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NGHIEN CUU GEN CO VAI TRO CHAN POAN
VI KHUAN SALMONELLA TYPHIMURIUM

Ha Thi Quyén', Hoa Thi Minh T4’

! Truong Pai hoc Cong nghé, Pai hoc Quoc gia Ha Noji
277 A A A .

Vien Cong nghé sinh hoc,

Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nay, nghién ciru va phat trién cac phuong phép sinh hoc phan tur dé phat hién cac loai
vi khuan gdy bénh ton tai trong moi truong hodc trong thuc pham rat phd bién nhu phuong phap
lai mién dich hodc cac phuong phap dua trén ADN (lai ADN-ADN, lai ADN-ARN, DNA array,
PCR...), trong d6 ¢6 cac chin doan dua trén lai phan tir va PCR dugc phat trién va tng dung
rong rai trong linh vyc thuc phim va mdi truong. Cac chin doan dua trén DNA déu dya trén
nguyén tic xac dinh xem c6 mat hay ving mat cac gen dac trung cho timg loai vi khuin (hay
con goi 1a cac gen ¢o vai tro trong chan doan) (Center for food safety & Applied Nutrition, 2001).

Dbi vai bit ctr dinh hudng phat trién phuong phap phan tir chan dodn vi sinh vat giy bénh
nao thi budc phan lap, tao dong cac gen dich 1a budc khoi diu khong thé thiéu. Nho d6 c¢6 duoc
nguyén liéu 1 cac gen dich tinh sach st dung cho cic nghién ctru tiép theo phuc vu cong tac
chan doan, giam sat v¢ sinh, an toan, déng thoi ¢6 thé phat trién cac bo kit su dung trong chan
doén, phat hién can nguyén bénh.

Céc loai vi khuan gy bénh c6 thé ton tai trong ngudn nudc sinh hoat, méi truong nudi trong
thity san, thirc an,... Ttr d6 1y nhidm vao ngudn thirc dn cho nguoi va dong vat giy nén ngd doc
thuc phdm. Trong s6 cac vi khuan nay phai ké dén cac vi khuan phd bién nhu Salmonella spp,
Vibrio cholerae, Vibrio parahaemolyticus,... (Phan 2001; Vién V¢ sinh dich té Trung wong,
2003). Trong do, vi khuan Salmonella c6 the duoc tim thay & bat ky noi nao co dong vat sinh
song nhu nudc, dat, con trung, bé mit cac nha may, nha bep, phan dong vat, thit séng, gia cAm
song, dd hai san tuoi song, . Hau hét cac typ huyét thanh déu c6 kha niang nhiém vao dong vat
mdu nong nhung chi 1 s6 nho gy bénh cho nguoi. Salmonella gy ra nhidu tridu ching bénh
nhu s6t thwong han, nhiém tring mau, viém rudt két va nhidm tring cac co quan ndi tang (Zhou
etal., 1999).

Dé gdy bénh, Salmonella cin phai xAm nhiém thanh céng vao bén trong thanh rudt, thich
nghi va v hiéu hod hé thong phong vé cta vat chil, sau d6 nhan 1én va phét tan dén cac mo dich
(Fierer and Guiney 2001). Salmonella mang cum gen inv (invasion) giip cho qua trinh xam
nhidm vao trong thanh rudt ciia nguoi va dong vat, mo dau tién trinh gdy bénh. invA 1a mdt ban
gen luén c6 mat trong hé théng gen inv. Gen invA cé vai trod trong viéc xdm nhidm vao té bao
biéu mé duoc chimg minh c6 mit rong rdi trong 245 ching Salmonella spp. khac nhau dwoc
phén 18p tor nguoi, ga, nude thai. Do vay, gen inv4 thuong dugc chon 1a gen dich trong viéc
phat hién Salmonella spp. (Galan et al., 1992; Ohl and Miller 2001).

I. PHUONG PHAP NGHIEN CUU

Vi khuan Salmonella typhimurium dugc phan lap tir nudc thai, nhan tir Vién Vé sinh dich té
Trung wong, dugc nuoi trén moi truong nudc pepton.

1. Khuéch dai gen dich bing PCR

ADN cua vi khgém Salmonella typhimurium dugc tach chiét nhu sau:
(1) Ly tdm huyén dich vi khuén, loai bo dich ndi; (2) Cén t€ bao duge hoa lai trong dung
dich dém TE 10:1 (Tris.Cl + EDTA); (3) Bo sung SDS 10% (sodium dodecyl sulfate) va
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proteinaza K , ddo déu, i & 37°C sau 1 gio dé pha v té bao va loai bo protein; (4) Bé sung NaCl
5M, dao déu, u ¢ 65°C trong 10 phut; (5) Chiét ADN bang dung dich chloroform :
isoamylalcohol (24:1) va phenol; (6) Ly tdm thu dich ndi ndm trén 16p xac té bao; (7) Chiét lai
ADN bing chloroform : izoamylalcohol (24:1) va phenol; (8) Tia ADN bang cach bd sung
NaOAc 3M, con 100% va giit & -20°C tbi thiéu trong 1 gid; (9) Ly tdm loai bo dich ndi, rira can
ADN bing con 70%, lam kho ADN; (10) Hoa lai can trong dém TE chira ARNaza (100pg/ml),
1 6 37°C trong 1 gio dé loai ARN; (11) Nong do va d6 sach cia ADN dugc xac dinh bang ph
hép phu trén may quang phd tir ngoai va dién di trén gel agaroza 1%.

Chu trinh nhiét PCR nhén gen inv4: 94°C trong 2 phut; 1ap lai 35 chu ky: (94°C trong 30
gidy, 55°C trong 40 gidy, 72°C trong 1 phut 20 gidy); 72°C trong 8 phut; két thuc ¢ 4°C.

2. Tao dong mang gen invA

Tao dong san phdm PCR duoc tién hanh bang cach gin truc tiép san pham PCR vao vecto
tach dong pCR2.1 va st dung bo sinh phdm cta hing Invitrogen. Phan tmg gin san phdm PCR
vao vecto tach dong pCR2.1: 3ul H,O khir ion v6 trung + 1pl dung dich dém cua Ty-ligaza +
3ul san phdm PCR + 2pl vecto pCR2.1 da m¢ vong + 1ul T, ligaza. Phan tmg dugc u ¢ 14°C
qua dém dam bao nhi¢t d§ cho T,-ligaza hoat dong. San phiam PCR cua gen da duoc gin voi
vecto tao nén ADN plasmid (plasmid tai t6 hop).

Céc ADN plasmid dugc bién nap vao t& bao kha bién E. coli ching DH5a. Nudi cdy cac
chung nay trén moéi truong LB c6 bd sung khang sinh Ampicillin X-gal, IPTG qua dém &
37°C.Pé thu nhan plasmid tai t6 'hop, ADN plasmid dugc tach chiét lai tir té bao vi khuan da
bién nap va kiém tra bang cach cit voi enzym han ché.

3. Tinh sach ADN plasmid va doc trinh tu gen

ADN plasmid dugc tinh sach bang bo S.N.A.P Miniprep kit theo quy trinh ciia nha san xuét.
Trinh ty ADN duoc xac dinh trén may xac dinh trinh tu tu dong ABI 3100 Avant (Applied
Biosystems) v&i bo kit BigDye® Terminater v.3.1 Cycle Sequencing Kit ctia hing Applied
Biosystems.

II. KET QUA NGHIEN CUU

1. Khuéch dai gen invA cia Salmonella typhimurium

12

~1350

Wk

Hinh 1: Pién di sin phim PCR gen invA ciia Salmonella typhimurium
Kénh 1: Chi thi ADN chudn; Kénh 2: San phdam PCR gen invA
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Dua trén cac trinh tu invd ctua Salmonella typhimurium da duoc cong bd trong Genbank,
chung t61 st dung phan mém Primer 3 plus dé thict ké cap moéi khuéch dai gen inv4. Méi cho
PCR dé nhan gen invA4 dugc thiét ké co trinh tu nucleotit nhu sau:

invAl CGAAGCGTACTGGAAAGGGA
invA2 ATCAGAGGCTTCCGTGTCAA

San phim PCR dic hiéu chira gen invA c6 chidu dai khoang 1350 bp. Trén hinh 1, két qua
dién di cho thiy san pham PCR xuét hién mot bang duy nhat c6 kich thuéc khoang 1350 bp
tuong duong vai tinh toan theo ly thuyét. Nhu vay, cap mdi invA 1 va invA 2 da duoc thiét ké
rat ddc hiéu boi vi san phém PCR thu dugc chi cho mot bang duy nhét.

2. Tao cac dong vi khuin mang gen invA

Dé tach dong gen invA, ching toi st dung vecto pCR 2.1 ¢6 kich thudc 3,9kb. Céc san
phiam PCR gen inv4 duge gin riéng r& vao vecto pCR 2.1 va bién nap vao E. coli chung DH5o.
Plasmid tai to hop dugce tach chiét tir huyén dich E. coli rdi duoc kiém tra bang cach xir ly voi
enzym cit han che Duya vao dac diém thuén loi cua vecto pCR 2.1 ¢6 mang hai vi tri cét cua
enzym EcoR 1 nam lién ké hai bén vi tri cit mé vong nén chung t6i da s dung EcoR 1 dé klern
tra két qua tao dong. Néu san pham PCR dugc gan vao vecto thi khi xur ly bang EcoR 1 s& xuat
hién hai bang, trong dé mot bang co kich thudc bang kich thude cua san phdm PCR. Két qua
dugc minh ching trong hinh 2.

12345

pCR2.1

PCR gen invA

Hinh 2: Pién di sin pham ADN plasmid mang gen invA sau khi ciit bing EcoR I

Kénh 1, 2: ADN plasmid mang gen invA duoc cdt bang EcoR I; Kénh 3: pCR2.1; Kénh 4:
San pham PCR gen invA; Kénh 5: Chi thi ADN chuan

'Két qua dién di ¢ hinh 2 cho thdy sau khi céc plasmid tai t0 hop dugc xir 1y bing EcoR 1
xuat hién hai bang, mot bang twong tmg véi kich thude cua vector pCR2.1 (3,9kb), mot bang
tuong ung voi kich thude ctia san pham PCR gen invA4 (1350bp).
3. Poc va phén tich so sanh trinh tu gen

bé klem tra dong vi khuan dugc tao ra c6 mang dung gen invA mong mudn hay khong,
chung t6i tién hanh doc trinh tu nucleotit ctia san phdm PCR gen invA4 va so sanh ching véi

trinh tu tuong dpng trong Genebank. Trmh tu nucleotit doan gen da tao dong dugc so sanh vdi
trinh ty tuong dong trong Genebank, s6 dang ky M90846.1 (Galan et al,1992).
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CGAAGCGTACTGGAAAGGGAAAGCCAGCTTTACGGTTCCTTTGACGGTGCGATGAAGTTT

FEEEErrrr e e e e e e e e e e e e e e e e e e e
CGAAGCGTACTGGAAAGGGAAAGCCAGCTTTACGGTTCCTTTGACGGTGCGATGAAGTTT

ATCAAAGGTGACGCTATTGCCGGCATCATTATTATCTTTGTGAACTTTATTGGCGGTATT

FErrrrrrrrrrrrr e e e e e e e e e e e e e e e e e e e e e
ATCAAAGGTGACGCTATTGCCGGCATCATTATTATCTTTGTGAACTTTATTGGCGGTATT

TCGGTGGGGATGACTCGCCATGGTATGGATTGGTCCTCCGCCCTGTCTACTTATACCATG

Frrrrrrrrerrrrrrrrrrrer e e e e Prr e e e e e e e e e e e
TCGGTGGGGATGACTCGCCATGGTATGGATTTGTCCTCCGCCCTGTCTACTTATACCATG

CTGACCATTGGTGATGGTCTTGTCGCCCAGATCCCCGCATTGTTGATTGCGATTAGTGCC

FEEEEEEEErE e e e e e e e e e e e e e e e e e e e e
CTGACCATTGGTGATGGTCTTGTCGCCCAGATCCCCGCATTGTTGATTGCGATTAGTGCC

GGTTTTATCGTGACCCGCGTAAATGGCGATACGGATAATATGGGGCGGAATATCATGACG

FEEEEEEEErE e e e e e e e e e e e e e e e e e e e
GGTTTTATCGTGACCCGCGTAAATGGCGATACGGATAATATGGGGCGGAATATCATGACG

CAGCTGTTGAACAACCCATTTGTATTGGTTGTTACGGATATTTTGACCATTTCAATGGGA

Frrrrrrrrrrrer e e e e e e e e e e e e e e e e e
CAGCTGTTGAACAACCCATTTGTATTGGTTGTTACGGCTATTTTGACCATTTCAATGGGA

ACTCTGCCGGGATTCCCACTGCCGGTTTTTGTTATTTTATCGGTGGTTTTAAGCGTACTC

FErrrrrrrrrr e e e e e e e e e e e e e e e e e e e e
ACTCTGCCGGGATTCCCACTGCCGGTTTTTGTTATTTTATCGGTGGTTTTAAGCGTACTC

TTCTATTTTAAATTCCGTGAAGCAAAACGTAGCGCCGCCAAACCTAAAACCAGCAAAGGC

FEEEErrrrrrr e e e e e e e e e e e e e e e e e e e e e
TTCTATTTTAAATTCCGTGAAGCAARACGTAGCGCCGCCAAACCTAAAACCAGCAAAGGC

GAGCAGCCGCTCAGTATTGAGGAAAAAGAAGGGTCGTCGTTAGGACTGATTGGCGATCTC

Frrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e e e e e
GAGCAGCCGCTCAGTATTGAGGAAARAGAAGGGTCGTCGTTAGGACTGATTGGCGATCTC

GATAAAGTCTCTACAGAGACCGTACCGTTGATATTACTTGTGCCGAAGAGCCGGCGTGAA

Frrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e e e e e
GATAAAGTCTCTACAGAGACCGTACCGTTGATATTACTTGTGCCGAAGAGCCGGCGTGAA

GATCTGGAAAAAGCTCAACTTGCGGAGCGTCTACGTAGTCAGTTCTTTATTGATTATGGC

FErrrrrrrrrrrrr e e e e e e e e e e e e e e e e e e e e e
GATCTGGARAAAGCTCAACTTGCGGAGCGTCTACGTAGTCAGTTCTTTATTGATTATGGC

GTGCGCCTGCCGGAAGTATTGTTACGAGATGGCGAGGGCCTGGACGATAACAGCATCGTA
FEEEEEEEEr e e e e e e e e e e e e e e e e e e e
GTGCGCCTGCCGGAAGTATTGTTACGAGATGGCGAGGGCCTGGACGATAACAGCATCGTA
TTGTTGATTAATGAGATCCGTGTTGAACAATTTACGGTCTATTTTGATTTGATGCGAGTG
FEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e
TTGTTGATTAATGAGATCCGTGTTGAACAATTTACGGTCTATTTTGATTTGATGCGAGTG

GTAAATTATTCCGATGAAGTCGTGTCCTTTGGTATTAATCCAACAATCCATCAGCAAGGT

FEEErrrrrrrr e e e e e e e e e e e e e e e e e e e e
GTAAATTATTCCGATGAAGTCGTGTCCTTTGGTATTAATCCAACAATCCATCAGCAAGGT

AGCAGTCAGTATTTCTGGGTAACGCATGAAGAGGGGGAGAAACTCCGGGAGCTTGGCTAT

FEEEEEEEEr e e e e e e e e e e e e e e e e e e e
AGCAGTCAGTATTTCTGGGTAACGCATGAAGAGGGGGAGAAACTCCGGGAGCTTGGCTAT

GTGTTGCGGAACGCGCTTGATGAGCTTTACCACTGTCTGGCGGTGACCGTGGCGCGCAAC

FPEEEEEEEE e e e e e e e e e e e e e e e e e e e
GTGTTGCGGAACGCGCTTGATGAGCTTTACCACTGTCTGGCGGTGACCGTGGCGCGCAAC

GTCAATGAATATTTCGGTATTCAGGAAACAAAACATATGCTGGACCAACTGGAAGCGAAA

FEErrrrrrrrrrrr e e e et e e e e e e e e e e e e e e e e e
GTCAATGAATATTTCGGTATTCAGGAAACAAAACATATGCTGGACCAACTGGAAGCGARA

240

840

300

1080

540

1140

1260

720

1320
780

1380

840

1440

1560

1020

1620



HOI NGH| KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU' 7

invA TTTCCTGATTTACTTAAAGAAGTGCTCAGACATGCCACGGTACAACGTATATCTGAAGTT 1080
invA.M90846  TTTCCTGATTTACTTAAAGAAGTGCTCAGACATGCCACGGTACAACGTATATCTGAAGTT 1680
invA TTGCAGCGTTTGTTAAGCGAACGTGTTTCCGTGCGTAATATGAAGTTAATTATGGAAGCG 1140
invA.M90846  TTGCAGCGTTTGTTAAGCGAACGTGTTTCCGTGCGTAATATGAAGTTAATTATGGAAGCG 1740
invA CTCGCATTGTGGGCGCCAAGAGAAARAGATGTCATTAACCTTGTGGAGCATATTCGTGGA 1200
FEEErr et e e e e e e e e e e e e e e e e e e e
invA.M90846  CTCGCATTGTGGGCGCCAAGAGAAAAAGATGTCATTAACCTTGTGGAGCATATTCGTGGA 1800
invA GCAATGGCGCGTTATATTTGTCATAAATTCGCCAATGGCGGCGAATTACGAGCAGTAATG 1260
FEErrrrrrerrrrr e e e e e e e e e e e e e e e e e e e e e
invA.M90846  GCAATGGCGCGTTATATTTGTCATAAATTCGCCAATGGCGGCGAATTACGAGCAGTAATG 1860

invA GTATCTGCTGAAGTTGAGGATGTTATTCGCAAAGGGATCCGTCAGACCTCTGGCAGTACC 1320

FEErrrrrrerrr e e e e et e e e e e e e e e e e e e e e e e
invA.M90846  GTATCTGCTGAAGTTGAGGATGTTATTCGCAAAGGGATCCGTCAGACCTCTGGCAGTACC 1920

invA TTCCTCAGCCTTGACACGGAAGCCTCTGAT 1350

FEEEEEEEET e e e e e
invA.M90846  TTCCTCAGCCTTGACACGGAAGCCTCTGAT 1950

Identities = 1348/1350 (100%), Gaps = 0/1350 (0%; Strand=Plus/Plus
Hinh 3: So sanh trinh tw invA di tao dong véi trinh ty twong dong trong Genebank

Két qua so sanh bang cong cu blast trén NCBI cho thy hai trinh tu trén c6 sy tuong dong
nucleotit la 100%. Nhu vay, voi két qua doc va so sanh trinh tu nucleotit cua doan gen inv4 da
tao dong véi trinh tu twong dong trong Genebank cho thdy chung t6i di tao duoc cic dong vi
khuin mang chinh x4c gen invA.

L. KET LUAN

D3 thiét ké duogc cap moi dic hiéu cho viée nhén gen invA cua Salmonella typhimurium, cap
moi nay cé thé dugce tiép tuc nghién ctru va phat trién cho dinh hudéng ché tao kit chan doan.

D3 tao dugc cac dong vi khudn mang gen invA. Cac dong nay dugc luu gitr dé cung cip
nguyén liéu ADN cho cac nghién ctru tng dung sau nay.
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STUDY ON GENE FOR DIAGNOSIS OF SALMONELLA TYPHIMURIUM

Ha Thi Quyen, Hoa Thi Minh Tu
SUMMARY

Research and detection of genes having function for diagnose pathogenic bacteria are
essential for environmental and safe food surveillance. In this study, we designed specific
primers and constructed a thermal cycle to amplify the specific fragment of the invA gene that
encodes the protein invasion of Salmonella typhimurium, having function for infection to the
host. In addition, the bacterial clones containing inv4 gene has been cloned. The exact
determination of the inv4 gene in this report was confirmed by nucleotide sequencing and
compared to homology sequences in Genbank. The results of this study could be used to
develop a Salmonella Diagnostic Kit using PCR. And the clones containing the inv4 gene
would be stored to provide target genes for continuing studies.
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