d4 thiét 1ap ky thuat PCR cho phép phit
hién & ryphi tir mdu ngudti bénh dya trén cdc viing gen khac nhau trén vung ViaB va
thdy rang chi c6 kj thuat PCR dua trén viing gen vipR 1 cé tinh dic hiéu t6t hon cd.
Mat khéc, do trinh tu gen vipR clia ching S ¢yphiva S paratyphi C c¢6 d6 tuong déng
cao nén khi sir dung doan méi nhan gen vipR tir genom S paratyphi C thi ciing cho két
qua duong tinh. Trén thuc (&, S paratyphi C cling gay ra bénh thuong han nhung ty 1é
bénh nhan thuong han do S paratyphi C thdp hon rat nhiéu 1an so véi 8. yphi vi vay
viéc phét hién chiing ciing khong c6 anh hudng téi chin dodn bénh.

Vay c6 thé sir dung gen vipR dé phat hien vi khudn S typhi
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3.2.5. Xé4c dinh cdc gen tix vi khudn Shigella

Nhu ta biét, cac nhom vi khudn Shigefla, Escherichia, Salmonefia va Vibrio dén thuéc
hé vi khudn dudmg rudt va cé thé phét tan trong moi trudng nuée tu nhién hoac khong
khi. Méi trutmg nudc cling 1a noi tap hop phong phii cdc quan thé vi khudn, chang han
nhu Aguaspirilfum, Rhodospirillum, Pseudomonas. Theo cic bdo céo khoa hoc, nhom
vi khudn Azospiriffum c6 quan hé di truyén rdt gin véi cdc nhdm Aquaspirillum,
Rhodospiriflum. Chinh vi vay, ngoai 8 ching vi khudn dai dién cho 4 lodi Shigella, cic
chang E. coli, S enteritidis, V., P. fluorescens Ps7-1 va Azospirillum sp. DA10-2 da
duec sit dung dé xdc dinh tinh dic hi¢u cta cde cip méi dé€ nhan ban cdc phan doan
gen StxA.
i- Tinh dac hiéu ctia phan doan trung gian

Két qua phar tng nhan ban phin doan gen trung gian cua gen stxA vdi ADN
khuon tir cac ch{mé vi khudn khdc nhau véi cap méi mdh p9 va mdh p10 duge thé hién

& Hinh 20. Theo do, tat ca § chung thugc 4 loai Shige/fa khac nhau

MABCDEFG H IK L

Ier v : A lul;n-c L)

Hinh 20: Anh dién di san phdm PCR gen doc (6 Shiga véi 3 cap méi.
M : chi thi 100 base-pair ladder. A: Shigella dysenteria. B: S, boydii. C: S.  flexneri
F3a- 388. D: S flexneri F2b-395. E: 8 flexneriF2a-407. F. 8 sonner 384. G: S
sonner 364. H: S. sonnei367. 1: E. coliEPEC. K: E.  cofi EHEC. L: Vibrio maba.
N: Vibrio ogawa. O:  Salmonella  enteritidis. P: Salmionelfa typhinuriun.
Q: P. fluorescens Ps7-1. R: Azospirifium sp DA10-2.
va tit ca 2 ching £ coli EPEC, E. coli EHEC ciing nhu véi cdc ching S. enveritidys, P,
fluorescens Ps7-1 va Azospiriffum sp DA10-2 da cho két qiia duong tinh. Nhu da trinh
bay & trén, cdc lodi Shigella vi E. coli 6 quan hé di truyén rdt gdn nhau, nén tin hiéu
duong tinh trong trudng hop nay cé thé duge coi 1a binh thuong. Diéu ddng chd y, dé Ia

c6 thé t6n tai cdc doan tuong déng & cdc chiing vi khudn thude cdc Chi cé quan hé di
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truyén xa v&i nhém vi khuén Shigella. Néi cach khic, cap méi mdh p9 vd mdh plO
khong dic hiéu cho viéc xé4c dinh vi khudn nhém Shigel/a.
ii- Tinh diic hiéw-ctia cic phan doan gen stx1A va stx2A

Phan dng nhan ban cdc phan doan ciia cdc gen stx1 A va stx2A cliia ADN khuén
tir dai dién cdc nhém Shigel/a va tir cdc chiing dai dién c6 quan hé di truyén gdn hoac
xa vdi vi khudn Shigella, véi cdc cap méi 1A.251F,1A.832R va 2A 506F, 2A848R
di duoc thuc hién. Két qua dugc thé hién & Hinh 20 va Hinh 21. § day cic phan doan
gen stx1A va stx2A chi dugc téng hgp véi ADN

Hinh 21: Anh dién di san pham PCR gen déc t6 Shiga vdi cap méi 1A.
M: chi thi 100 base-pair ladder. A: Shigella dysenteria. B: S. boydii. C: S.
flexneri F3a- 388. D: S sonnei384. E: E. coli EHEC. F: Vibrio naba. G:

Salmonella enreritidis.

1 kb —>
500 T
100 —* ¢

Hinh 22: Xd4c dinh tinh dic hiéu cta cap méi 2A.
M: marker. A: Shige/la dysenteria. B: S, boydii. C: S. flexneri F3a- 388. D:
8. sonnei 384. E: E. coli EHEC. F: Vibrio inaba. G: Salmonella enteritidis.
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khuon tir cidc ching vi khuin nhém Shigella va E. coli, khéng ¢6 & céc ching P,
fluorescens Ps7-1 vi Azospirillum sp. DA10-2. V6i két gita nhu vay, c6 thé néi ring,
cac cap mdi 1A.251F vi 1A 832R hoic 2A.506F va 2A.506R thé hién tinh dac hiéu
cao hon so véi cap méi clia doan gen trung gian, boi né khong cho két qiia duong tinh
d6i voi miu c6 ho hang xa, nhung vin cho két qiia duong tinh véi ching E. coli EHEC.
Dé khang dinh diéu ny, cdc cap méi 1A.251F va 1A.832R hodc 2A.506F va 2A .506R
da dugc lai vai cic trinh tu nucleotit ¢é trong GenBank va k&t qaa cho thdy, trinh tu
clia cdc cap méi nay lai véi hon 100 trinh tu nucleotit tir cdc ching vi khudn E col
khic nhau.
iii-Tinh dic hiéu chi thi cia phin doan ORF3

Nhu da dugc trinh bay & trén tinh dac hiéu chi thi cia doan gen stxA va stx2A
khong cao, nén viéc tim kiém mot phan tr chi thi dic trung cho nhém vi khufn
Shigella di duge dat ra. Theo Rafii va cong su, phan doan gen ORF3 cia locus spa dac
hiéu cho céc loai Shigefia ma cac lodi khac khéng c6, ké ca E. coli.

Két qua phan tng nhan ban phan doan ORF3 cla locus spa vdi khuodn la ADN
tdng s6 tr 6 chiing Shigella, 20 chiing E. cofi, 2 chliing Sa/moneliia, 2 ching Vibrio, 1
ching Azospirifium va 1 ching Pseudomonas da duge thu nhan (Hinh 8a va 8b). Truéc
hét két qua nay cho thdy, O 14t ca 6 ching thudc 4 lodi 8. dysenteriae, S. flexneri, S.
boj/dii va S, sonnei déu hién dién phan doan vdi d6 1én khoang 118 bp. Trong t6ng s6
20 chung E. cofi duge phan tich chi cho mét tin hiéu phan tng duong tinh v6i ADN
khuén tir ching £ a?oli EPEC (Hinh 23, giéng s6 20). O 4 ching vi khuén thuoc nhém
vi khuén dudng ru@l' Salmonefla va Vibrio ciing nhu & 2 ching vi khuin Azospirillum
vd Pseudomonas san phdm phan ing nhan ban phan doan ADN véi dé 16n khoang 118
bp khong ton tai. Mot két qua luc;ng tu nhu vdy cling da duge cong bd (Rafi et al,
1995), tuy s6 c4 thé chiing cia mot loai dugc xdc dinh it hon, nhung s6 loii thuéc
nhém vi khudn dudng rudt Ién hon, cu thé€ bao gém cic loai Escherichia hermanii,
Enterobacter c]c.vacae, E. agglomerans, Klebsiella pnecumoniae, K. oxytoca, Serratia
odorifera, S fiquefaciens. K€t qua clia nhém tdc gia ndy ciing cho thay, sir dung sin
phdm nhan ban gen véi do 16n 118 bp lam mAu lai cho tin hiéu lai duong tinh véi ADN
tir cdc chiing Shigel/a.

Két qua phan tng nhan ban phan doan ORF-3 vdi cip méi ORF-I va ORF-7r
ciing cho thdy su hién dién mot s6 san phdm khdc khong dac hidu va cdc phan doan
nay déu cé kich thude tir 300 — 1200 bp, 16n hon doan ORF-3 clia locus spa. Cic san
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phdm phu clia phin tmg nhan ban gen niy da s6 xudt hién & cdc ching vi khudn £. cofy,
va ¢6 thé cho t6i 4 san phém khong dic hiéu nhu & chiing E. coli 7; d6i v6i vi khudn
Shigella chi t6n tai mot san pham phu & chiing .S, sonnef 348 vdi kich thude khoang
1000 bp. Sy hién dién san phdm phan ting nhan ban gen st dung cap méi ORF-3 va
ORF-3r v6i kich thude khoang 500 bp & mdt ching S flexneri cling da duge Rafii va
cong su (1995) dé cap téi, va theo tac gid s& di phan tng cho san phdm phu c6 thé 1 do
chiu anh hudng bdi sur thay ddi diéu kién ctia hdn hgp phan tng.

1 23 456 78 9I101112131415161718 1920 212223 24

1kb -»

500 bp

100 bp

Hinh 23: Dién di san phim PCR cta doan gen ORF-3.
Giéng 1-12: twong ing v6i E. coli 1-12; 13: marker 100 bp; 14: Pseudomonas Ps7-1;
15: Shigella boydii 342; 16: E. coli EHEC; 17: £ cofi ETEC; 18: Shigefla sonnci 348;
19: Shigella sonner 364; 20: E. coli EPEC,; 21: Vibrio inaba, 22 Vibrio ogawa, 23:

Salmonella enteritidis, 24: Salmonella typhimurium.

Hinh 24: Dién di san phdm PCR clia doan gen ORF-3.
1. E. coli DH5w; 2: E. coli IM101; 3: E cofi IM109; 4: E colf XL! Blue: 5: E.
coli HB101; 6: marker 100 bp; 7: Shigefla dysenteria, 8. Shigella flexneri F3a-388; 9:
Shigella flexneri F2b-395; 10: Azospirillum Az-10.
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Theo Rafii va cong su (1995), cap méi ORF-3f vi ORF-3r dic hiéu chi, chi thi
cho tat ca cdc loai Shigefla. Viéc kiém tra tinh déc higu cha cap méi ORF-3f vi ORF-
Jr bang cach thuc hién lai trinh ty chia cip méi nay vdi trinh t cic gen vi khudn duge
luu gift & ngan hang gen ciing cho thdy tinh dic hiéu cao clia cap mdi nay do chiing chi
tuong déng vdi ADN tir céc ching_thuéc cdc lodi Shige//a, khong tuong déng véi ADN
tir cic ching vi khudn E. coli da dugc cong bd. Sy hién dién phan doan véi do 16n
tuong duong phan doan ORF-3 & ching E. coli EPEC (Hinh 20, giéng s6 20) c¢6 thé [a
do trudc dé trinh ty ctGa ching nay chua duge dang ky O ngan hang gen. £. coli EPEC
1a vi khudn gay bénh dudng rudt, chinh vi vay, viéc phat hién duge nhém vi khuin nay
c6 trong thuc phdm va cdc ngudn nudc ciing s& gidp loai trir nguy co gay bénh cho con
nguoi.

Nhu vay, so véi trudng hop sir dung gen ma hoda doc to Shiga Lam phan tir chi thi thi
tinh dac hiéu clia ORF-3 cao hon hin. C6 thé sit dung gen ORF-3 x4c dinh Shigella.

3.3. Xay dung quy trinh ché tao va sit dung Kit phéat hién vi khudn
Qua c4c két qua nghién ctu & trén ta c6 thé khang dinh ring:
¢ Gen pag ma hod khing nguyén bao vé va gen rrvA la dic higu cho vi khuan B,
anthracis.
e Gen pla san xult san phim hoat hod plasminogen la dic hiéu véi vi khuin Y.
Pestis.
s (Cac gen ma hoa Enterotoxin, Hemolysin va Malate dehydrogenaza 1a dac hiéu
véi Vibrio Cholerae.
e Gen vipR dic hi¢u v6i vi khudn S typhi.
o Gen ORF-3cua locus spala dic higu cho Shigefla
Dua vao cdc dac tinh nay ta c6 thé xay dung quy trinh ché tao va st dung Kit phat hién
méi loai vi khufin nhu sau.
3.3.1. Quy trinh ché€ tao Kit
- Téng hop cdc cap méi dic hi¢u cho méi loai Kit gém:
e Cap méi PAS-PA8 dé nhan gen pag, EWA1-EWA2 dé nhan gen rrvA dung cho
Kit phat hién Bacillus anthracis.
e Cap méi PLAF - PLAR dé€ nhan gen p/a dung cho Kit phdt hien Yersinia
pestis
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e Cap méi TOXP1 - TOXM?2 dé nhan gen ma hoa Enterotoxin ding cho Kit phat
hién Vibrio cholerae
e Cip mdi vipRf - vipRr dé nhan gen vipR diing cho Kit phét hién Salmonella
typhi
o Cap méi ORF-3f - ORF-3r dé nhan gen ORF-3 cla locus spa diung cho Kit
phat hién Shigella spp.
Trinh ty cdc cap moi va kich thudc gen tuong Ung duge néu trong phén vat hiéu va
phuong phép (Bang 4).
- Téng hop cac thanh phin khic cho phan tng PCR gém: H,O khir ion vo triing,
Pém 10 lan cho Taq ADN polymeraza, MgCl, dNTP, Tag ADN polymeraza.
- ADN ciia cédc vi khudn tuong tng dtlng lam déi ching duong, nude dung lam ddi
chiing am.
- T4t ca thanh phén ciia céc bo Kit duge bao quan & -4°C ¢cho 61 khi sit dung.
3.3.2. Quy trinh sir dung céc b Kit

D6i v6i mbi loai vi khudn khdc nhau cdn phdt hién thi cdc thianh phin trong bé Kit va

cdch sir dung 1a khic nhau.

Quy trinh sit dung BacKit 3 ph4t hién Bacillus anthracis

Thanh phéin Kit:

H,O khir ion vo tring 11,5 ul
bém 10X cho Taq ADN polymeraza 2 pl
dNTP 2 mM 2l
Mdi PAS I pl
Méi PAS 1 ul
ADN hé gen 2
Taq ADN polymeraza (5 U/pl) 0,5 ul

Chuong trinh PCR: 94°C trong 2 phiit, ti€p theo 12 30 chu ky khuyéch dai (94°C
- 1 phit, 55°C - 1 phuit, 72°C - 1 phiit) va kéo dai & 72°C trong 5 phut. San phdm PCR
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(3,5ul) duogc dién di trén gel agarose 2%, san phdm cé kich thudgc 596bp (vdi cap méi
PAS5-PAS) hoic 167bp (vdi cip mét EWA1-EWA2).

Hinh 25. BacKit x4c dinh vi khudn B anthracis g2y bénh than

Quy trinh sit dung YerKit d€ phit hien Yersinia pestis

Thanh phin
Thanh phén Kit phét hién Kit dirong tinh Kitamtinh |
ADN tach tirmiu | ADN ciia YP Nudéc tinh khiét
cdn phat hién (Khuon duge cung | (khong cung cép
Khuén . .
clp trong bo KIT) khutn ADN)
2ul 2 ul 2 ul
"Hén hop moi
on hgp mo1
6 ul 6 nl 6 pl
PLAF - PLAR H H H
bém PCR 12,5 ul 12,5 ul 12,5 ul
Nuée vira da vira da vira da
Tdng thé tich 25 ul 25 ul 25 ul

Chu trinh nhiét: Mét chu ky & 94 °C trong 10 phat; sau dé 35 chu ky véi 3 budc,
cu thé: 94 °C trong 2 phiit; 51 °C trong 2 phiit; 72 °C trong 3 phuit; két thiic bing |

chu ki ¢ 72 °C trong 10 phit, rdi 1am lanh xuéng 4°C cho dén khi kiém tra san
phdm. San phdm dién di trén gel agarose 0,8% c6 kich thude 480bp.
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Hinh 26: Bo KIT chdn doén phén tir vi khuin dich hach Yersinia pestis

Quy trinh sir dung VibKit dé phat hien Vibrio cholerae

Thanh phén Kit:

H,O khtr ion vo tring 16,2 pl
bém 10X cho Taq ADN polymeraza 2,5 pl
dNTP 2 mM ) 2l
Méi TOXP1 1
Mdi TOXM?2 ‘ 1l
ADN hé gen 2 ul
Taq ADN polymeraza (5 Uful) 03l

Phan tng PCR khuéch dai cdc gen méa hod Enterotoxin dugc ti€n hanh véi 40 chu ky,
mdi chu ky gom 3 budc. Budc 1: bién tinh sgi ADN khuon & 94°C trong | phiit. Budc
2: méi két cip bd sung vdi doan gen tuong déng trong ADN khuén & 52°C trong |
phiit. Budc 3: t8ng hop, kéo dai chudi & 72°C trong 1 phit 20 gidy. San phdm PCR
dugc dién di kiém tra trén gel agarose 1%, san phim c6 kich thudc 1300bp.

Quy trinh sit dung SalKit d€ phét hien Salmonella typhi
Thanh phédn Kit:
H,O khir ion vé triing 9,85 ul
Dém 10 ldn cho Tag ADN polymeraza 2,5 pl
MgCl, 25 mM 2,5 ul
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dNTP 2 mM 2,5 pl

Méi VifRf, 4 uM I ol
Méi VifRr, 4 uM 1 ul
ADN he gen (5 ng/ul) 2-ul
Taq ADN polymeraza (5 U/ul) | 0,15 pl

Chuong trinh PCR  duge tién hanh véi 30 chu ky, moi chu ky géom 3 budc. Bude I:
bi&n tinh soi ADN khuén & 94°C trong 1 phiit. Budc 2: méi két cap bé sung véi doan
gen tuong dong trong ADN khuén & 54°C trong 1 phiit. Buéc 3: t6ng hop, kéo dai
chubi & 72°C trong 40 gidy. San phdm dién di trén gel agarose 0,8% c6 kich thudc
595bp.

Quy trinh sit dung ShiKit dé phat hien Shigelia spp.

Thanh phén Kit:

H,0 khtr ion v trung 10 pl
bém 10X cho Taq ADN polymeraza 2,5 ul
dNTP 2 mM 2 pl

Mdéi ORF-3f 1 ul
Méi ORF-3r | 1 ul
ADN hé gen 3 ol
Taq ADN polymeraza (5 U/ul) 05 ul

Chuong trinh PCR: Bién tinh ADN 50 gidy & 94°C, sau d6 phan tng kéo dai 35 chu ky
nhiét véi cdc budc 94°C trong 60 gidy, 45°C trong 90 giay va 72°C trong 2 phiit; & chu
ky cudi ciing buéc 72°C kéo dai 10 phit. San phim phan tng duoc kiém tra bing
phuong phap dién di agarose 1,5%, c6 kich thudc 1 18bp.

3.4. D4nh gi4 d6 nhay ciia cc b Kit
3.4.1. Danh gia 46 nhay ctia BacKit (Kit phat hién Bacillus anthracis)

Dé dénh gid do nhay cha phuong phdp chdn dodn, chiing toi sir dung chiing nhuoce doc
34F v6i cap mdét EWA1-EWAZ2 dé kiém tra kha nang phat hién doan gen virA. Viéc
danh gid dugc tién hanh theo hai céch.
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- Dich nuéi ching 34F qua dém trong moi truong MPB dugc xac mat d6 t€ bao la
107 t& bao/ml, i tam 5000vong/phiit trong 5 phiit, rira ba ldn bing nu6c khir ion, thu
can bé sung 50ut nudc khir ion, dun soi 10 phit, 1i tam 10000vong/phiit trong 1 phut,
thu dich ndi. Dich néi dugc pha loding 14n luot theo hé s6 10 véi cac néng d6 10°, 107,
102, 107, 107, 107, 10®, sit dung cdc ndng d6 nay 1am khuon cho phan PCR, két qua
thé hién trén hinh 27. ‘

M 10° 107 107 102 10 107 10

Y I T YIS

Hinh 27. Dién di d6 c4c sin phdm PCR khuéch dai gen vrrAvéi cdc khuon ADN pha
lodng & néng do khdc nhau

Qua hinh 27 ¢6 thé nhan thdy & néng do pha loing ADN 107 tuong tmg vdi néng do
ADN 12 lpg vin c6 thé xac dinh dugc vi khudn B anthracis bing bo Kit da ché tao,
Ciing véi dich nuoi ndy ti€n hanh pha loang t&€ bao theo cic néng dé nhu trén va tidn
hanh thu ADN va chay PCR theo phuong phip da néu. Két qua thé hién trén hinh 28.

M 107 10° 10°
S e e A

s

10° 10° 10 10

<—167bp (vrrA)

Hinh 28. Dién di dé cdc san phdm PCR khuéch dai gen vrr vdi cdc khudn ADN tir cdc
ndng ¢ pha loéng t& bao khic nhau
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Bing phuong phap pha lofing t& bio sau dé6 mdi thu ADN ta ¢6 thé phat hién duge vi
khuadn B. anthiracis véi lugng 1€ bao la 1000.

3.4.2. D4nh gid d¢ nhay cta YerKit

Ching t6i d3 thuc hién thanh cong phan dng PCR, sir dung c&p moi PLAF-PLAR, nhin
mét doan gen pla c6 do dai 480 bp; véi do pha loang cao nhét ctia khudn nhu sau:

+ khuon ADN téng s6 14 0,6 ng, tuong duong véi 1 vi khudn Y. pestis.
+ khuén AbN plasmid pPCP1 14 0,2 ng;
+ khuon vi khudn nguyén ven (khong cén tich ADN tdng s6), véi luong vi
khudn 1a 10"
Nhu vay, PCR dic hiéu vén thuc hién thanh cong & d6¢ pha loang 160.000 l4n,
tvong duong véi ham lugng khuén ADN téng sé 12 0,2 ng/phén ting, phan tng PCR
van thuc hién thanh céng (Hinh 29).

Hinh 29: Két qua phan img PCR thu nhan san phdm doan gen p/a tir khuén la ADN
téng s6 da pha lodng. Ghi chi: M: Chi thi ADN, & day dung ADN cia thuc khudn thé
Lambda cat bing enzym gi6i han HindIIL San phdm PCR c6 d¢ dai 480 bp, sit dung
cap méi PLAF-PLLAR. Dudng chay 1-9: san phdm PCR, v&i khuon pha loang gip déi
tir's6 1 (100ng); dén dudng s6 9 (0,1953125 ng) van céd san phdm PCR duong tinh (lﬁﬁi
tén chi din). '
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3.4.3. D4nh gid A9 nhay clia VibKit

Ciing bing phuong phap pha lofing t& bio clia dich nuéi vi khudn Vibrio cholerae trong
méi trudng LB qua dém theo co s6 10. Sau d6 ti€n hanh thu ADN & médi nong do pha
lodng va sir dung ADN lam khuon dé chay PCR véi VibKit. Kirt qua cho thay do nhay
cla VibKit dat & ngudng 1000 t€ bao.

3.4.4. Dénh gi4 d0 nhay ciia SalKit

Mat khic, dé danh gid do nhay clia phuong phép chdn dodn, ADN genom clia S. tyff
ducc pha lodng theo co s6 10 va tién hanh kiém tra kha nang phat hién doan gen VipR
bing k¥ thuat PCR. Tir ndng 4o ADN genom pha lodng, c6 thé tinh duge s6 vi khudn
cdn thiét & phat hién dugc bang k§ thuat PCR. Két qua duge kiém tra trén gel agarose
0.8% (Hinh 30). '

1 23 4 567 89

595bp

Hinh 30: Phan tich san pham PCR trén gel agarose 0,8%
Dudng chay 1-8: San phdm PCR cla gen VipR tir genom pha lodng
102-10? Pudmg chay 9: Thang ADN chuén 1Kb

Két qa trén hinh 30 cho thdy, tai dudng chay thit 5-tuong duong v6i néng do ADN
genom pha lodng t6i 10°%, vin c6 thé phét hién duge bang ADN kich thuéc khoang
0,6kb. Theo tinh todn, khi ADN genom pha lodng téi 10° tuong duong v6i néng do
ADN I 0,07pg/pl hodc khoéng 7-10 vi khuén. Ngudng phat hién nay da khing dinh
do nhay cla phuong phdp phat hién 1a khd cao, ddp tmg yéu cdu phat hién vi khuan S
typhi trong cdc miu nudc va khong khi.

3.4.5. Danh gid do nhay cia ShiKit

Sau khi néng do ADN dugc xdc dinh bing quang phd hap thu viing tir ngoai,
diy dung dich v&i cdc néng do 440; 70; 3,5; 1,75; 0,90 va 0,70 ng ADN/ul di duogc
diéu ché. Tdng thé tich phan dng 12 25 pl v ¢6 chita 1 pl ADN khu6n. Két qua phan
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ting nhin ban phan doan ORF-3 véi cdc nbng d6 khuodn khdc nhau hoac véi hén hop
ADN vi khudn tr miu nuéc tu nhién duge trinh bay & hinh 30. Trong trudng hop
khuon [a ADN thudn tir Shige//a, san phdm phan tGng khong di d€ biéu hién & ham
lugng 0,9 ng va 0,7 ng/phan tng. Trong trudng hop hén hop dung dich phan tng chifa
ADN vi khuén dugc tdch chiét tir nuée kénh lach v6i ham lugng 70 ng ADN san phdm,
phan tng nhan ban phan doan ORF-3 ciing chi dugc quan sdt & ham luong tir 1,75 ng
ADN Shigella tr& len. 3 ham lugng 70 ng ADN khu6n, cudng d6 biéu hién cla san
phdm manh nh4t. K&t qua dién di ciing cho thdy, véi ADN vi khudn tir miu nudc
nhién lam khu6n, phan (ing khong cho bat ctt mot san phdm nhén ban nlo.

D6 nhay cla phuong phép théng qua su bidu hién cia sdn phdm nhan ban phéan
doan ORF-3 d3 dugc Rafii va cong su (1995) dé cap t6i. Theo nhom tdc gia ndy, 0 mdu
nudc rita rau xa lach v6i mat do 1,5 x 10* t€ bao vi khudn Shige//a/ml, san phdm phan
ting khéng dii biéu hién trén ban dién di agarose; sian phdm ORF-3 chi quan sét dugc
bit ddu & mat do 1,5 x 10° t€ bao/ml. Theo 1y thuyét, s6.1€ bio trong ml nay s& cho
khoang 0,7 - 0,9 ng ADN téng s6; day ciing 14 ham lugng ADN khuén thudng dugc sir
dung trong phan ing nhan ban gen véi 30 chu ky téng hap.

e 12345 6 78 91011 1213

R [P

1 kb

100 bp

Hinh 31: Dién di san phdm PCR doan gen ORF-3 v6i ADN khuén hén hop.

Giéng 1-5: ADN khuon ching S flexneri F2b-395 véi nong d¢ ldn luot 12 440;
3,5; 1,75; 0,9; 0,7 ng/pl; 6: marker 100 bp; gi€ng 7-13: ADN tu nhién 70 ng/pl va
ADN S. flexneri F2b-395 ¢6 ndng d¢ 14n luet 13 0; 70; 7; 3,5; 1,75; 0,9; 0,7 ng/pl.
3.5. Cheé tao céc thié€t bi thu miu vi khudn tir miu nuéc v khong khi va xay dung quy
trinh phét hién ching
3.5.1. Ché tao cic thi&t bi thu vi khudn

Muc tiéu ctia thiét bi 1a 1am giau lugng vi khudn cén phdt hién trong moi trudng khong
khi va nuéc. Heé th6ng thu miu gébm 2 bo phan chinh: Bom chan khong tao ra su chénh
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léch dp sudt trong va ngodi binh loc, tao 4p luc dé khong khi (nude di vao binh loc),
Mang loc vi khudn (©0,45um) lam ranh gidi giita trong va ngodi binh loc ding dé thu
vi khudn di qua. Sau qua trinh nghién ctu vA thiét k& chiing t6i di ch€ tao dugc 2 bo
dung cu dé thu miu vi khudn tir nuée va mot bé thu méu vi khudn tir khong khi. Minh
hoa trén hinh 31, 32. -

Binh chita
chat diet
khudn

Hinh 31. M6 hinh thiét bi thu héi vi khufn tit khong khi
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Vi nuGe chdy tao dp
Mﬁlinl!dc sudt Am trong binh lgc

Phéu c6 gén
mang loc

Mi4y hiit chan
khong

Hinh 32. M6 hinh thiét bi thu héi vi khuén ti¥ miu nuéc

Y

3.5.2. Xay dung quy trinh phét hién vi khudn gay bénh ti nuéc va khong khf

Nguyén ly chung cua quy trinh d¢ la sir dung cdc thiét bi loc mau lam gidu va thu héi
vi khufn. Tur lugng vi khuén thu dugc tién hanh tich ADN sau d6 chay PCR véi Kit
dic hiéu va phat hién gen trén gel agarose (Hinh 32). Toan b quy trinh phét hién duogc
thuc hién trong khoang thdi gian 6-8h.
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Nudi t&
b3o

Phé 1£
bao bing
s6c nhiét

LUK Etlgan: U

Phit hi¢n bang )
dic hi¢u Khong phét hi¢n
bing dic hidu

DUONG Am tinh
TINH

Hinh 33. Quy trinh phét hién vi khudn gay bénh trong nuéc vi khong khf
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Riéng déi véi vi khudn B. anthracis gay bénh than, ngoai Kit PCR chiing to1 da ché tao
thém duogc Kit huyét thanh mién dich, do vay quy trinh phét hién s& b8 sung nhu sau:

Khong

lBacKitl

B. anthracis (+)

B. anthracis (+)

Hinh 34. So d6 quy trinh 14y miu va phat hién vi
khudn Bacillus anthracis gAy bénh Than

3.6. Sir dung cdc bo Kit d& ph4t hién vi khudn gay bénh trang phong thf nghiém

Dé ki€m tra d tin cdy cla thiét bi ciing nhu clia cdc bo Kit chiing t6i da 14p mo hinh
thir nghiém trong phdng thi nghiém. Tuy nhién dé ddm bao cong tdc an toan chiing 16i
chi sir dung vi khuin Bacillus anthracis (chiing nhugc doc 34F) va vi khudn S tv// lam

méu déi ching duong, nude mdy 1dam miu chdn dodn.
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St dung 10° té bao pha trong 2 lit nudc cat sau d6 loc bang thi€t bi loc va phat hién vi
khudn bang phuong phap PCR vdi bo Kit da ché tao, két qua trén hinh 35, 36.

M 34F H,0

"y

&—596bp (pag)

*+— 595bp

Hinh 36. Phat hién vi khuin S (yh/
Dudng chay 1: Mau mrdc cta Vién Cong nghé Sinh hoc
Puong chay 2: Thang ADN chudn 1Kb
Pudng chay 3: Mau d6i ching

Nhu vay cdc thi€t bi c6 kha nang thu dugc vi khudn tir nuée va khong khi, céc bo Kit
cé thé phat hién duge céc vi khudn dic higu. Céc két qua cu thé duoc trinh by trong
bang 5.
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Bang 5. Théng tin vé cdc bo Kit di san xuat

Tén Kit Vikhuin dich | Do nhay (pg) | Ngudng phét hién | Bio quan |
(T& bao)
BacKit Bacillus anthracis | 1 1000 Lanh —
YerKit Yersinia pestis 200 10 - 100 ~ | Lanh
VibKit Vibrio cholerae 1 1000 Lanh
SalKit Salmonella typhi | 0,07 10 - 100 Lanh
ShiKit Shigella sp. 1700 1 Lanh

3.7. Mot s6 k&t qua khic di dat dugc ciia dé tai

3.7.1. Phén 1ap va phAn loai Bacillus anthracis

S6 liéu cu thé duie trinh bay trong phu luc 1.

3.7.2. Tich ddng va doc trinh tu doan ADN clia gen pla & Y. pestis
S6 liéu cu thé dugc trinh bay trong phu luc 2.

3.7.3. Xé4c dinh trinh tv gen ma hoi Enterotoxin, Hemolysin va Malate dehydrogenaza
tir vi khudn ta Vibrio Cholerac

S6 li¢u cu thé duge trinh bay trong phu luc 3.
3.7.4. Do tao v cic cong trinh di cong bg
D& tai cling gép phin diao tao dugc:
e 2 thac s¥, 7 clt nhan
e 4 sinh vién, 2 hoc vién cao hoc dang lam khod luan t5t nghiép
e 1 nghién citu sinh dang [dm ludn van
e 12 bai bao da duoc cong ba.
3.7.5. Kinh phi dugc cdp:
Tdng kinh phi: 380 tr. d
-Nam 2001: 50 (da cip va da quyél todn)
- Nam 2002: 150 (da cp va da quyét todn)
- Nam 2003: 150 (di cap va da quyét todn)
- Nam 2004: 30 (Chua c4p)
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CHUONG 4. KET LUAN -

1. D4 thiét k€ ché tao dugce hai bo thu thap miu vi khudn gay doc hai tit nuée va khong
khi. ..

2. Pi ché tao duqc'S bo Kit phan tr (méi bo 2 Kit) dung dé phit hién nhanh cdc céc vi
khudn Bacillus anthracis gy bénh than, Yersini pestis gy bénh dich hach, Vibrio
cholerac gay bénh ta, Salmonelfa typhi gy bénh thuong han, Shigella gy bénh ly.
Ngoai ra dé tai ciing di ch€ tao dugc 2 bo Kit huyét thanh mién dich dé€ phat hién vi
khudn Bacillus apthracis va Vibrio cholerae dé slt dung & tuyén co so.

3. Di x4y dung dugc 5 quy trinh san xudt va str dung cho cic b Kit nay.

4. i kiém tra d0 nhay clia 5 bd Kit; Cic bo Kit cé thé phét hién dugc vi khudn véi
lugng ADN cua ching 13 0,07-1700 pg, ngudng phét hién 1a 10-10 ° t€ bao; thoi gian
xdc dinh miu khoang 6-8h.

5. Da sir dung 5 bo Kit nay trong phong thi nghiém dé phét hién céc vi khudn gay
bénh, két qua cho thdy cac bo Kit c6 kha nang phdt hién cdc vi khuin nhanh v dic
hiéu,

6. D& 1ai ciing gop phén dao tao duoc 2 thac s§, 7 cit nhén; 4 sinh vién, 2 hoc vién cao
hoc dang lam khod luan 16t nghiép, | nghién ciru sinh dang 1am luan dn ti€n si; 12 bai
bdo dd dugc cong bd, dang ky duovc 3 trinh v gen quan trong cta Vibrio choicrae

trong ngan hang gen.
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PHU LUC 1: PHAN LAP VA PHAN LOAI Bacillus anthracis

- Phan 1ap: Da phan lap duge 10 ching tryc khudn thudc nhém Bacillus cereus theo
nghia rong (bao gém B. anthracis, B. cereus, B. mycoides) tit 35 miu dét, nude, khong
khi vd miu méi trudng thu thap tir mét s6 dia phuong da xdy ra cic vu dich nhiét than
trén gia sic va nha mdy thuoc da. D&i v6i cdc miu khong khi vA nudc duge thu bing
thiét bi 14y miu tur ché tao.

- Thu thap: DA thu thap dugc 3 ching B anthracis, ching khong doc (VCM-0012)
diing cho san xuft vacxin, ching nhuge doc (34F) va chliing doc (17]B).

- Phan loai: K&t qua phan 1ap, phan loai, nghién citu cdc dac diém hinh thdi sinh Ii sinh
hod ciia cdc chiing phan 1ap va ching chudn (Hinh 1, Bang 1, Bang 2):

I-Bnh 1. Anh kinh hién vi dién tir chup céc chiing phan lap TS1, TS2 va céc chung
chuén 34F2, 17JB, nubi trén moi tnrémg d.’ic sau 12 gid.

Chung 34F2 chup & d6 phéng dai 2000 14n, ching 17JB -1500 14n, chiing TS1 va TS2-
1000 14n.
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Bang 1. Dic diém hinh th4i clia céc chiing thudc chi Baciflus phan 1ap tir dit

ST | Tén ching | Hinh thdi khudn lac | Sinh | Kich thu6c { Gram | Didong
T bao tir t€ bao

1 HN1 . | Trang, ring cua + 3mm + +
2 HN2 Triang nga, nhan + 4mm + +
3 HN3 Tréng sita, phang + 3, 8mm + +
4 HN4 Tring néu, + Smm + +
5 HNS5 Tring xdm, phang + 3,5mm + -
6 HN6 Tring, nhan + 4mm + +
7 1 HN7 | Trang, hoi 16i + 4 2mm ¥ ¥
8 HN8 | Trang x4m, phing + 3,7mm + -
9 HN9 Tréing nga, tron + 2,5mm + +
10} HNIO | Trang nau, phang + 3,4mm + +
11 TSI Triang nau, ring + 3mm + -

| cua
12 TS2 Trang ndu, ring + 3mm + -

| cua

Bang 2. Mot s6 dic diém sinh I clia chiing chudn va chiing phan lap

STT Ching Sinh Khit | Sinh | Sinh |
axetoin nitrat urease | catalase
1 17JB +++ +++ - ++
2 HN5 +++ +++ - +++
3 HNS ++++ +++ - +++
4 TSI +++ +H+ - ++
5 TS2 +++ +++ - ++

Tinh chit nu6i cdy. Treén moi trudng thach mau RBA, cic ching TS1 va TS2 déu iam
tan huyét gidng Bacillus thuringiensis var. kurstaki trong khi d6, chiing chudn Bacilfus
anthracis 34F2 thi khong. Day 13 mot tinh ch4t nubi cdy clia chiing TSI, TS2 khéc so
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v6i chitng chudn. Tuy nhién, trong mot sé tai liéu, tuy ting chiing ¢ thé 1am tan huyét
mdu tho (Hinh 2).

e

Hinh 2. Tinh ch4t nuo6i cdy ciia cdc ching TS2, Bt, 34F

-trén moi trudmg thach mdu thd RBA sau 24 gid.
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PHU LUC 2: DONG HOA VA GIAI TRINH TRINH TU GEN PLA CUA Y. pestis

2.1 Két qua dong hod doan ADN cila gen pla & Y. pestis
San phdm PCR thu duoe tir 3 nguén 1am khu6n mo t2 & trén duge tinh sach bing

bo hod chat QiaQuick Purification Kit (Qiagen Inc.). Ti€p theo, san phdm dugc tao
dong vio vecto plasmit pCR2.1 (Invitrogen Inc.) sir dung bé kit tao dong TA ctia Hang
Invitrogen. . :
Sau khi chuyén nap vao t& bao kha bi€n E. coli, cic ddng t€ bio vi khuén t4i td
hgp ¢é chita doan gen p/a duge thu nhan. Hinh 3 trinh bay cédc dia thach chua cic
khudn lac vi khudn, trong d6 cdc khudn lac mau trdng 14 cdc dong t€ blo tai td hop

mang ADN ngoai lai (gen pla):

Hinh 3: Két qua dong hod san phdm PCR tir 2 nguén ADN téng s6 va ADN plasmit
pPCP1 cta Y. pestis. '

1- Yp PCR 248: san phdm PCR tir nguén ADN téng s6

2- Yp PCR 249: san phdm PCR tir nguén ADN plasmit 'pPCPl

Chu thich: C4c dong t€ bao E. coli ti t6 hop duge cy trén dia thach cé chira co chat
X-gal va khang sinh kanamycin néng do SOug/mi. Nhimng khudn lac xanh 13 1€ bao vi

khudn mang vecto tu gén lai (gen lacZ nguyén ven), con nhitng khufn lac mau tring la
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t€ bao vi khudn mang vecto c6 gin ADN ngoai lai (gen pla) (gen lacZ xen giifa
ADN ngoai lai).

Cic khudn lac trang ducgc chon loc, nudi cdy va tach chi€t ADN cha plasmit. Do
dai ciia doan gen pla c6 trong plasmit tai 16 hop duge kiém tra trén thach 0.8%, sau khi
xr Iy bang enzym gidéi han EcoR1. Két qua duge trinh by & Hinh 4:

Hinh 4 : Dién di ki€ém tra phan ting tich plasmit mang doan gen pla
Cha thich: |

1, 2, 3 tuong tng vdi cdc clone 1, 2, 3 cia YpPCR 248

1,2,3' trong tng vdi cdc clone 1, 2, 3 cia YpPCR 249.

- Ket qua dién di trén cho thay, trong s& cédc plasmit da tAich ADN i t6 hgp, mot
s8 c6 mang gen placua Y. pestis. Dua trén d6, giai trinh trinh tu gen dugce ti€n hanh.

2.2 Két qué gidi trinh trinh tr gen pla

Trinh tu nycleotit clia ADN plasmit chita san phdm PCR t4i t6 hogp dugc giai
trinh trén mdy tu dong ABI-377 (ABI-377 automated sequencer) cia Hang Perkin-
Elmer (M¥). Chudi nucleotit duge-xtr ly bing chuong trinh SeqEd1.03; sau dé6 sir dung
chuong trinh AssemblyLIGN 1.9 va hé chuong trinh MacVector 6.5.3 (Oxford
Molecular Inc.) d€ so sdnh. So sdnh d&i chigu va xir 1y s& liéu cla cdc chudi bing
chuong trinh GENDOC 2.5 (Nicholas and Nicholas, 1999). Thanh phin axit amin dugc
thu nhan bang cach sir dung b¢ mi clia vi sinh vat bac thap (cta vi khudn) s6 11 c6
trong Ngan hang Gen théng qua chuong trinh GENDOC 2.5.
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_J .
Hinh 5: Gian dé g1a1 trinh trinh tu (chromatogram) minh hoa mot phdn doan gen pla

ciia vi khudn dich hach Viét Nam.

PLAF>  * 20 * 40 * 60
YpVN(pla):
ATCTITACTTICCGTGAGAAGACATCCGGCTCACGTTATTATGGTACCGTAATT
AACGCTG : 60

* 80 * 100 * 120
YpVN(pla):
GATATTATGTCACACCTAATGCCAAAGTCTTTGCGGAATTTACATACAGTAA
ATATGATG : . 120

* 140 * 160 * 180
YpVN(pla):
AGGGCAAAGGAGGTACTCAGACCATTGATAAGAATAGTGGAGATTCTGTCT
CTATTGGCG 1180

* 200 B * 220 * . 240
YpVN(pla):
GAGATGCTGCCGGTATTTCCAATAAAAATTATACTGTGACGGCGGGTCTGCA
ATATCGCT | 1240

* 260 * 280 , * 300
YpVN(pla):
TCTGAAAAATACAGATCATATCTCTCTTTTCATCCTCCCCTAGCGGGGAGGAT
GTCTGTG 300

* 320 * 340 * 360
YpVN(pla):

GAAAGGAGGTTGGTGTTTGACCAACCTTCAGATGTGTGAAAAATCACCTTTI
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TCACCATA :360

* 380 * 400 * 420
YpVN(pla): .
ATGACGGGGCGCTCATTCTGTTGTTTTGCCTTGACATTCTCCACGTCTTTCAGG
GCATGG ' ‘ 1420

* 440 * 460 e <PLAR
YpVN(pla):

AGAAGGTCAAATTAGACATGGAACGCTACTCTCCTTCCTGTAGGAAGCICAA
CATCCAAG :480

Hinh 6: Chudi nucleotit phan doar; gen pla thu duge sau khi giai trinh trinh tu va phan
tich. 20 nucleotit & phdn ddu va cudi I thanh phdn cia cip mdi PLAF va PLAR (dugc
gach kép & bén dudi).

Sau khi giai trinh trinh ty, chudi nucleotit thu nhén dugc tir vi khudn dich hach
Viét Nam cé do dai 1a 480 cap nucleotit, hodn toan chinh xdc vé& d¢ dai ma cdc nha
nghién ciru khédc thu nhan dugc tir cdc chiing khdc nhau trén thé gidi ctta vi khudn dich
hach sir dung cap méi PLAF-PLAR [32] (Hinh 17).

2.3 K&t qua truy c4p Ngan hang Gen

Chubi nucleotit nay duge dua vao truy cp Ngan hang Gen tai dia chi:
http://www.ncbi.nlm.nih.gov), str dung chuong trinh BLAST. Két quia dugc trinh bay o
bang 5. Két qua cho thdy hé s6 déng nhét chia gen pla cia plasmit pPCP1 vi khufn dich
hach ( Yersinia pestis) phan lap tai Viét Nam, v4i cdc ching chdn khéc nhau cha thé
gidi cho phép ket luan chinh xdc vé gidm dinh phéan tir vi khudn dich hach Viét Nam.

Bang 3: Ké&t qua truy cap Ngan hang Gen st dung chudi nucleotit clia gen pla thu nhan

tir ching vi khuén dich hach Viét Nam, va duogc xé4c dinh véi hé s6 déng nhat 100% véi
gen pla ciia plasmit pPCPI ctia cdc chiing vi khudn dich hach (Yersinia pestis) th€ gi6i.
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He |Gid
SO ding ky Ngan hing Gen 7én lodi c6 két qud tuong dong s6 |t
i]48€62%/emb|X15136.1|IYPPLA Y.pestis plasmit pKYPl pla gene. 952

gil5763810]emb|AL109968.1|YPPCP. Yersinia pestis plasmit pPCPl 952

9112996216 | gb|AF053945,1|AF053945 -Yersinia pestis plasmit p... 952
gif1555624|gb|M27820.1|YEPTPA Yersinia pestis plasmlnogen ac,,. 236
g;|2319419§igb1A9528089 1| Yersinia peatis isolate assc Pla,,, 872
gi{23194194|gb|A¥528088.11 Yersinia peatis isolate pusc Pla,.. B7Z
gii23194192|gb|AF528087.1| Yersinia pestis isolate suay Pla... 872
gil23194190|gb|AF528086.1)| Yersinia pestis laclate sull Pla... 72
gi|23194188|gb|AF528085.1| Yersinia pestls ispclate nabc Pla... B2
gi|23199186|gb|Ak528084.1! Yersinia pestis isolate nasp Pla... 572
gil231941841gb|AF528083.1| Yersinia pestis isolate ansp Pla... &7/

gi|23174182{gb|AES28082,.1| Yersinia pestis iscolate anbc Pla... 872

-

o000 COoODD OO

-
o]
e aNeNeRoleolallalle o i)

Ghi ch#: Chuong trinh st dung 1a chuong trinh BLAST cia NCBI
(hup:/fwww.nebi.nlm.nih.gov). D3y s6 va ky tu bén trdi 1a s6 dang ky; & giira la tén
Jodi; hai ddy cudi cho biét miic do chinh xdc cta két qua phan tich sinh-tin hoc trong
chuong trinh BLAST.

¥, PESTIS (PHAN DOAN GEN PLA):

* 20 * 40 * 60 . 80
Yp (KIM) ATCTTACTTTCCGTGAGAAGACATCCGGCTCACGTTATTATGGTACCGTAATTAACGCTGGATATTATGTCACACCTRAAT @ 80
Yp(C092) :

................................................................................ : BO
b4+ X R T T T T R R : 80
BT T Lo . 60
P NADC) & mmmm e e a e 60
P (PUSC ) I oo oo e e e et e e e e : 60
P (BUAU) | mm e m o e e e e e e a e e e e e : 60
P lBUL L)t mm o e e e et e et 60

. 190 * 120 * 140 - 160
Yp(KIM) : GCCAAAGTCTTTGCGGAATTTACATACAGTAAATATGATGAGGGCARAGGAGGTACTCAGACCATTGATAAGAATAGTGG : 160

b4 < Lol 2 160

1.2, 1P 160
B2 T T T T 140
b4 = 4 1 =T 140
4+ 32T e 140
b 4T I 1140
4 =3 LT : 140

* 180 * 200 > 220 * 240
Yp (KIM) : AGATTCTGICTCTATTGGCGGAGATGCTGCCGGTATTTCCAATARAMATTATACTGTGACGGCGGGTCTGCAATATCGCT 240

4= o0 2 g ;249

) e e e et e e e et e et e e e 1240
B~ - -7 =3 1220
4153 1T ¥ :220
b4 >R =T F = T : 220
B 4 L 1229
YP(sull) s e e e e e b et 1220

-

Yp (KIM) : TCTGAARAARTACAGATCATATCTCTCTTTTCATCCTCCCCTAGCGGGGAGGATGTCTGTGGAAAGGAGGTTGGTGTTTGA 320

b2 X {13 2 320

D e e e e m et e e e e vt e et 4 e e e e r e b ke e ek et ey e 320
T Y T3 I T 3oc
b 4 T T 300
b =TT 0
b 4 = T T L 1300
Yp(gull}: ................................................................................ ;1300

* 3490 * 360 * 380 * 400

Yp{KIN} : CCAACCTTCAGATGTGTGAAAAATCACCTTTTTCACCATARATGACGGGGCGCTCATTCTGTTGTTTTGCCTTGACATTCT (400
Yp(CO92) 1 I T I PP 400

1 1--01-..-.—.'..'. .................................................................. : 400
B YT -2 I 380
3 T« = 1380
b4 =TT L= 380
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Yp (suau) :

................................................................................ 1380
= N 1380
* 420 * 440 * 460 * 480
Yp (KIM} : CCACGTCTTTCAGGGCATGGAGAAGGTCAAAT TAGACATGGAACGCTACTCTCCTTCCTGTAGGARGCTCAACATCCAAG 480
B0 1480
b4 . 480
B4 2 = - - T et 440
b5 .+ T - bkttt b bt 440
P P UEC ) & L it it e ie e i mn s s m s st e et ittt e i as b st e a s TN T T e —————— 440
B T T e ekt D D b : 440
6 =T U e TTImm e r—mm o — o 440

Hinh 3: So sanh trinh ty 480 nucleotit chia phan doan gen pla thu nhan ti vi khuén dich
hach Viét Nam (Yp(VN)), véi céc chiing chén cla th€ gigi (Yp(KIM)); (Yp(CO92));
va cdc ching khdc nhau phan 13p tai An D6 (Yp(assc); Yp(nabc); Yp(pusc); Yp(suau);
Yp(sull)).

Ghi chi: ching Vit Nam Yp(VN) dugc boi dim; ddu (.) bi€u thi giong vdi trinh tr
chiing chdn Yp(KIM); sai khédc vé nucleotit hodc axit amin dupe thé hign bing cédc chir
cdi ky higu cia chiing; ddu (-) biéu thi thiéu thinh phdn nucleotit.



PHU LUC 3. KET QUA XAC DPINH TRINH TU GEN MA HOA ENTEROTOXIN,
HEMOLYSIN VA MALATE DEHYDROGENAZA TU VI KHUAN TA VIBRIO
CHOLERAE

Dé khéng dinh chic chan két qia tao dong plasmit tdi té hgp c6 mang gen ma
hod Enterotoxin, Hemolysin va Malate dehydrogenaza tir vi khudn ta Vibrio Cholerae.
Chiing t6i ti€n hank tinh sach plasmid tdi té hop nay bing Kit S.N.A.P.™ (Invitrogen)
va xé4c dinh trinh ty ADN theo phuong phép téng hop clia Sanger va cs vdéi bo kit xdc
dinh trinh tu BigDye Terminator ¥3.1 va mdy doc trinh ty ABI PRISM 3700 DNA
Analyzer (Applied Biotech).

Sau khi xdc dinh trinh ty gen ma hod Enterotoxin, Hemolysin va Malate
dehydrogenaza (i vi khudn ta Vibrio Cholerae, ching t6i d3 dang ky 3 trinh ty trén
trong Ngén hanh Dir liéu Gen Qudc t€ véi s dang ky AJ575590, AJ576090, AJ575356

1: AJ575356. Vibrio cholerae g...|g1:32451231] Links
LOCUS VCH575356 1565 bp DNA linear BCT 03-JUL-
2003 .
DEFINITION Vibrio cholerae gene for malate dehydrogenase.
ACCESSION AJS575356
VERSION AJ575356.1 GI:32451231
KEYWORDS malate dehydrogenase.
SOURCE Vibrio cholerae
ORGANISM Vibrio cholerae
Bacteria; Protecbacteria; Gammaproteobacteria; Vibrionales;
Vibrionaceae; Vibrio.
REFERENCE 1
AUTHORS Ha Thi,Q., Bach Thi,Q.N., Duong Hong,Q., Nguyen Thi,D.N., Do
Ngoc, K., Phung Dac,C. and Dinh Duy,K.
TITLE Cloning of the gene encoding malate dehydrogenase of Vibrio
cholerae
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 1565)
AUTHORS Dinh Duy, K.
TITLE Direct Submission .
JOURNAL Submitted (01-JUL-2003}) Dinh Duy K., Mclecular Microbiology
Lab,
Institute of Biotechnology, NCST, 18, Hoang Quoc Viet, Caugiay,
Hanei, 10000, VIET NAM
FEATURES Location/Qualifiers
source 1..1565
/organism="Vibrio cholerae"
/mol

_type="genomic DNA"

CcDS

/serotype="1naba"
/db_xref="taxon:666"
73..1008
/codon_start=1
ftransl_table=11
. /product="malate dehydrogenase"

«  /protein id="CAE(1323.1"

/db_xref="GI:32451232"
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/translation="MKVAVIGAAGGIGQALALLLKNRLPAGSDLALYDIAPVTPGVAA

DLSHIPTPVTIKGYAGEDPTPALEGADVVLVSAGVARKPGMDRADLFNVNAGIVKALA

EKIAVVCPKACVGIITNPVNTTVPIAAEVLKKAGVYDKRKLFGVTTLDVIRSETEVAA

LKDKDPGQVRVPVIGGHSGVTILPLLSQVEGVSFTDEEVAALTKRIQNAGTEVVEARKA

GGGSATLSMGQAACRFGLALVKALQGESDVVEYAYVEGEGEYAPFFAQPIKLGKNGVE
ALLDIGKLSAYEQAALDGMLDTLKGDIQIGVEFVK"

mat peptide

BASE COUNT
ORIGIN
1
61
121
181
241
3ol
361
421
481
541
601
661

365 a

atagcgtttg
aggagattta
gctctgttac
cckgtcacac
ggctatgcgg
gcgggtgttg
attgtgaaag
attactaacc
gtgtatgaca
ttcgttgccg
cactcagggg
gaagaagttg

76..1002

/product="malate dehydrogenase"”

328 ¢

acggtcggat
cgatgaaagt
tcaaaaaccq
cgggtgtcge
gtgaagaccc
cacgtaagcc
cattggcaga
cagtgaacac
agcgtaagct
cgctgaaaga
ttactattct
ccgctttgac

405 g

acacctaatc
cgctgttatt
tcttcetget
tgcggatctg
aacgcctgeg
gggtatggat
aaaaattgct
aacggtccct
atttggtgtc
taaagatccg
gcctectgttg
taaatgtatce

467 t

accctacaaa
ggtgccgcetg
ggttctgatc
agtcatatcc
ctggaaggtg
cgtgcggatc
gtggtgtgtce
atcgcagceccg
accacactgg
ggccaagttc
tcgcaagtag
caaaacgcgg

catataagag
gcggcattag
tcgegetgta
caacaccagt
cggatgtggt
tgttcaatgt
cgaaggcctyg
aagtgctgaa
atgtgatccg
gtgtgcetgt
aaggcgtaag
gtaccgaggt

attactctca
tcaagccctt
tgatattgcg
taccatcaaa
tctggtttct
gaacgctggce
tgttggcatt
aaaagccggt
ctctgaaacc
gattggtggt
ctttaccgat
ggttgaagct

721 aaggcgggtg geggttcage gactctttct atgggccaag cggcatgtcg ttttggtcett

781

841

901

961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561

/Y

gcactggtta
gagggggagt
gcgttgetag
gatacactca
tcaagcattg
ttectacttg
ctatgtctat
tagtttgaga
ctattggett
acttttlcgtg
ggtggccctt
gaagatggct
taggctctct
cacaa

aagcactgca
acgctceccatt
atatcggcaa
aaggcgacat
gaaaataccg
aagctgcagc
gcctatgett
tttgggaggt
tccactagtg
taatatgcgce
cggctgttge
ttttacctct
cacggcgcta

aggcgaatct
ctttgcccaa
actgagecgcet
tcaaatcggt
ctcttgaaga
ggtgttgact
atggggattc
cttaaaatta
aattcttatg
tgttttttgt
aggcggattt
gttattggtg
gtgatgggtt

gatgttgttg
cctatcaagc
tatgagcaag
gttgagtttg
geggtatttt
acactcgttc
acttacttgce
attatttgat
ttacttatct
atgcttcgac
tctettgtte
attaaaaaat
caatgattgg
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agtacgcgta
taggtaaaaa
ccgegetgga
taaaataatc
tttatctecaa
accccaatca
cgcctacctg
ttttcagttt
aattatcatt
tcatgtctcg
gtgactgatg
aatggataaa
tgcgggcgtg

tgtagaaggt
tggcgttgaa
tggcatgtta
gacaatcgat
tgatatcccc
catagtttge
caacttcaag
taaattccag
tcatcccact
tgagtggaat
cttggaaggg
aaactgggtt
tttagcttgc
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1: AJ576090. Vibrio cholerae p...[gi:32698437]

Links

LOCUS
2003
DEFINITICN
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

VCH576090 1726 bp

DNA ‘linear

BCT 14-JUL-

Vibrio cholerae partial hlyR gene for hemolysin A.
AJ576090

AJ576090.1 GI:32698437

hemolysin A; hlyA gene.

Vibrio cholerae '

Viprio cholera=

Bacteria; Proteobacteria;
Vibrionaceae; Vibrio.

Gammaproteobacteria; Vibrionales;

82



REFERENCE 1 g
AUTHORS Ha Thi,Q., Bach Thi,Q.N., Duong prg,Q., Phung Dac,C., Do
Ngoc, K '§%§
and binh Duy,K EiE A
TITLE Cloning of the gene encoding hem01y51n A from Vibrio cholerae
serotype Inaba b
JOURNAL Unpublished
REFERENCE 2 {bases 1 to 1726) EAS
AUTHORS Dinh Duy, K et
TITLE Direct Subm1331on )
JOURNAL Submitted (14~-JUL-2003) Dinh Duy K., Molecular Microbiology
Lab,
Institute of Biotechnology, NCST, 18, Hoang Quoc Viet, Caugiay,
Hanoi, 10000, VIET NAM
FEATURES Location/Qualifiers
source 1..1726
/organism="Vibrio cholerae"
/mol_type="genomic DNA"
/serotype="Inaba"
/db_xref="taxon: 666"
gene 257..1726
/gene="hlyA"
CDS 257,.>1726

/gene="hlyA"
/codon_start=1
/transl_table=11
/product "hemoly31n A"
/protein_id="CAE11224.1"
/db_xref="GI:32698438"

/translation="MPKLNRCATAIFTILSAISSPTLLANINEPSGEAADIISQVADS

HAIKYYNAADWOQAEDNALPSLAELRDLVINQOKRVLVDFSQISDAEGQAEMOAQFRKA

YGVGFANQFIVITEHKGELLFTPFDQAEEVDPQLLEAPRTARLLARSGFASPAPANSE

TNTLPHVAFYISVNRAISDEECTFNNSWLWKNEKGSRPFCKDANISLIYRVNLERSLQ

YGLVGSATPDAKIVRISLDDDSTGAGIHLNDOLGYRQFGASYTTLDAYFREWSTDAIA

QDYRFVFNASNNKAQILKTFPVDNINEKFERKEVSGFELGVTGGVEVSGDGPKAKLEA

RASYTQSRWLTYNTQDYRIERNAKNAQAVSFTWNRQOYATAESLLNRSTDALWVNTYP

VDVNRISPLSYASFVPKMDVIYKASATETGSTDFIIDSSVNIRPIYNGAYKHYYVVGA
HQSYHGFEDTPRRRITKSASFTVDWDHPVFTGGRPVNLQL"

BASE COUNT

ORIGIN

497 a

371 ¢

404 g

454 t

1 ccgtagcagt aaagccacac gcaaactcaa ggatgacgag ggtaacccat
61 caaaatgggt atgttctaat tacttgaaaa tataagaata ttactcaact
121 gaagagagtt tattagcaac tattaatttg agtgtttgat atatttcttg

181

agtttgag

4

ta taagtcactt tgtttggaaa tctctettgt aataacacta aaaataacag

241
301
361
421
481
541
601
661
721

agtcagtgag
aagcgcaata
ggatattatt
gcaagccgaa
gcaaaaacgc
geaagcccaa
tgaacataaa
attactcgaa

‘accggcaaac

gtttatatgc
tccagtccaa
agtcaagtcg
gacaacgcat
gttttggttyg
ttcagaaagg
ggggaactgc
gcgeccgegta
agcgaaacaa

caaaactcaa
ccctgttgge
ctgatagtca
taccgagcett
atttcagtca
cttatggggt
tgtttacacc
ccgctegett
ataccttgcc

83

tcgttgegea atcgcgatat
aaatatcaat gaaccaagtg
tgcaataaaa’ ;attacaatg
agctgagctg,cgcgatttgg

_gatcagtgathptgaaggtc

gggttttgct ‘aatcaattta
ttttgatcag gcagaagagg
attagcgcge tetggttttg
gcatgtggct ttttacatca

gagacacatg
cagaattata
tttetttcagt

tcacaatatt
gtgaagcggce
ctgectgattg
tgattaacca
aagcagagat
ttgtcatcac
ttgaccctca
caagtcegge
gtgtcaaccg



781
841
901
961
1021
1081
1141
ct
1201
1261
1321
1381

tgcgatcagce
cagtecgtecce
ttcattgcaa
cctagatgat
gtttggagcece
tgcccaagat
ctttcctgtc

tggggtgact
agcaagttat
taatgcg&ag
agaatcgcta

gatgaagagt
ttctgtaaag
tacggccttg
gacagcacgg
agttatacga
tatcgectteg
gataacatta

ggtyggggtgg
acccagagtc

aatgcgcaag
ctcaatcgtt

gtacétfféa
atgccaatat’

tgggttccgc;
gagccggeat:

cgttagatge®
tgtttaacgce
acgagaaatt .

aagtcagtgg
gctggttaac
cggttagett
cgaccgatge

¥

caactcttgg
ct cttgatt

ctatttccgt
atcgaacaat
tgagcgcaaa

aggtggcccg
ctacaacaca
tacatggaat
tttgtgggtg

ttgtggaaaa
tatcgagtta
gccaaaattg
gatcaactcyg
gagtggtcaa
aaagcgcaga
gaggtttcag

aaagccaaac
caagactatc
cgtcaacaat
aatacctacc

acgaaaaggg
acctagagcg
tgcgtatcag
gttatecgtca
ccgatgcgat
tcctgaaaac
gttttgag!

tagaggcgag
gtattgagcg
acgcgacagc
cggtagatgt

1441
1501
1561
1621
1681

aaaccgtatt
agcctcagecc
cccaatctat
tggectttgaa
ggatcaccca

agcccgctga
acagagacag
aacggtgctt
gataccccac
gtattcacgg

gctacgcgag
gcagtacgga
ataagcacta
gtcgtcgaat
gtggcegece

ttttgtgccg
ttttatcatc
ctatgtggtc
cacgaaatcg
ggtcaaccta

aaaatggatg
gactcttegg
ggtgctcatc
gcaagcttta
caactt

tgatttataa
tcaatatccg
agtcctacca
cggtegatty

//
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Links

1: AJ575590. Vibrio cholerae t...[gi:32693318]

Locus
2003
DEFINITION
ACCESSION
VERSION
KEYWORDS
SCURCE
ORGANISM

AJ575590

1324 bp BCT 14-JUL-

DNA . linear
Vibrio cholerae toxA gene for enterotoxin subunit A.
"AJS575590

AJ575590.1 GI:32693318
enterotoxin subunit A;
Vibrio cholerae

Vibrio cholerae
Bacteria; Proteobacteria;
Vibrionaceaei Vibrio.

1

Ha Thi,Q.,

toxA gene.

Gammaproteobacteria; Vibrionales;

REFERENCE
AUTHORS
Ngoc, K.

Trinh Quy,B., Bach Thi,Q.N., Phung Dac,C., Do

and Dinh Duy,K

TITLE Cloning of the gene coding for enterotoxin subunit A from
Vibrio

cholerae serotype Inaba

Unpublished

2 (bases 1 to 1324)

Dinh Duy,K.

Direct Submission

Submitted (11-JUL-2003) Dinh Duy K., Molecular Microbiology

JOURNAL
REFERENCE

AUTHORS

TITLE

JOURNAL
Lab,

_Institute of Biotechnology, NCST, 18, Hoang Quoc Viet, Caugiay,
Hanoi, 10000, VIET NAM °

Location/Qualifiers

1..1324

/organism="Vibrio cholerae"

/m

FEATURES
source

ol_type="genomic DNA"
/serotype="Inaba"
/db_xref="taxon:666"

gene 176..952
/gene="toxA" ]
CDS .. 176..952

/gene="toxA"
/codon_start=1

84




/transl table=11
/product="enterotoxin subunit A"
/protein_id="CAE11218.1"

/db_xref="GI:326%3319"

/translation="MVKIIFVFFIFLSSFSYANDDKLYRADSRPPDEIKQSGGLMPRG
b

QSEYFDRGTQMNINLYbHARGTQTGFVRHDDGYVSTSISLRSAHLVGQTILSGHSTYY

IYVIATAPNMFNVNDVLGAYSPHPDEQEVSALGGIPYSQIYGHYRVHFGVLDEQLHRN

RGYRDRYYSNLNIAPAADGFGLAGFPPEHKTLREDPWIHHPPPGCGNAPRSSMSNTCD
EKPQSLGVKFLDEY QSKVKRQIFSGYPSDIDTHNRIKDEL"

BASE COUNT
ORIGIN
1
61
121
181
241
3m
361

443 a

ggctgtgggt
taaatagtat
tacttattta
aaagataata
gttatatcgg
aagaggacag
tgcaagagga

204 ¢

agaagtgaaa

attttgattt
attgttttga
tttgtgtttt
gcagattcta
agtgagtact
actcagacgg

263 g

cggggtttac
ttgatttttg
tcaattattt
ttattttctt
gacctcctga
ttgacegagg
gatttgttag

414 ¢

cgataaaaac
atttttgatt
ttctgttaaa
atcatcattt
tgaaataaag
tactcaaatg
gcacgatgat

agagaatgat
tcaaataata
caaagggagc
tcatatgcaa
cagtcaggtg
aatatcaacc
ggatatgttt

aaaaaaggac
caaatttatt
attatatggt
atgatgataa
gtcttatgce
tttatgatca
ccacctcaat

421 tagtttgaga agtgcccact tagtgggtca aactatattg tctggtcatt ctacttatta

481
541
601
661
721
781
841
01
961
1021
1081
1141
1201
1261
1321
7/

tatatatgtt
cagtcctcat
atatggatgg
ctacagagat
ggcaggttte
ceceggggtygt
aagtctaggt
aggctatcca
aaatttggtg
aatattactg
atattttcgt
aatggtgcaa
gcgattgaaa
aagttatgtg
taag

atagccactg
ccagatgaac
tatcgagttc
agatattaca
ccteecggage
gggaatgctc
gtaaaattcc
tctgatattg
ttttttttac
atttgtgtgce
atacagaatc
tttttcaagt
ggatgaagga
tatggaataa

cacccaacat
aagaagtttc
attttggggt
gtaacttaaa
ataaaacctt
caagatcatc
ttgacgaata
atacacataa
agttttacta
agaataccac
tctagctgga
agaagtacca
taccctgagg
taaaacgecct

gtttaacgtt
tgctttaggt
gcttgatgaa
tattgctcca
gagggaagac
gatgagtaat
ccaatctaaa
tagaattaag
tcttcagcat
aacacacaaa
aaaagagaga
ggtagtcaac
attgcatatc
catgcgattg
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aatgatgtat
gggattccat
caattacatc
gcagcagatg
ccgltggattce
acttgcgatg
gtaaaaagac
gatgaattat
atgcacatgg
tacatacgct
tggctatcat
atatagattc
ttactgaagc
ccgcaattag

taggggcata
actcccaaat
gtaatagggqg
gttttggatt
atcatccgcecce
aaaaacccca
aaatattttc
gattaaatta
aacacctcaa
aaatgataag
tacttttaag
acaaaaaaaa
taaagtcgaa
tatggcaaat
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