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Linh vue ky thuit duge dé cip

Séng ché dé cap dén thé thuc khuan, ché phim dé phong ngira hodc diéu tri bénh
truyén nhi®m, khang sinh, nuéc udng, thirc &n chin nudi, ché phim lam sach thit va ché

pham vé sinh chudng trai chta thé thuc khuin nay.
Tinh trang k¥ thuit ciia siang ché

Salmonella ¢6 ham luong GC trung binh trong bd gen nam trong khoang tir 50%
dén 52%, tuong tu nhu Escherichia coli va Shigella. Chi Salmonella 1 cac vi sinh vat
gdy bénh nhiém tring & vat nudi cling nhur & ngudi. Phan loai theo huyét thanh cho thiy
Salmonella enterica, mot loai cua Salmonella bacterium, c6 nhiéu kiéu huyét thanh bao
gém Salmonella gallinarum, Salmonella pullorum, Salmonella typhimurium, Salmonella
enteritidis, Salmonella typhi, Salmonella choleraesuis, Salmonella derby. Trong sb cac
loai nay, loai choleraesuis va derby la tac nhan gdy bénh trén lon, loai gallinarum va
pullorum 1a tac nhan gay bénh trén ga, loai typhimurium va enteritis 1a tac nhan gay bénh
cho nguoi va dong vat, va loai fyphi 1a tac nhan gy bénh cho nguoi, tit ca loai nay déu
gdy bénh & cac dong vat tuong Ung, gay thiét hai to 16n cho ngudi chin nudi va nguoi

tiéu dung (Zoobises Report; United Kingdom 2003).

Géan day, viéc ap dung hé théng phan tich mbi nguy va diém kiém soét t6i han da
tré thanh yéu ciu bit buoc dbi véi tit ca cic co so giét mb tai Han Qudc ké tir ngay
01/07/2003, do trong qua trinh san xudt san phim chan nudi ¢é nguy co cao dbi vai lay
nhiém Salmonella, mot vi khuin gdy bénh truc tiép cho lon, anh hudng dén chét lugng
thit va dugc tim thdy trong dudng tiéu hoa cua lgn (Jae-gil Yeh. Characterization and

Counterplan of Salmonellosis in Pigs. Monthly Magazine of Pig Husbandry. 2004).

Bénh pho thuong han - bénh truyén nhiém c?ip tinh hodc man tinh & duong ti€u
héa cta lon do nhiém Salmonella, duoc dic trung béi tinh trang viém da day rudt va
nhiém trung huyét, chi yéu xay ra trong thoi gian v6 béo. Dic biét, mot s6 vi khuan
Salmonella ¢6 thé gay ngo doc thuc phém cho ngudi khi str dung thit, do d6 day la bénh

rét nguy hiém ddi vdi sirc khoe cong ddng. Mot loat cac vi khuan Salmonella c6 thé gay
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bénh. Trong s6 d6, Salmonella choleraesuis va Salmonella typhisuis gy bénh dich ta &
lon 14 nguyén nhéan chinh gy nhiém tring huyét cap tinh. Viém rudt cap tinh xay ra trong
thoi gian v6 béo, va kém theo sy thém 4n bét thuong, tidu chay ning, sbt cao, mat sic
song, viém phdi, va cac ddu hiéu than kinh. Trong mét sé trudong hop ning, cac vét dém
c6 thé xuat hiéh trén da lon. Salmonella typhimurium, Salmonella enteritidis, va

Salmonella derby 1a nguyén nhan chinh gay viém rudt man tinh.

Bénh nhiém khuan Salmonella 13 bénh lay qua duong miéng do thirc @n hodc nude
ubng bi nhiém Salmonella, do d6 cac dudng ldy nhidm nay can duoc phong ngira. Thirc
an chan nudi, nguyén li¢u dung cho chdn nuéi hodc nuédc uéng bi 6 nhiém, hoic lon
truong thanh mang tic nhan gdy bénh c6 thé cac ngudn lay nhidm chinh. Trong giai doan
nhidm tring cip tinh, lon thai ra 1én dn 10° Salmonella choleraesuis hoic 107
Salmonella typhimurium/g phan. Tuy nhién, ghi nhan trén thuc nghiém cho thiy nhiéu
truong hop nhidm tring, lon thai ra tir 10° dén 10" Salmonella. Trong thir nghiém tiém
10° Salmonella vao lon, thiy ring lon da tiém khong biéu hién triéu chimg bénh, nhung
cac con lon khac duoc nudi cing chudng lai ¢6 biéu hién céc triéu chimg 1am sang dién
hinh. Két qua nay cho thidy mot luong 1on vi khuan Salmonella da phat trién & lon bi lay
nhiém tu nhién, va gay lay nhiém cho cic con lon khic (Jung-Bok Lee. Control of the
Recent Outbreaks of Porcine Salmonella va Proliferative Enteropathy. Korea Swine

Association. 2009).

Hién nay, cac bénh lay nhiém virut nguy hiém nhu 14 virut gy hoi chtig sinh san
va ho hap & lon va Circovirut & lon (Porcine Circovirus-PCV2) di gy ra thiét hai kinh té
to 16n cho nganh chin nudi lon & Han Quéc, do d6 chuong trinh quan ly bénh tat dugc
tap trung vao cac bénh nay. Do céc bénh nhiém khuén c6 thé gay ra thiét hai to 16n tuong
duong vai thiét hai do cac bénh do virut, nén 1énh cAm sur dung khang sinh trong thtrc dn
chin nu6i da dugc ban hanh va chuong trinh diéu tra tAn xudt xudt hién cua bénh hoic
quan ly bénh cin duge thuc hién trudc hét (Jung-Bok Lee. Control of the Recent
Outbreaks of Porcine Salmonella va Proliferative Enteropathy, Infectious Disease
Laboratory, College of Veterinary Medicine, Konkuk University, Livestock Product
Safety, 2010) (Robert W. Wills, Veterinary Microbiology, 1999). Trong khi do, thé thuc
khuan, ciing dugc goi 1a khuin thé, 12 mot loai virut dic biét chi nhiém vao vi khuén cu

thé va kiém soat sy phat trién ctia vi khuan nay, va chi c6 thé tu ti tao bén trong co thé vi
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khuén chi. Sau khi tim ra thé thuc khudn, viéc st dung ching dé diéu tri cac bénh nhiém
tring d3 duoc dé xudt. Tuy nhién, khi cac khang sinh phé rong duoc str dung phd bién,
thé thuc khuan dugc cho 14 khong can thiét vi ching chi ¢6 phd tac dung hep. Cac khang
sinh hodc chat khang khuén da dugc st dung rong rai dé diéu tri cac bénh nhiém khuén.
Tuy nhién, viéc lam dung va st dung qua nhiéu khang sinh da gdy ra lo ngai vé tinh trang
khang khang sinh va tac hai ton du ctia khang sinh trong thuc phim. Tuy nhién, hién tai
viéc ngimg st dung khang sinh trong thirc dn chin nuéi c6 thé lam ting tAn xudt cac bénh
nhiém khudn bao gdm bénh nhiém khuan Salmonella d3 dugc kiém soat bing khang sinh,
nhu dugc thé hién trong céc dit liu thir nghi€ém hodc tir cac quéc gia khac. Do d6, c6 nhu
cau cip thiét vé viéc thiét 1ap chuong trinh hudng dan chi tiét trong thuc té quan ly cac
bénh truyén nhiém do Salmonella (Jung-Bok Lee. Control of the Recent Outbreaks of
Porcine Salmonella va Proliferative Enteropathy, Infectious Disease Laboratory, College

of Veterinary Medicine, Konkuk University, Livestock Product Safety. 2010).

Céc thé thuc khudn ngay cang thu hut duoc nhiéu sy quan tAm tré lai. Biy thé
thuc khuan dé kiém soét E.coli O157:H7 dugc boc 16 trong Patent M§ sb 6,485,902
(2002) va hai thé thuc khuin dé kiém soat cac vi sinh vat khac nhau duoc boc 10 trong
Patent M¥ s6 6,942,858 (cap cho Nymox, nim 2005). Nhiéu cong ty da va dang tich cuc
phét trién cac ché pham khac nhau chira thé thuc khudn. T4p doan thuc phdm EBI (chau
Au) da nghién phat trién phu gia thuc phim dé ngin ngira ngd doc thuc phdm do Listeria
monocytogenes, tic 1a Listerix-P100, 13 ché phdm chtra thé thuc khuan dau tién duoc
chap thuan bai USFDA. Ché phim chira thé thuc khuin LMP-102 ciing duoc nghién ctru
phat trién lam phu gia thuc phdm khang Listeria monocytogenes, dugc ching nhan dat
tiéu chuidn GRAS (Generally Regarded As Safe). Vao nam 2007, ché phim tiy rira chira
thé thuc khuin do OmniLytics san xudt da dugc nghién ciru phét trién dé ngin nglra lay
nhiém E. coli 0157 & bo trong qué trinh giét md, dugc chip thuan boi Cuc kiém dich va
An toan thuc phfim My¥ (Food Safety and Inspection Service-FSIS). Tai chau Au, thé thuc
khudn Clostridium sporogenes NCIMB 30008 va thé thuc khuan Clostridium
tyrobutiricum NCIMB 30008 d3 duoc ding ky lam chédt bao quan thirc 4n chian nuoéi
khang lai Clostridium vao nam 2003 va 2005. Cac nghién ctru nay cho thdy viéc phat
trién cac thé thuc khuén dé kiém soat vi khudn khang khang sinh va nhiém ban san pham

chin nudi boi cac tic nhan gy bénh dong vat la can thiét.
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Tuy nhién, hdu hét cac nghién ctru vé thé thuc khuan néu trén déu tap trung vao
viéc kiém soat E. coli, Listeria, va Clostridium. Trong khi d6, Salmonella ciing la tac
nhan gy bénh dong vat, va thiét hai do tac nhan giy bénh nay khong hé suy giam. Nhu
néu trén, do Salmonella c6 kha ning khang nhiéu thubc, nén chwong trinh giam sat tinh
khang thudc da dugc thyuc hién trén toan 1anh thd Han Quéc theo Nghi dinh thi hanh luat
vé ngan nglra bénh truyén nhidm (Sic 1énh 16961), Phép lénh thi hanh luat vé phong
chdng bénh truyén nhidm (Séc 1énh 179 ctia Bo Y té va Phuc loi Han Qudc), va T6 chiic
Y té Han Qudc (Séc 1énh 17164). Do d6, nhu ciu vé viéc phat trién thé thuc khuan thé hé

mai dé kiém soat Salmonella 13 can thiét.
Ban chit ki thuit ciia sing ché

Dé khic phuc cac van dé phat sinh khi ding sai hodc lam dung khéng sinh phd
rong, nhu vi khuin khang thudc va ton du khang sinh trong thuc pham, cac tic gia sing
ché da phan lap duoc thé thuc khuén tir ngu(‘A)n tu nhién, trong do thé thuc khuén nay co
hoat tinh diét khuin dic hiéu dbi v6i Salmonella - vi khuan gay ra nhiéu bénh trong chin
nudi. Theo két qua phan tich dic tinh hinh théi, sinh héa va di truyén, cac tac gia sang ché
phat hién thiy ring thé thuc khudn phan I4p dugc c6 hoat tinh diét khuan dic hidu déi voi
Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis
va Salmonella newport, nhung khong anh huong dén cac vi khuan c6 loi, dong thoi c6
tinh khang axit va khang nhiét rat cao. Ngoai ra, cac tac gia sang ché con phat hién thay
rang thé thuc khudn phén 1ap dugc nay c6 thé dugc dua vao ché phim dé phong ngira
hoic diéu tri cac bénh do Salmonella typhimurium, nhu 13 bénh nhiém khuan Salmonella
va ngd doc thuc phdm chita Salmonella & gia stc, va dua vao nhiéu san phdm khac nhau
dé diéu tri va kidm soat hiéu qua su tang sinh ciia Salmonella, bao gdbm nudc udng, thirc

an chan nudi, ché pham vé sinh chudng trai, va ché pham lam sach thit.

Theo khia canh chinh, sang ché @& xuit thé thuc khuin ®CJ11cé hoat tinh diét

khuan dic hiéu doi voi Salmonella choleraesuis.

Theo mot khia canh khéc, sang ché @ xuit ché phém chtra hoat chét 1a thé thuc
khudn ®CJ11, dé phong nglira hoic diéu tri bénh truyén nhiém do Salmonella
choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis hoac

Salmonella newport.
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Theo mdt khia canh khac nita, sang ché dé xuat khang sinh, chira hoat chét 1a thé
thuc khudn ®CJ11.

Theo mdt khia canh khac nita, sang ché d¢ xuat nudc udng hodc thic an chin

nudi, chira hoat chét 1a thé thuc khudn ®CJ11.

Theo mét khia canh khac nira, sang cheé dé xuat ché pham vé sinh chudng trai hodc

ché pham 1am sach thit, chira hoat chit 14 thé thuc khuan ®CJ11.

Ngoai ra, sang ché mé ta phuong phap phong ngira hodc diéu tri cic bénh truyén
nhiém do Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby,
Salmonella infantis hoac Salmonella newport, bang cach st dung thé thuc khuan hozc

ché pham theo sang ché.

Thé thuc khuin theo sang ché ¢6 hoat tinh diét khuén dic hiéu dbi voi Salmonella
choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis hodc
Salmonella Newport, nhung khong anh huong dén cac vi khuan c6 loi, ddng thoi c6 tinh
khang nhiét, khang axit va kha ndng chéng chiu diéu kién kho han rit cao. Do d6, thé
thue khudn theo sang ché c6 thé dugc dung dé phong ngira hodc diéu tri Bénh nhiém
khudn Salmonella hoic ngd doc thuc phém chira Salmonella, 1a bénh truyén nhiém do
Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis
hoic Salmonella newport, va ciing duge dua vao nude ubng chan nuéi, thic an chin nuéi

ché phém vé€ sinh chuéng trai va ché phém lam sach thit.
Mo ta vin tit hinh vé

Fig.1 1a anh chup thé thuc khudn ®CJ11 theo sang ché qua kinh hién vi, thé thuc
khuan nay thudc ho Siphoviridae, co kiéu hinh B1, khac biét & chd thé né c6 vo capsid

ddng déu va phan dudi dai khong thé co rut;

Fig.2 12 anh chup thé hién sy hinh thanh vét tan thé thuc khuan ®CJ11 & dia chita
vi khuén Salmonella, trong do (dia A, B: Salmonella choleraesuis, dia C: Salmonella
gallinarum, dia D: Salmonella typhimurium, dia E: Salmonella infantis, dia F, G:
Salmonella derby, dia H: Salmonella newport), quan sat thiy vét tan hinh thanh & dia
chtra cac chung Salmonella choleraesuis, Salmonella typhimurium, Salmonella infantis,

Salmonella derby va Salmonella newport, nhung khong quan sat dugc ¢ dia chira chung
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Salmonella gallinarum,

Fig.3 14 hinh anh thé hién két qua dién di trén gel SDS-PAGE cua thé thuc khuin
®CJ11 theo sang ché, trong d6 céac protein ciu truc dugc phét hién & 33 kDa, 55 kDa va
69,5 kDa, va protein chuén c6 do chinh xéac cao (BIO-RAD) dugc dung lam gen chi thi;

Fig.4 1a hinh anh thé hién két qua dién di trén gel PFGE cta thé thuc khuan ®CJ11
phan 1ap duoc theo sang ché, trong d6 kich ¢ ADN bd gen ciia thé thuc khuan ®CJ11
xap xi bang 140kbp, va ADN CHEF Size Standard Lambda Ladder (Bio-Rad) duoc dung
lam gen chi thi kich c& ADN;

Fig.5 13 hinh anh thé hién két qua phén tich PCR, dugc thuc hién bang cach sir
dung tung cap moi dic hidu véi ADN b gen cua thé thuc khuan ®CJ11 theo séng ché,
trong d6 bang A: cip mdi ¢o trinh trr twong tmg 14 SEQ ID NO.5 va SEQ ID NO.6, bing
B: cap mdi ¢6 trinh ty twong tng 12 SEQ ID NO.7 va SEQ ID NO.8, bang C: cip mdi c6
trinh ty tuong Gng 1a SEQ ID NO.9 va SEQ ID NO.10, va bang D: cdp mdi ¢6 trinh tu
tuong tmg la SEQ ID NO.11 va SEQ ID NO.12, va toan b cac bang A, B, C va D chtra
san phdm PCR c¢6 kich ¢& ndm trong khoang tir 1kbp dén 2kbp;

Fig.6 1a dd thi thé hién két qua danh gi4 tinh khang axit clia thé thuc khuan ®CJ11
theo sang ché, thé hién sb lugng thé thuc khudn séng sot & diéu kién pH = 2,1, pH = 2,5,
pH = 3,0, pH = 3,5, pH = 4,0, pH = 5,5, pH = 6,4, pH = 6,9, pH = 7.4, pH = 8,0, pH =
9,0, pH = 9,8 va pH= 11,0, trong d6 so v4i ddi chimg, thé thuc khudn ®CJ11 khong bi
mét hoat tinh & pH 1én dén 5,5, nhung né bi giam hoat tinh & pH = 4 va pH = 3.5, va bi
mét hoan toan hoat tinh & pH = 3.0 hodc thép hon;

Fig.7 1a do thi thé hién két qua dénh gia tinh khang nhiét cta thé thyc khuan
®CJ11 theo sang ché, thé hién s6 luong thé thuc khuan séng sét & nhiét do 37°C, 45°C,
53°C, 60°C, va 70°C trong 0 phut, 10 phut, 30 phuat, 60 phut va 120 phut, trong do thé
thuc khuan ®CJ11 van duy tri duge hoat tinh ngay cé khi duoc cho tiép xuc véi nhiét do
60°C trong thoi gian 1én dén 2 gio;

Fig.8 12 db thi thé hién két qua danh gia kha ning chong chiu kho han ctia thé thuc
khuén ®CJ11 duoc lam kho bing thiét bi cd dic SpeedVac, trong d6 khi ham lugng thay
dbi do duoc trong diéu kién kho han so vai trude khi lam kho, thi thé thuc khuén ®CJ11
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van duy tri duoc hoat tinh ngay ca khi dugc cho tiép xuc véi nhiét d6 60°C trong thoi

gian lén dén 1 gio; va

Fig.9 1a dd thi thé hién su thay ddi thé trong do doc tinh sau khi cho chudt
Sprague-Dawley sir dung liéu duy nhit qua duong miéng ctia thé thuc khuan ®CJ11 theo
sang ché, trong d6 khi quan sat su thay do6i thé trong trude va 1 ngay, 3 ngay, 7 ngay, 10
ngay va 14 ngay sau khi sitr dung ®CJ11, thdy ring so v&i nhom dbi chimg, thé trong clia
chudt thir nghiém hau nhu khong thay doi (m: chuot duc ddi ching, o: chudt duc sir dung
thé thuc khudn ®CJ11, e: chudt cai dbi chimg, o: chudt cai st dung thé thuc khuin

DCJI11).
M@ ta chi tiét sing ché

Theo mdt khia canh, sang ché dé xuét thé thuc khudn c6 hoat tinh diét khudn dic
hidu dbdi voi Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby,

Salmonella infantis hodc Salmonella newport.

Céc tac gia sang ché da thu thap mAu phan va nude thai tir chudng lon, va phan lap
duoc thé thuc khudn c6 kha nang phan giai t& bao vat chu Salmonella choleraesuis.
Ngoai ra, cic tac gia sang ché phat hién thay thé thuc khuan phan lap duoc ciing c¢6 kha
niang phan gidi Salmonella typhimurium, Salmonella derby, Salmonella infantis va
Salmonella newport (Fig.2 va Bang 1). K&t qua phan tich hinh thai bing kinh hién vi dién
tr truyén qua di ching to duogc réng thé thuc khuin ®CJ11 theo sang ché thudc ho
Siphoviridae c6 kiéu hinh B1 (Fig.1). Ngoai ra, cac tac gia sang ché ciing phat hién thay
cac protein cAu truc cta thé thuc khudn ®CJ11 c6 trong lugng phan tir xAp xi tuong ting
béng 69,5kDa, 55kDa va 33kDa, khi thuc hién phéan tich dang protein cua no (Fig.3), va
phan tich bo gen cho thdy kich ¢c& ADN b6 gen cuia thé thuc khuan ®CJ11 theo sang ché
nam trong khoang tir 97kbp dén 145,5kbp (Fig.4). Hon nita, két qua phan tich dic tinh di
truyén cho thdy bo gen cua thé thuc khudn ®CJ11 theo sang ché chira cic phan tir axit
nucleic ¢6 trinh tu nhu duoce thé hién trong SEQ ID NO.1 dén SEQ ID NO.4 (Vi du 6).
Dua trén céc trinh tu tit SEQ ID NO.1 dén SEQ ID NO.4, d6 twong ddng vé mit di truyén
ctia thé thuc khudn ®CJ11 theo sang ché voi cac loai khac duoc so sanh. D4 phat hién
thdy thé thuc khudn ®CJ11 theo sang ché c6 do tuong dong vé mat di truyén rét thap so

véi cac thé thuc khudn da biét, diéu nay chimg to ring thé thuc khuén theo sang ché 1a
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loai moi (Bang 2). Pé thuc hién céac phan tich di truyén chuyén sau, cac cap mdi dic hiéu
véi thé thue khuan ®CJ11, tic 1a SEQ ID NO.5 va SEQ ID NO.6, SEQ ID NO.7 va SEQ
ID NO.8, SEQ ID NO.9 va SEQ ID NO.10, va SEQ ID NO.11 va SEQ ID NO.12 duogc
sir dung dé thuc hién phan tich PCR. Mdi san pham PCR duogc phét hién co kich c&
tuong tmg bang 1,4 kbp, 1,2 kbp, 1,25 kbp va 1,5 kbp (Fig.5).

Trong khi do, khi Salmonella choleraesuis, Salmonella typhimurium, Salmonella
derby, Salmonella infantis va Salmonella newport duogc 1ay nhiém bang thé thyuc khuan
®CJ11 theo sang ché, di quan sat thiy dugc cac vét tan do thé thuc khuin (ving trong
subt trén moi truong thach mém duge tao ra bai qua trinh phan giai té bao vat cha boi
moét thé thue khuan) (Fig.2). PO 6n dinh cta thé thuc khudn ®CJ11 duge danh gia & cac
diéu kién nhiét d6 va d6 pH khac nhau, két qua danh gia cho thay thé thuc khuan ®CJ11
van duy tri d6 6n dinh trong khoang pH rong tir pH = 3,5 dén pH 11,0 (Fig.6) va trong
khoang nhiét do cao tir 37°C dén 70°C (Fig.7), va thdm chi & diéu kién kho han (Fig.8).
Ngoai ra, phat hién thdy thé thuc khudn ®CJ11 theo sang ché ciing c6 kha ning phan giai
cac chung Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby,

Salmonella infantis va Salmonella newport thé tu nhién (Bang 3).

Cubi cung, két qua thir nghiém kich tng mét va da ctia thé thuc khudn ®CJ11 theo
sang ché trén tho tring New Zealand 4m tinh voi céc tac nhan gy bénh cho thiy chi sé
kich thich nguyén phat (PII) bing 0,33, chimg t6 thé thuc khuin ®CJ11 theo sang ché
khong gy kich tmg da, va chi sb kich timg mét cap tinh (IAOI) bing 0 & cac nhom tho
dugc nho va khong dugc nho thé thuc khuan theo sang ché, chimg to thé thuc khuan
®CJ11 theo sang ché khong gay kich tmg mit. Két qua thir nghiém khi st dung qua
dudng miéng thé thuc khudn ®CJ11 cho thiy thé trong cta chudt thir nghiém thay dbdi
khong dang ké (Fig.9) ciling nhu khong quan sat thiy sé lugng chudt chét, céc triéu chimg
toan than (Bang 4) va du hiéu bét thudng & co quan ndi tang (Bang 5), diéu nay chiing

t6 thé thuc khudn ®CJ11 theo sang ché khong c6 doc tinh.

Theo d6, cac tic gia sang ché da phan 1ap dugc thé thuc khuin ®CJ11 thé hé moi
tr cAc mau phéan va nudc thai & chudng lon, ¢6 hoat tinh diét khuan dic hiéu ddi véi
Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis
va Salmonella newport va cac dac tinh néu trén, dugc luu trit tai Ngan hang gidng vi sinh

vat Han Qudc (361-221, Honje 1, Seodaemun, Seoul) vao ngay 09/09/20111 véi s6 ding
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ky 1a KCCM11208P.

Theo mét khia canh khéc, sang ché dé xuit ché phim dé phong nglra hodc diéu tri
bénh truyén nhiém do mot hodc nhiéu vi khuin Salmonella duoc chon tir nhom bao gc‘A)m
Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis

va Salmonella newport, chita hoat chit 14 thé thuc khun ®CJ11.

Do ¢6 hoat tinh diét khuan dic hiéu dbi v6i Salmonella choleraesuis, Salmonella
typhimurium, Salmonella derby, Salmonella infantis va Salmonella newport, nén thé thuc
khuén ®CJ11 theo sang ché c6 thé dugc dung dé phong ngira hodc didu tri bénh truyén
nhiém do cac vi khudn nay. Vi du vé& c4c bénh truyén nhidm c6 thé phong ngira hodc diéu
tri duogc béng thé thuc khuan ®CJ11 theo sang ché bao gém bénh nhiém khuén
Salmonella va ngd doc thuc phém chtra Salmonella & lon do Salmonella choleraesuis
hoac Salmonella typhimurium, bénh viém rudt cép tinh hodc man tinh & lon do
Salmonella derby, Salmonella infantis, Salmonella newport, nhung khong chi gioi han &

cac bénh nay.

Thuat ngit “bénh nhidm khudn Salmonella” duge st dung trong ban mé ta dé chi
bénh co céc triéu ching sau khi nhiém Salmonella, nhu 14 s6t, dau dau, tiéu chay, va non.
Bénh nhiém khudn Salmonella 1a bénh truyén nhiém do vi khun thudc chi Salmonella,
duoc biéu hién bing hai triéu chimg 1am sang: nhiém tring huyét cép tinh tuong tu nhu
bénh thuong han, va viém da day rudt cép tinh, bao gém ca viém rudt, ngd doc thuc

pham, nhiém trung huyét cp tinh.

Thudt ngir “phong ngira” duge sir dung trong ban md ta dé chi toan bd cac bién
phap dé han ché hodc 1am chim qué trinh tién trién ctia bénh bang cach sir dung ché

pham theo sang ché.

Thuét ngit “didu tri” duoc st dung trong ban mé ta dé chi toan bg céc bién phép dé

cai thién hodc han ché tinh trang bénh bing cach str dung ché phdm theo sang ché.

Ché phim theo sang ché chira thé thuc khuin ®CJ11 véi ham lugng nim trong
khoang tir 1x10° dén 1x10"? PFU/mL, va t6t hon néu ché phim theo séang ché chita thé
thuc khuin ®CJ11 véi ham luong ndm trong khoang tir 1x10° dén 1x10'° PFU/mL.

Ngoai ra, ché phdm theo sang ché ¢6 thé con chira chit mang duoc dung.
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Thuat ngit “chit mang dugc dung” duoc sir dung trong ban md ta dé chi chit dan
thudc hodc ta duge hiu nhu khong gay kich tng véi sinh vat va khéng anh huong dén
hoat tinh sinh hoc va cac dic tinh cua hoat chat duoc st dung. Pé bao ché cac ché phém
dang long theo sang ché, chit mang duoc dung vo tring va c6 do tuong tich sinh hoc ¢6
thé dugc str dung nhu 14 nuée mudi, nude cit vo trung, dung dich Ringer, nwéc mudi sinh
ly, dung dich tiém truyén albumin, dung dich dextroza, dung dich maltodextrin, glyxerol,
etanol, va hdn hop ctia mot hodc nhiéu chit mang nay. Néu can, cac chit mang thong
thuong khac nhu 1a chét chéng oxy hoa, chit dém, va chit diét khudn c6 thé dugc sir
dung. Ngoai ra, ta dugc pha lodng, ta dugc phan tan, chat hoat dong bé mit, ta duge dinh
va ta dugc tron ¢6 thé duoc bd sung vao ché pham theo sang ché dé bao ché ché pham
thudc tiém nhu 1a thude tiém dung dich, thudc tiém hdn dich, va thudc tiém nhil tuong,
hoic ché phim dung qua dudng miéng nhu 14 vién tron, vién nang, thudc cém, hoic vién

nén.

Ché phém phong ngira hodc diéu tri theo sang ché c6 thé dugc boi hodc xit 1én
vung bi nhiém khuan, hodc sir dung qua dudong miéng hodc dudong ngoai tiéu hoa. Sir
dung qua dudng ngoai tidu hoa c6 thé bao gdm sir dung qua dudng tiém tinh mach, tiém

mang bung, tiém bép, tiém dudi da hodc st dung khu tru.

Liéu lugng thich hop dé boi, xit hodc st dung ché phém theo sang ché s& phu
thudc vao nhiéu yéu t6 bao gdbm phuong phép bao ché, cach dung, do tudi, cAn ning, gidi
tinh, tinh trang bénh ly, va ché d6 dinh dudng cta dbdi twong bi bénh hodc dong vat can
diéu tri, thoi gian st dung, duong dung, tdc do thai trlr, va phan tmg man cam. Cac nhin
vién thu y hodc bac si thu y trong linh vuc nay c6 thé dé dang xac dinh dugc va ké don

lugng hitu hiéu cua ché pham theo yéu cau.

Vi du vé dang bao ché ding qua dudng miéng, chtra ché phim theo sang ché lam
hoat chit bao gdm vién nén, vién ngim, vién thudc hinh thoi, hdn dich nuéc hodc hdn
dich dau, thudc bot hodc thube cdm, nhil twong thudc, vién nang ctimg hodc vién nang
mém, xird, hoic cbn thudc ngot. Déi véi cac dang bao ché vién nén va vién nang, céc ta
duogc hitu ich bao gém: ta duoc dinh nhu 1a lactoza, sacaroza, sorbitol, manitol, tinh bot,
amylopectin, xenluloza hodc gelatin; t4 dugc don nhu 14 dicanxi phosphat; ta dugc rd nhu
la tinh bdt ngd hodc tinh bot khoai lang; va ta duge tron nhu la magie stearat, canxi

stearat, natri stearylfumarat, hodc sap polyetylen glycol. D4i v6i dang bao ché vién nang,
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chat mang dang 16ng nhu 13 lipit c6 thé con duoc sir dung véi cac ta duge néu trén.

Céc dang bao ché dung qua duong ngoai tiéu hoa chira ché pham theo séng ché
lam hoat chét bao gém thudc tiém dudi da, thude tiém tinh mach, hodc thude tiém be‘ip,
thudc dat, hodc thube xong hit qua dudng ho hép, nhu 1a thude khi dung. Dang bio ché
thudc tiém co thé duoc bao ché bang cach hoa tan hodc phan tan ché phdm theo sang ché
cung véi chit bao quan hodc chit dém vao nudc va nap dung dich hozc hdn dich thu
duoc vao 6ng tiém hodc lo tiém. Dbi v6i dang bao ché thude xit, nhu 14 thube khi dung,
chét day dé phun ché phém dam dac dugc phan tan trong nude hodc bot 4m, c6 thé duogc

st dung két hop véi ta dugc.

Theo mot khia canh khac nita, sang ché dé xuét khang sinh, chtra hoat chat 1a thé
thuc khuan ®CJ11.

Thuat ngit “khéng sinh” duoc str dung trong ban mo ta dé chi thude bt ky dugc sir
dung dé tiéu diét cac tc nhan gy bénh trén dong vat, va theo sang ché thuat ngit nay
dugc dung dé chi chit khir trung, chit diét khudn va chét khang khuén. Khong giéng nhu
cac khang sinh thong thuong, thé thuc khuan theo sing ché c6 do dic hiéu cao véi
Salmonella @ tiéu diét cc tac nhan gay bénh nay va khong anh hudng dén cac vi khuin
¢6 lgi, khong gay khang thude, do do tao ra khang sinh thé hé méi c6 vong doi tuong ddi
dai.

Theo mét khia canh khéc nita, sing ché dé xuat nudc uong hodc thirc an chan nuoi

chira hoat chét 13 thé thuc khudn ®CJ11.

Khang sinh dugc st dung trong cac nganh cong nghiép chin nudi va thuy san dé
phong ngira cac bénh truyén nhiém. Tuy nhién, hiu hét cac khang sinh dung trong thic
an chin nuéi hién nay c6 xu huéng bi khang thudc va co thé tham nhap vao co thé nguoi,
do chung tdn du trong cac san phim chin nudi. Sy hap thu khang sinh ton du c6 thé lam
cho cac tac nhan gay bénh trén nguoi khéng lai cac khang sinh, dan dén lay lan nhiéu
bénh truyén nhiém. Ngoai ra, do viéc lam dung khang sinh trong thitc &n chin nudi, da
lam xuit hién ngay nhiéu cac ching da khang thudc va dang la van dé rit nghiém trong
trén toan thé giéi. Do d6, thé thuc khuin ®CJ11theo séng ché c6 thé duoc sir dung lam
khang sinh trong thic dn chin nudi do né than thién hon véi moi trudng va giai quyét

duoc cac van dé néu trén.
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Thirc in chan nudi theo sang ché c6 thé dugc bao ché bang cach bd sung gidn tiép
hoac truc tiép thé terc khudn ®CJ11 vao chat phu gia dé bao ché thanh thac an chan
nudi. Thie dn chin nudi ¢ thé chira thé thuc khuadn ®CJ11 theo sang ché & dang long
hodc dang rn, t6t hon néu thire #n chin nudi chira thé thue khuin ®CJ11 theo sang ché &
dang bot khan. Quy trinh lam kho co thé duoc thuc hién theo cac phuong phap hong kho,
phoi khé tu nhién, sdy phun va déng kho, nhung khong chi gi6i han & cac phuong phéap
nay. Thé thuc khudn ®CJ11 theo sang ché co thé dugce st dung dudi dang bot voi ham
luong ndm trong khoang tir 0,05 dén 10% khdi Iugng, t6t hon néu nam trong khoang tir
0,1 dén 2% khéi lugng, tinh theo khdi luong ciia thirc an chin nudi. Ngoai thé thuc khuin
®CJ11, thuc an chin nudi theo sang ché ciing ¢6 thé con chita cac chéat phu gia thong

thuong khac dé bao quan lau dai.

Thirc an chin nudi theo sang ché c6 thé con chira cac vi sinh vat khong gy bénh
khac. Cac vi sinh vat ndy c6 thé duoc chon tir nhém bao gdm Bacillus subtilis, c6 thé san
sinh proteaza, lipaza va invertaza, chung Lactobacillus sp. c6 thé tao ra hoat tinh sinh 1y
va chtic nang phan huy trong diéu kién ky khi, nhur 13 trong da day cta gia stc, ndm soi
bao gébm Aspergillus oryzae (J Animal Sci 43:910-926, 1976) lam ting trong lugng cua
vat nudi, ting cudng san sinh sita va gitp tiéu héa va hap thu tot thirc an, va ndm men

bao gdbm Saccharomyce scerevisiae (J Anim Sci56:735-739, 1983).

Thitc 4n chin nudi chira thé thuc khuin ®CJ11 theo sang ché ¢6 thé bao gdm thirc
an co ngu6n gbc thuc vat, nhu 1a ngii cde, cac loai hat, san phém phu trong ché bién thuc
phém, rong bién, chat xo, san phém phu trong ché bién dugc phém, du, tinh bot, bot
thirc an chan nudi, va san phdm phu trong ché bién bot hat, va thic an c6 ngudn gbc dong
vat nhu 1a protein, chit vo co, chit béo, chat khoang, chét dau, protein don bao, dong vat

ndi, va chat thai thuc phim, nhung khong chi gidi han & cac chat nay.

Thitc #n chin nudi chira thé thuc khuin ®CJ11 theo sang ché ¢6 thé chuia ta dugc
dinh, chit nhii héa, va chit bao quan dé phong ngira sy suy gidm chét lugng, axit amin,
vitamin, enzym, probiotic, chét thom, nito phi protein, silicat, chat dém, chit mau, chiét
Xut, va oligosacarit dé cai thién hiéu luc, va hodc cac hdn hop thirc dn chin nudi so bd

khac, nhung khéng chi gioi han & cac chét nay.

Ngoai ra, viéc cung cip nudc uong chira thé thyc khuan theo sang che€ co thé lam
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giam dugc sb luong vi khuin Salmonella trong dudng rudt cua vat nudi, nhd d6 thu duge

vat nuoi khong chira Salmonella.

Theo mot khia canh khac nira, sang ché dé xuét ché phém lam sach thit hoac ché

phém vé sinh chuéng trai, chira hoat chét 1a thé thuc khuin ®CJ11.

Ngoai ra, sang ché md ta phuong phap diéu tri bénh truyén nhiém do Salmonella
choleraesuis, Salmonella typhimurium, Salmonella derby, Salmonella infantis hoic

Salmonella newport, bing cach str dung thé thuc khuén hozc ché phim néu trén.

Cu thé, phuong phép diéu tri theo sang ché bao gdm budc cho ddi tuong mic bénh
truyén nhiém do Salmonella choleraesuis, Salmonella typhimurium, Salmonella derby,
Salmonella infantis hodac Salmonella newport, st dung lugng hitu hi€u cua thé thuc

khuan hodc ché phim theo sang ché.

Thé thuc khudn hodc ché phém theo sang ché c6 thé dugc str dung dudi dang duoc
pham cho dong vat hoic co thé dugc su dung dudi dang hdn hop véi nude ubng hoic

thirc an chin nudi cho dong vat va tot hon néu dudi dang hdn hop véi thite dn chin nudi.

Puong dung bt ky, k& ca dudong miéng hodc dudng ngoai tiéu hoa, déu co thé
duoc st dung d6i v6i thé thuc khuin hodc ché phim theo sang ché, mién 1a chung dugc
phan b dén mé dich. Cu thé, ché pham theo sang ché c6 thé dugc sir dung qua duong
miéng, duong truc trang, khu tra, tiém tinh mach, tiém mang bung, tiém bép, tiém dong

mach, qua da, qua duong miii, va xong hit.

Chuyén gia trung binh trong linh vic nay sé hiéu rang tong liéu hang ngay ctia thé
thue khudn hodc ché phim theo sang ché dé sir dung theo phuong phép didu tri cia sing
ché can duoc x4c dinh thong qua ché do liu thich hop boi nhan vién tha y. Tét hon néu,
lugng hiru hiéu ding cho dbi tuong bi bénh c6 thé thay dbi phu thude vao nhiéu yéu t6 da
biét, bao g@)m loai va mtrc d§ dap ung can dat duoc, tinh trang cua déi tuong bi bénh nhu
1a d6 tudi, can ning, tinh trang bénh ly, gi6i tinh, va ché d6 dinh dudng, thoi gian va
duong dung, toe do thai trir cia ché pham, thoi gian diéu tri, ché phdm cu thé chira hoic

khong chira cac tdc nhan khac dugc st dung.

Vi du thwe hién sang ché
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Sang ché s& dugc mo ta chi ti€t hon thong qua céc vi du sau. Tuy nhién, cac vi du
nay chi nham muc dich minh hoa, va pham vi cta sang ché khong chi dugc gisi han boi

cac vi du nay.
Vidul
Quy trinh phan 1ap thé thuc khudn c6 kha niang phan giai Salmonella theo sang ché
Vidu 1-1
Quy trinh phén I4p va sang loc thé thuc khuin theo sang ché

50mL mau phan va nudc thai tir chudng lon duge chuyén vao éng ly tim, va ly
tam & tbe d6 4000 vong/phut trong 10 phit. Sau d6, phan dich ndi duoc loc bang cach sir
dung mang loc ¢6 kich ¢& 0,45um. 18mL mau dich loc duoc tron v6i 150ul méi trudng
nudi cay dugc lic chita Salmonella choleraesuis (ODgy=2) va 2mL méi trudng Luria-
Bertani 10 x (trypton 10g/L, chiét xuit nim men 5g/L va NaCl 10g/L: méi truong LB).
Hon hop nay duoc nudi cdy & nhiét do 37°C trong 18 gid, va méi trudng nudi cly thu
duoc duogc ly tim & tdc d6 4000 vong/phut trong 10 phut. Phan dich ndi duge loc bang
cach str dung mang loc ¢6 kich ¢& 0,2um. 3mL dung dich aga 0,7% (kl/tt) va 150pL moi
trudng nudi céy duoc lic chua Salmonella choleraesuis (ODgyy=2) duoc tron v4i nhau,
va cdy chuyén 1én dia LB chtra méi truong thach, va dé héa ran. 10pL dich loc nudi ciy
néu trén dugc cdy trai 1én dia LB nay, va nudi ciy trong 18 gio & nhiét d6 37°C, va qua
trinh dinh luong chit phan giai thé thuc khuan duge thuc hién trén trén moi truong thach,

con duoc goi 1a phuong phap phu thach aga mém.

Mau méi trudong nudi cdy chita chit phan giai thé thuc khuan duogc pha lodng
chinh xdc. va trén v6i 150pL méi trudng nudi ciy dugce lic chita Salmonella choleraesuis
(ODggo=2), sau d6 dinh lwong bang phuong phap phi thach agar mém, sao cho thu dugc
cac vét tan don 1é. V&t tan don 1é chinh 12 mot thé thyc khudn va do d6, dé phéan lap duge
cac thé thuc khuin don 1é, mot vét tan chira thé thuc khuidn dugc bd sung vao 400pL
dung dich SM (NaCl, 5,8g/L, MgS04.7H,0, 2g/L, Tris-Cl 1M (pH = 7,5) 50mL/L), va dé
trong 4 gidr & nhiét do phong dé phan 14p duge cac thé thuc khuin don 1é. Pé tinh ché thé
thuc khudn vé6i s§ luong 16n, 100uL phan dich ndi duoc l4y ra tir dung dich thé thuc

khuan don 1¢, va tron véi 12mL dung dich aga 0,7% va 500puL méi trudng nudi ciy duoc
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lac chita Salmonella choleraesuis, sau d6 dinh luong bang phuong phéap pht thach agar
mém trén dia LB c6 dudng kinh bing 150mm. Khi qua trinh phan giai két thic, 15mL
dung dich SM duoc bd sung vao dia. Pia nay dugc lic nhe trong 4 gid & nhiét d6 phong
dé rira giai thé thuc khuén ra khoi méi truong thach. Dung dich SM chira thé thuc khuan
da duoc rira giai duge thu hdi, clorofom duge bd sung vao dén ndng do cudi cing bang
1%, va trén k¥ trong 10 phut. Dung dich nay dugc ly tdm ¢ nhiét d6 4000 vong/phut
trong 10 phut. Phan dich ndi thu dugc duge loc béng cach st dung mang loc cé kich c&

0,45pum, va bdo quan trong t lanh.
Viduy 1-2
Quy trinh nudi cdy thé thuc khuan theo sang ché trén quy md 16n

Thé thuc khuén thu dugce néu trén duoc nudi cdy trén quy md 16n bang cach st
dung Salmonella choleraesuis 13m co chat. Salmonella choleraesuis dugc nudi cdy co lic
dén mat d6 bing 1,5x10" cfu (don vi hinh thanh khuan lac) dugce ly tim & toc do 4000
vong/phut trong 10 phut, va céc hat thé thuc khudn thu duge duoc hdn dich hoéa lai trong
4mL dung dich SM. Thé thuc khuén c6 mat do bing 9,0x10° Pon vi hinh thanh vét tan
(PFU-plaque forming unit) dugc cdy bd sung vao véi ty 1¢ lay nhiém bang 0,001 (MOI:
multiplicity of infection = 0,001), va dé & nhiét d6 37°C trong 20 phut. Dung dich nay
duge cdy chuyén vao 150mL dung dich LB, va nudi cdy & nhiét do 37°C trong 5 gio.
Clorofom dugc bd sung vao dén néng d6 cudi cung bang 1%, va dung dich nuéi céy duoc
lic trong 20 phit. ADNza I va RNaza A dugc b sung vao dén ndng do6 cubi cing tuong
tmg bing lpg/ml. Dung dich ndy dwoc d& & nhiét do 37°C trong 30 phat. NaCl va
polyetylen glycol duoc bd sung vao dén ndng do cudi ciing tuong ting bang 1M va 10%
(kl/tt) va dé & nhiét do 4°C trong 3 gid nita. Dung dich nay duoc ly tAm & nhiét do 4°C va
téc do 12.000 vong/phit trong 20 phut dé loai phan dich ndi. Cac hat thé thuc khuan thu
duoc duogc hdn dich héa lai trong SmL dung dich SM, va dé & nhiét do phong trong 20
phut. 4mL cloroform dugc bd sung vao va tron k¥, sau d6 ly tAm & nhiét do 4°C va tdc do
4000 vong/phut trong 20 phut. Phan dich ndi dugce loc bang cach str dung mang loc ¢6
kich ¢& 0.2um, va thé thuc khudn dugc tinh ché bing phuong phap siéu ly tm theo
gradient ty trong glyxerol (ty trong: 40%, glyxerol 5% ¢ tbc d6 35000 vong/phut va nhiét
d6 4°C trong 1 giv). Thé thuc khudn tinh ché dwogc dugc dit tén 1a “Thé thuc khuan
®CJ117”, va hon dich héa lai trong 300uL dung dich SM, sau d6 dinh luong. Thé thuc
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khudn ®CJ11 duge luu trir tai Ngan hang gidng vi sinh vat Han Quéc (361-221, Honje 1,
Seodaemun, Seoul) vao ngay 09/09/20111 véi sé dang ky 14 KCCM11208P.

Vidu2
Panh gi4 kha ning 1ay nhiém Salmonella cta thé thuc khuan ®CJ11 theo sang ché

Dé danh gia hoat tinh phan giai cic loai Salmonella khic voi loai Salmonella
choleraesuis cua thé thyc khudn @CJ11 theo sang ché, thir nghiém dé lay nhidm chéo véi
cac loai Salmonella khac duge thuc hién. Theo két qua danh gia, thé thuc khuin ®CJ11
cO hoat tinh phan gidi Salmonella choleraesuis, Salmonella typhimurium, Salmonella
derby, Salmonella newport, Salmonella infantis, Salmonella arizonae va Salmonella
bongori, nhung khong cé hoat tinh phan gidi Salmonella enteritidis, Salmonella

gallinarum, va Salmonella pullorum (Bang 1 va Fig.2).
Bang 1

Hoat tinh phén giai Salmonella ctia thé thuc khudn ®CJ11 theo sang ché

Kiéu A Sy hinh
huyét Tén chiing Sw h',? h thanh | Kiéu huyét Tén chiing thanh vét
vét tan thanh
thanh tan
SC ATCC 10708 0] SA ATCC 12398 (0]
SN SL 317 O SB ATCC 12397 (0)
SD ATCC 2468 O ST 13 O
SE SGSC 2282 X SI SARB 26 O
- SG SGSC2293 X SP | SGSC 2295 X

* ATCC: American Type Culture Collection
* SGSC: Salmonella Genetic Stock Center

Fig.2 1a anh chup thé hién sy hinh thanh vét tan thé thuc khuin ®CJ11 & dia chira
vi khudn Salmonella. Nhu duoc thé hién trén Fig.2 (dia A, B: Salmonella choleraesuis,
dia C: Salmonella gallinarum, dia D: Salmonella typhimurium, dia E: Salmonella infantis,
dia F, G: Salmonella derby, dia H: Salmonella newport), quan sat thiy vét tan hinh thanh
& dia chira cac ching Salmonella choleraesuis, Salmonella typhimurium, Salmonella
infantis, Salmonella derby va Salmonella newport, nhung khong quan st dugc ¢ dia

chtra chung Salmonella gallinarum.

Vidu3
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Phan tich hinh thai cta thé thuc khudn @CJ11 theo sang ché

Thé thuc khuAn ®CJ11 tinh khiét dugc pha lodng trong dung dich dém SM, sau do
cay trai 1én lugi dong, dwoc nhudém bing uranyl axetat 2% trong 3 dén 5 gidy, va lam
kho. Hinh thai cta thé thuc khuén ®CJ11 duoc quan sat bing kinh hién vi dién tir truyén
qua Carl Zeiss (LIBRA 120, 80 kV, do phong dai bang 120.000 lan ~ 200.000 lan). Fig.1
1a anh chup thé thuc khuan ®CJ11 qua kinh hién vi. Nhu dugc thé hién trén Fig.1, cho
théy thé thuc khuin ®CJ11 theo sang ché thudc ho Siphoviridae c6 kiéu hinh B1, khac

biét & chd thé no c6 vo capsid ddng déu va phan dudi dai khong thé co rut.
Vidu4
Phén tich dang protein ctia thé thuc khuan ®CJ11 theo sang ché

15uL dung dich chtra thé thuc khudn ®CJ11 tinh khiét & ndng do bang 10"
PFU/mL duoc tron voi 3uL dung dich mAu SDS 5 x, va gia nhiét trong 5 phut. Gel SDS-
PAGE 12% dugc diéu ché, sau d6 nhuém bing xanh Coomassie trong 1 gio ¢ nhiét do
phong. Fig.3 1a hinh anh thé hién két qua dién di trén gel SDS-PAGE ctia thé thyc khuan
®CJ11 theo sang ché, trong do6 protein chudn c6 d6 chinh xé4c cao (BIO-RAD) duoc dung
lam gen chi thi. Nhu dugc thé hién trén Fig.3, cho théy thé thuc khudn ®CJ11 theo sang
ché c6 cac protein cdu tric, c¢6 trong lugng phéan ti twong tng bang 33kDa, 55kDa va
69,5kDa.

Vidus
Phén tich kich ¢ ADN b6 gen cua thé thuc khuin ®CJ11 theo sang ché

ADN bd gen cua thé thuc khudn ®CJ11 dugc phan lap béng cach st dung hé
théng siéu ly tam. Cu thé, axit etylendiamintetraaxetic (pH = 8,0), proteiNaza K, va natri
dodexyl sulfat dugc bd sung vao mdi trudong nudi cdy chura thé thuc khuan ®CJ11 tinh
khiét & ndng d6 cudi cing tuong tmg bang 20mM, 50ug/mL, va 0,5% (kl/tt), sau d6 G &
nhiét d6 50°C trong 1 gio. Phenol co thé tich tuong duong (pH = 8,0) duoc bd sung vao
va tron k9. Sau do ly tdm & nhiét do phong va tbc do 12,000 vong/phut trong 10 phit,
phan dich ndi duoc tron k¥ voi thé tich twong dwong hdn hop chaa phenol va cloroform
theo ty 16 1:1. Qua trinh ly tAm duoc thyc hién thém mét lan nita & nhiét do phong va toc

do 12,000 vong/phut trong 10 phut. Sau do, phan dich ndi thu duge dugc tron v6i thé tich
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tuong duong cloroform, tiép theo ly tim & nhiét d6 phong va tbc do 12,000 vong/phit
trong 10 phut. Phan dich ndi thu dugc duge tron voi 1/10 thé tich natri axetat 3M va hai
thé tich etanol lanh 95%, va dé & nhiét d6 -20°C trong 1 gid. Sau d6 ly tim & nhiét do
0°C va tde do 12,000 vong/phit trong 10 phit, phan dich ndi duge loai bd hoan toan, va
hat ADN thu dugc dugc hoa tan vao 50uL Tris-EDTA (pH = 8,0). ADN chiét duoc duoc
pha loang 10 lan, va do hép thu dugc do & bude song 260nm dé xac dinh néng do ADN.
1ug ADN bo gen duoc chuyén 1én gel agaroza PFGE 1% (phuong phép dién di xung dién
truong), va dién di & nhiét do 14°C trong 22 gio trén hé thong BIORAD CHEF DR II
PFGE & khoang thoi gian ngit ndm trong khoang tir 50 dén 90 gidy, hidu dién thé 6
V/em(200V). ADN CHEF Size Standard Lambda Ladder (Bio-Rad) dugc dung lam gen
chi thi kich ¢& and. Fig.4 13 hinh anh thé hién két qua dién di trén gel PFGE ctia thé thuc
khudn ®CJ11 theo sang ché. Nhu duoc thé hién trén Fig.4, kich ¢ ADN bg gen clia thé
thuc khuan ®CJ11 xap xi bang 140 kbp..

Vidu6
Phén tich dic tinh di truyén ciia thé thuc khudn ®CJ11 theo sang ché

Dé phan tich dic tinh di truyén cia thé thuc khudn ®CJ11 theo sing ché, Sug
ADN b gen cua thé thuc khuan ®CJ11 duge phan cit bing cac cip enzym gii han Pstl,
Xbal va BamHI, EcoRI va Sall. Vecto pCL1920 (Promega) dugc phan cit bang cac
enzym gioi han Pstl, Xbal va BamHI, EcoRI va Sall, sau d6 xur ly bang phosphataza kiém
duong rudt cua bé. ADN bd gen da phéan cat cua thé thuc khudn ®CJ11 dugc tron voi
vecto nay & ty 1€ 3:1, va ndi & nhiét d6 16°C trong 2 gid. Vecto tai td hop thu dugc dugce
bién nap vao E. coli DH5a, sau d6 cdy chuyén 1én dia LB chita specinomycin va X-gal
(5-brom-4-clo-3-indolyl-beta-D-galactopyranosid) d& chon loc cac khuan lac mau
xanh/tring. Cac khudn lac duoc chon dugc nudi cdy trong 16 gior trén mdi trudng chira
khang sinh két hop lic. Sau do, cic plasmit dugc chiét xuat bang cach st dung kit tinh

ché Plasmit (Promega).

Qua trinh tach dong cua cac plasmit nay dugc kiém ching bing phuong phap PCR
bang cach st dung cip mbi FTR135 va FTR136 (SEQ ID NO.13 va SEQ ID NO.14) va
qua trinh chon loc chi dugc thuc hién trén cac doan chén c6 kich c& bang 1kb hoidc dai

hon. Trinh tu nucleotit ctia céc doan chén nay duoc phén tich bing cach sir dung cip moi
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néu trén. Theo do, cac trinh ty nucleotit thu dugc 1a twong img nhu trong SEQ ID NO.1
dén SEQ ID NO.4, ¢6 kich ¢& nam trong khoang tir 1kbp dén 2kbp hodc nho hon, va do
tuong dong trinh tw dugc phén tich bang cach sir dung chuong trinh NCBI blastx va
blastn, va két qua phén tich duoc thé hién trong Bang 2.

Bang 2

So sanh d6 twong ddng trinh ty gita thé thuc khuan ®CJ11 theo séang ché va céac
thé thuc khuan khac

* Chuong trinh Blastx
Vi sinh vt Protein Tl;uy Pbi Po t;uong Trish -¢
van tugng dong ’
: Thé thu;:ulé?l%n duong protein gia dinh_ 436-627 | 1-64 (6934% Te-32
s | poengaan | o | e | (G | aeat
| The ﬂ:;‘g tk;‘g‘é‘; g‘mg protein gia dinh 3-863 | 30-315 2(6941/ 02/09)1 2e-116
The th”fu}é?fsn WM proteingiadinh | 3863 | 30315 | 20 1el
e ﬂ‘;-‘l'l%fféfsnf‘*’e’“g proeingia dinh | 3761 | 29281 sy, | 7e-107
Kiebsiclla phage KP15 | protein gi4 dinh 9761 | 22-276 2(;75/(?:)5 4e-100
e thrlf:;f 1}1{131{1 WO protein gia dinh | 9761 | 18272 2(1896/3/05)5 2¢-98
The thﬁ;%lt(}];%ésnfumg protein gia dinh 412-771 | 1-120 1(0991/(}/30 Te-57
- The th""rcugt“,‘ré‘s“ dudng | oteingiadinh | 490-771 | 1-04 (?gg?,i) 3e-46
PO T posnon s | |G sess
- The ﬂr’;‘g tkshlfé‘; Juone Protein D11 5322 | 1-177 1(79‘;/(}/07)7 26-95
| The th;fégfg‘f”@“g Protein D11 5328 | 1-175 1(6933/ (}/07)5 4e-90
| The thi%‘f}]}:‘l‘,ésf‘7d”5’“g protein giadinh | 872528 | 5-120 ?ggl/lj 2e-46
RSy 8| pnawiros | T | 1ast | Gt | deih
| The th“ﬁj‘;?‘%“ dudng | otein duoi Pb4 | 7774 | 1258 1(9776/3/38 6e-115
The t?ﬁgtké‘#ég Q08| proteindudi Pb3 | 300 769-9a9 | DAL | 2096
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Thé thuc khuan dudng . L 1322- 160/181
 rugueps7 | PrOWIQUOIERS gy [T gy | O
" Thé thyuc khuén duong | protein dudi ciu trac 1322- 156/181

rudt TS Pb3 780 | 109991 (e | B84
~ Thé thuc khuan dudng e 112/140
ruot EPS7 protein dudi Pb4 423-4 1-140 (80%) 2e-62
© Thé thuc khuan dudng 138/139
| 6t SPC35 flap endonucleaza 980-564 | 153-291 (99%) le-73
- Thé thuc khuan duong 138/139
| rut T5 flap endonucleaza 980-564 | 153-291 (99%) le-73
* Thé thuc khuan duong 135/139
ruot EPS7 flap endonucleaza 980-564 | 153-291 (97%) 4e-72
2 2 X deoxyUTP
Thé thuc khuan duong . 130/136
4 - - - -
: ruot SPC35 pyrophog?:;taza gia | 564-157 | 1-136 (96%) 3e-70
X 2 . deoxyUTP
Thé thuc khuan dudng . 130/135
ruot TS pyropho;?:;taza gia | 564-160 | 1-135 (96%) 2e-69
I PN deoxyUTP |
. Thé thuc khuan duong o 128/136
rut EPS7 | pyropho;phataza gia | 564-157 | 1-136 (94%) 2e-67
] inh
Vidu7

Thiét ké trinh tu doan mdi dic hiéu cho thé thue khuin ®CJ11 theo sang ché

Dé phan tich cac dic tinh cta thé thuc khuan ®CJ11 theo sdng ché, cac doan mdi
ddc hiéu cho thé thuc khuén ®CJ11 duge thiét ké dua trén cac trinh tw tir SEQ ID NO.1
dén SEQ ID NO.4. Plién tich PCR dugc thuc hién béng cach sir dung cac cdp mdi ¢
trinh ty twong Gng 1a SEQ ID NO.5 va SEQ ID NO.6, SEQ ID NO.7 va SEQ ID NO.8,
SEQ ID NO.9 va SEQ ID NO.10, va SEQ ID NO.11 va SEQ ID NO.12. 0,1pg ADN bo
gen cua thé thuc khudn va 0,5pmol mdi doan mdi duge bd sung vao hdn hgp phan tng so
bd (Bioneer), va thé tich cudi cung dugc diéu chinh dén 20uL. Phan tich PCR duoc thuc
hién véi 30 chu ky bién tinh; 94°C 30 gidy, gin moi; 55°C 30 gidy, va khuéch dai; 72°C,
1,5 phit. Fig.5 12 hinh anh thé hién két qua phan tich PCR, dugc thuc hién bang cach st
dung timg cip mdi dic hiéu voi ADN bd gen ciia thé thuc khuan ®CJ11 theo sédng ché.
Bang A: cdp mdi ¢6 trinh tu tuong Umg la SEQ ID NO.5 va SEQ ID NO.6, Bang B: cap
mdi ¢6 trinh ty twong tmg 1a SEQ ID NO.7 va SEQ ID NO.8, Bang C: cip mdi c6 trinh tu
tuong tng 1a SEQ ID NO.9 va SEQ ID NO.10, va Bang D: cap mdi ¢6 trinh ty tuong tmg
1a SEQ ID NO.11 va SEQ ID NO.12. Toan bd cac bang A, B, C va D chita san phim PCR
¢6 kich ¢& ndm trong khoang tir 1kbp dén 2kbp. Nhu dugc thé hién trén Fig.5, san pham
PCR thu duoc ¢6 kich ¢& nim trong khoang tir 1kbp dén 2kbp, véi cip mdi co trinh tu
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tuong ung la SEQ ID NO.5 va SEQ ID NO.6, SEQ ID NO.7 va SEQ ID NO.8, SEQ ID
NO.9 va SEQ ID NO.10, va SEQ ID NO.11 va SEQ ID NO.12.

Vidu8
Phan tich do 6n dinh pH cta thé thuc khuin ®CJ11 theo sang ché

Dé danh gid xem lidu thé thuc khudn ®CJ11 theo sang ché c6 kha ning song 6n
dinh trong diéu kién méi truong pH thip cua da day lon hay khong, thé thuc khuan
®CJ11 duogc phén tich do 6n dinh trong khoang pH rong (pH = 2,1, pH = 2,5, pH = 3,0,
pH=23,5 pH=4,0,pH=15,5 pH=6,4, pH=6,9, pH=7,4, pH= 8,0, pH=9,0, pH=9,8
va pH= 11,0). Céac dung dich ¢6 do pH khac nhau (dung dich dém natri axetat (pH = 2,1,
pH=4,0, pH = 5,5, va pH = 6,4), dung dich dém natri xitrat (pH = 2,5, pH = 3,0, va pH =
3.5), dung dich dém natri phosphat (pH 6,9 va pH = 7,4) va Tris-HCI (pH = 8,2, pH =
9,0, pH = 9,8 va pH = 11,0)) duoc diéu ché & ndng d bang 0,2M. 180pL mdi dung dich
dém pH nay duoc tron voi 20pL dung dich thé thye khudn (1,0x10" PFU/mL) dé thu
dugc dung dich dém pH c6 néng doé béng 1M, sau d6 u & nhiét do phong trong 2 gio.
Dung dich phéan tng dugc pha lodng lién tiép, va 10uL mdi dung dich pha loang duoc
nudi ciy & nhiét d6 37°C trong 18 gio bing phuong phap phu thach agar mém dé xac
dinh ndng do cua chit phan giai thé thuc khun. Fig.6 1a dd thi thé hién két qua d4nh gid
tinh khang axit cta thé thuc khudn ®CJ11 theo sang ché, thé hién sé luong thé thuc
khuén séng sot & didu kién pH = 2,1, pH = 2,5, pH = 3,0, pH = 3,5, pH = 4,0, pH = 5,5,
pH = 6,4, pH = 6.9, pH = 7,4, pH = 8,0, pH = 9,0, pH = 9,8 va pH= 11,0. Thé thyc khuén
®CJ11 khong bi mit hoat tinh & pH 1én dén 5,5. Tuy nhién, so vé6i déi ching, thé thuc
khudn ®CJ11 bi giam hoat tinh & pH = 4 va pH = 3,5, va bi mat hoan toan hoat tinh & pH
= 3,0 hodc thdp hon. Nhu dugc thé hién trén Fig.6, thé thuc khudn ®CJ11 khong bi mat
hoat tinh va van 6n dinh & pH 1én dén 5,5, nhung nguoc lai thé thuc khudn ®CJ11bi mat
hoat tinh & pH = 3,0 hoc thdp hon.

Vidu9
Phan tich d6 6n dinh nhiét ctia thé thuc khuan ®CJ11 theo sdng ché

Pé sur dung lam phu gia chin nuéi, thé thuc khuin GCJII theo sing ché duge
danh gi4 d6 6n dinh v6i nhiét sinh ra trong qua trinh bao ché. V& véan dé nay, 200pL dung
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dich thé thuc khudn ®CJ11 véi ndng dd bang 1,0x10" PFU/mL dugc U & nhiét d6 37°C,
45°C, 53°C, 60°C, va 70°C trong 0 phut, 10 phut, 30 phut, 60 phut va 120 phuat. Dung
dich nay dugc pha lodng lién tiép, va 10uL mdi dung dich pha lodng duoc nudi ciy &
nhiét do 37°C trong 18 gid bang phuong phap phi thach agar mém dé xac dinh ndng do
ctia chit phan giai thé thuc khuin. Fig.7 1 d6 thi thé hién két qua danh gia tinh khang
nhiét cua thé thuc khuin ®CJ11 theo sang ché, thé hién sb luong thé thuc khuin séng sot
& nhiét do 37°C, 45°C, 53°C, 60°C, va 70°C trong 0 phut, 10 phut, 30 phut, 60 phit va
120 phut. Nhu dugce thé hién trén Fig.7, thé thuc khudn ®CJ11 van duy tri dugc hoat tinh

ngay ca khi dugc cho tiép xuc voi nhiét dé 60°C trong thoi gian 1én dén 2 gio.
Vidu 10

Phén tich danh gia kha nang chéng chiu kho han cta thé thuc khudn ®CJ11 theo

sang ché

Dé str dung 1am phu gia chin nudi, thé thuc khuin ®CJ11 theo sing ché duoc
danh gia kha ning chdng chiu diéu kién kho han trong quy trinh bao ché. Dya trén két
qué thu dugc tir thir nghiém danh gia do 6n dinh nhiét, thir nghiém danh gia kha ning
chéng chiu kho han dugc thuc hién béng cach st dung thiét bi c6 dic SpeedVac. 200pL
dung dich thé thuc khuan ®CJ11 voi néng do bfmg 1,0x10" PFU/mL dugc lam kho trong
didu kién chan khong & nhiét d6 60°C trong 2 gid, va cac hat thé thuc khuan thu duoc
duoc hon dich héa lai hoan toan trong 200uL dung dich SM & nhiét d§ 4°C trong 1 ngay,
va do ndng do. Fig.8 1a db thi thé hién két qua danh gia kha ning chéng chiu khé han ctia
thé thuc khudn ®CJ11 duge lam kho bing thiét bi c6 dic SpeedVac. Nhu duge thé hién
trén Fig.8, khi ham luong thay dbi do dugc trong diéu kién khoé han so véi trude khi lam
kho, thi, thé thuc khudn ®CJ11 van duy tri duoc hoat tinh ngay ca khi dugc cho tiép xic
v6i nhiét do 60°C trong thoi gian 1én dén 1 gid.

Vidu 11
Phén tich phd 14y nhiém ctia thé thuc khuan ®CJ11 theo sang ché

Thé thuc khuan ®CJ11 duogc danh gia hoat tinh phan giai khang lai cdc ching tu
nhién Salmonelia (2 chiing), Salmonella choleraesuis (5 chung), Salmonella typhimurium

(17 chung), Salmonella infantis (4 ching), Salmonella newport (6 chung), Salmonella
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derby (2 chung) va Salmonella dublin (3 chung), thu dugc tir Laboratory of Avian
Diseases, College of Veterinary Medicine, Seoul National University, va Salmonella
choleraesuis (ATCC SC10708) dugc st dung trong thir nghiém nay. 150pL méi truong
nuoi céy duoc lic chira mdi chung néu trén (ODgyy=2) duoc tron voi 10pL dung dich thé
thuc khudn ®CJ11 c6 ndng do bang 10" PFU/mL, duoc nudi cdy & nhiét do 37°C trong
18 giv bang céach st dung phuong phap phu thach aga mém d kiém soét sy hinh thanh
vét tan (Bang 3). Su hinh thanh vét tan thé thuc khudn duoc quan sit & 8 ching

Salmonella choleraesuis.
Bang 3

Cac chung Salmonella choleraesui, Salmonella typhimurium, Salmonella derby,

Salmonella infantis, Salmonella newport va cac ching Salmonella ty nhién bj 1ay nhiém

boi thé thuc khuian ®CJ11 theo sang ché.

oo Su i Su
Kiég hinh Kiéy hinh
huyét | Tén chiing thanh | huyét Tén chiing thanh
thanh | vét thanh vét

j tan tan
‘ S. choleraesuis | ATCC 2929 0 S. infantis | SARB 26 0
S choleracsuis | ATCC2930 | o | | Sinfanmis | SARB27 | o
- S. choleraesuis | ATCC 2932 o S. infantis S1326/28 0
SC ' S. choleraesuis | ATCC 2933 0o S. infantis B09-106 @
| S. choleraesuis | ATCC 2425 o S. newport SARB 36 o
- S. choleraesuis | ATCC 10708 o S. newport SARB 37 o
i S. choleraesuis SNU#1 o SN S. newport SARB 38 o
S. choleraesuis SNU#2 o S. newport 7257 o
S. typhimurium SNU STI o S. newport SL 317 @
S. typhimurium SNU ST2 o S. newport | SL254 o
S. typhimurium SNUST4 | o SDi 7§7derby ATCC 2466 | o
S. typhimurium SNU ST7 0 S. derby | ATCC 2468 o
S. typhimurium | SNU ST8 o S. dublin = SA 4405 o
S. typhimurium SNU ST11 0 SD S. dublin | RKS 4699 o
8. typhimurium | SNU ST12 o S. dublin 88/6 o
ST S. typhimurium SNU ST13 o SA S. arizonae | ATCC 12398 ©
S. typhimurium SNU ST14 o SB S. bongori | ATCC 12397 o
S oyphimurim | SNUSTI7 | o | S heidelberg  SARA33 | o
- S. typhimurium SNU STI18 o S. heidelberg | SARA 23 o
- S. typhimurium | SNU ST19 ° | sm S. maimi | SARB 28 o
. S. typhimurium SNU ST20 o S. maimi SARB 29 o
S typhimurium SNU ST26 o Sp S. panama SARB 39 o
S, typhimurivm SNU ST38 o S. panama SARB 40 o
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i S. typhimurium SNU ST41 o S. panama | SARB 41 o
i S. typhimurium SNU ST42 o S. panama | 7261

* SGSC: Salmonella genetic stock center
* ATCC: American Type Culture Collection
* SNU: Laboratory of Avian Diseases, College of Veterinary Medicine, Seoul National University

Vidu 12

Phan tich danh gia doc tinh cta thé thuc khudn ®CJ11 theo sang ché

Thtr nghi€ém kich tng mét va da duoc thuc hién trén tho tréng New Zealand am
tinh v&i tac nhan gy bénh dé danh gia doc tinh cta thé thuc khuan ®CJ11 trong phong
nglra bénh nhiém khuén Salmonella va ngo doc thuc phém chra Salmonella, trong do dir
lidu thuc nghiém da duoc tich lily cho phép d& dang phan tich cic két qua thi nghiém.
Ving da bung khong bi tén thuong va ving da bung bi tdn thuong ctia tho duoc quan
béng gac ¢ kich thuée 2,5 cm x 2,5 cm, c6 tAm cac thé thuc khudn ®CJ11, va mdi vi tri
quin duoc tim 0,5mL. Két qua thir nghiém cho thdy khong c6 thay dbi vé cac triu
chimg toan than, va thé trong cua thd giam nhe, 1 ngay sau khi quin gac tim thé thuc
khudn ®CJ11. Trong thir nghiém nay, chi sé kich thich nguyén phat (PII) bang 0,33,
chimg t6 thé thuc khuan ®CJ11 theo sang ché khong gay kich tmg da. Trong thir nghiém
kich Gmg mét, mét tri cta tho di duoc nho bing cac thé thuc khuin ®CJ11, sau d6 doi
chiéu voi mét phai, khong duge nho bang cac thé thuc khuin ®CJI11. Két qua thir nghiém
cho thdy khong c6 thay déi vé céc triéu chimg toan than va thay d6i bat thuong vé thé
trong do sir dung thé thuc khudn ®CJ11. Sau khi sir dung thé thuc khuan ®CJ11, qua
trinh kiém tra mét cho thiy chi sé kich tmg mat cdp tinh bing “0”, chiing t6 thé thuc
khudn @CJ11 theo sang ché khong gy kich tmg mét. Do do, cac két qua thir nghiém nay
cho thiy thé thuc khuén ®CJ11 theo sang ché khong gay kich tmg.

Ngoai ra, thir nghiém danh gid doc tinh dugc thuc hién bang cach cho chuot
Sprague-Dawley sir dung theo dudng miéng lidu duy nhét cla thé thuc khuin ®CJ11.
Nhém chudt thir nghi€ém dugce cho st dung thé thuc khuan ®CJ11véi lidu béng 1x 10"
PFU/kg va nhém chudt di chimg dugc cho sir dung gia duge [Tris-HCl 20mM (pH =
7,0) + MgCl, 2mM], va 10 chudt mdi nhém (gém 5 chudt duc va 5 chudt cai) dugc cho
st dung qua duong miéng véi liéu duy nhét. Ty 1é chét, c4c triéu chimg toan than, sy thay
dbi thé trong, va két qua phan tich giai phiu dugc theo ddi trong 2 tuan va so sanh véi

nhau. Qué trinh theo ddi duoc thuc hién 6 gio mot 1an, bit dau tir 30 phit dén 1 gio,
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trong ngdy dau tién.Sau do, cac tridu chimg toan than dugc theo ddi va ghi lai, mot 1an

mot ngay trong 14 ngay (Bang 4 va Bang 5).
Bang 4

Ty 18 chét va cac tridu chung toan than sau khi st dung qua dudng miéng thé thuc
khuén ®CJ11

o Ngay sau diéu tri Ty 1€ chét

+ | MAu thir ; |
. Giong | ;
| Co(pfu) |1 2(3 4|5/6/7 8/9|10 11 1213|114
‘ !

Chugt | M99 1910 00 0l0 00 00 000 0
duc ng t \

10" 1000 0(0[0/0 0f/0l0O]0 0 0|0 0
}Chu6t3M39d°1 0/0/0 0/0 0(0 00 0/0 0/0/0 0
| céi Ll : i

10" 10[{0/0 0/0/0/0 0/0]0]J0 0/ 0]0 0
Bang 5

Két qua phén tich giai phiu sau khi sit dung qua dwong miéng thé thuc khuin
®CJ11 theo sang ché

Déu hiéu quan | a zA
sat
o Khong c6 ddu |
Mau ddi ching | hiéu bat thuong & 5/5
Chubt duc co quan ndi tang
o Khéng c6 déu
10" hiéu bat thuong 6~ 5/5

s |
co quan ndi tang |

Gibng Méu thir (PFU)

o Khong c6 ddu |
Mau doi chung | hiéu batthuong o | 5/5

T co quan noi tang |
Chuot cai q tang

Khéng c6 ddu
10" higu bat thuong & | 5/5
co quan ndi tang |

A8 luong chudt ¢o tricu cht’mg/sé lugng chudt dugce thir nghiém.

Nhu duge thé hién trong cac Bang 4 va Bang 5, khong c6 chudt chét, chudt khong
biéu hién triéu chimg ngd doc ciing nhu khong biéu hién triéu chimg 1am sang dang ké
sau khi str dung thé thuc khudn ®CJ11. Két qua phan tich duoc thé hién trong Bang 4 va
Bang 5. Thé trong duogc ghi lai trudce khi sit dung va 1 ngay, 3 ngdy, 7 ngay, 10 ngdy va

14 ngay sau khi st dung. Khong cé su thay d6i dang ké vé thé trong so véi nhém do6i
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ching.

Trong khi do, két qua phan tich su thay d6i thé trong cho thiy thé thuc khuin
®CJ11 khéong giy ra phan ung doc tinh da dé lam gidm cam gidc thém an hoic thay d6i
thé trong. Két qua dugc thé hién trén Fig.9. Fig.9 1a dd thi thé hién su thay ddi thé trong
do doc tinh sau khi cho chudt Sprague-Dawley st dung liéu duy nhat qua dudng miéng
ctia thé thuc khuin ®CJ11 theo sang ché. Nhu duoc thé hién trén Fig.9, quan st thdy su
thay doi thé trong trude khi str dung va 1 ngdy, 3 ngay, 7 ngay, 10 ngy va 14 ngay sau
khi str dung thé thuc khuan ®CJ11 cho thiy khong c6 su thay dbi dang ké vé thé trong so
véi nhom dbi ching (m: chudt duc dbi chung, o: chudt duc st dung thé thuc khuin

®CJ11, e: chudt cai dbi chung, ¢: chudt cai st dung thé thuc khuin ®CJ11).

D3 nhan thiy ring cac phan tng bt loi cia thé thuc khudn ®CJ11 theo sang ché
khong xut hién khi thé thyc khuin nay dugc sit dung & lidu trén 1 x 10" PFU/kg & ca

chu6t duc 1an chudt cai, vi vay thé thuc khuin ®CJ11 theo sang ché khong c6 doc tinh.
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YEU CAU BAO HQ
1. Thé thuc khudn phan 1ap, c6 hoat tinh diét khudn dic hiéu dbi v6i Salmonella
choleraesuis, duge luu trit tai Ngan hang giéng vi sinh vat Han Qudc véi sé dang ky 1a

KCCM11208P.

2. Ché phidm d& phong ngira hoic diéu tri bénh truyén nhiém do vi khudn Salmonella
dugc chon tir nhém bao gdm Salmonella choleraesuis, Salmonella typhimurium,
Salmonella derby, Salmonella infantis, Salmonella newport va tb hop cia chung, chira

hoat chét 1a thé thuc khuén theo diém 1.

3.Khéng sinh chtra hoat chét 1a thé thuc khudn theo diém 1.

4. Thitc an chin nudi chta hoat chét 14 thé thuc khuén theo diém 1.

5. Nudc ubng chtra hoat chit 14 thé thuc khuan theo diém 1.

6. Ché phdm 1am sach thit chira hoat chat 1a thé thyc khudn theo diém 1.

7. Ché phdm vé sinh chudng trai chira hoat chit 14 thé thire khuén theo diém 1.
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DANH MUC TRINH TU
<110> CJ CHEILJEDANG CORPORATION
<120> THE THUC KHUAN VA CHE PHAM DPE PHONG NGUA HOAC PIEU TRI BENH TRUYEN NHIEM DO VI KHUAN
SALMONELLA
<130> OPA12111
<150> 10-2011-0094648
<151> 20-09-2011
<160> 14
<170> KopatentIn 2.0
<210> 1
<211> 1643
<212> ADN
<213> Thé thuc khudn oCJ11l
<400> 1
taaactgccg gcttaatatt aaggggagga gcccattatg agtaaatatg gttttgtaaa 60
taacggactt aatcaaagta tgggctccca gcagcccatg ccgggtctgg ataaccccta 120
cttacaacag ttgcaacagc gtttagcaga agcgcaacag atgcagcaac aactccagca 180
aaatcctgga agtgttagtc ctatgcaaat gatgcagcaa atgaatgggc agtcgcaaat 240
gccccaacaa atgcagcaac agatgccgca gcagcaagtt cagcaacaaa cccaacaacc 300
gcaggtttct gcggaaggac aggcagtact agcccttttc gaagacttcg caaagacaga 360
ggatgggaag cagcttgtat cacttatggg taagtttaat agcttctgcc aaagccaagt 420
tgcaaaagct caaaatggtg gtaataactc ctaaggagga attatgtgtt gcagaaaatc 480
tgtttcgtgec tgcccaatgc ctgtagcacg ttgttgctct tcagcaatgt ttacacaaat 540
accggcgttc aatccgtttg cctttaagcce tactcttatc ctgcccccta gagtagattt 600
tcagtcaagg ttggcctccc gtatgggtgg ttgctgtaat aagagtatat ggttctaaag 660
aaccaaacaa taaagcccct agtcgaaaga cttaggggcect tttcttttat cttaaataca 720
gaaaagccct gcgctctcca gggaacgcag ggcttacttc agatgttacg tgcggatatt 780
atttattacg catatccatg atcatttggc catcatagcc agtgccaacc acagtctgceg 840
gtacaccacc tttggtattt ctgagcacga atcatttcaa ctttccagtt gcttccageg 900
aatcatctca ggagtaatgg tacgttgcaa tgcggcgtta gcttcagctt ctttcttagce 960
tgcgtacagt ttggcatctg cgtcacgttc gttagcaata gcttggttat tacgagcttc 1020
gcgatctgct tctgcttgtt taaccttctg ctgtgcttct tgttcaacac gagccagttc 1080
agctttcgca gcattaacct gttcttcacg aactttggta ttctgtacct gttccatgat 1140
taccggtggc aaagtaatat cctgaagaaa tacctgctta actgtgtaac catatgggcg 1200
tgcatactct tcaacttcct gttgaattgc agtttgcaat tgagcctgaa ttttagcatc 1260
aaacaaatct tgtgctttag gtacagactt accaaactca cgaatagtag acagtaattt 1320
ttcagttaca tatttgtcta acgcttgatc ctgagtacct gcattaatac ggttaatcgg 1380
tgccttagaa ccatcaaact gcaacataac agtcaggtca acagtggatt taaacttatc 1440
ctgactagga acctgaagtt tatctaattt tagagcaata tctttagtac taaaagtatc 1500
gaaagaagca aaaggattta caatatgaaa gccgggtaat actgggctag ggtcaacttt 1560
acccaggaaa gtctgggttt taacagtacc gtcttgaaca acagtatagg agttaagggc 1620
cagaactaaa cctaccaaac caa 1643
<210> 2
<211> 1464
<212> ADN
<213> Thé thuc khudn ®CJll
<400> 2
taggtataca ctgggatact aactcttcta aatggaaggt agaaataact aactgtatag 60
gtgttaaaat atatggtggg ttattccctt atgaagaatt agagttagct ataaataaag 120
ctaacgaact tagagcacag catctaggta tggattccag gcaagaacta ttcaaaggat 180
atatttgccg acgtgaggac ttagataagt aaaattgcat ttggcaatag ctcataaatg 240
atgtataata tatacataaa tttgagagag aaagtttcgg attgataaga aagtccgaag 300
cagaaaaata aaaattttag ttgctaaatt ctctcgaaat ctagtataat atatacataa 360
attcgaggag aaaacaaaaa ttaaattctt cgattatgaa aagctatact tactagctag 420
aggaaattcc gacctaatta ttaagttatt caaaagaatg cttacagagc ctgatgctca 480
ccaattattg gtcggttcct cattcatttt gaatgaatca acaatagttg ataatccaaa 540
taaattgtct aatagacaac tggcagaata tctaggaatt ttaagtctac gaaattatgc 600
cgaatacaag tttacaaacg atcctagttt ggacatacaa tatgttccag tatggatacc 660
acgtttagta atcgacacta acccactaat cgcaattaac aaatcgaaat taatctttaa 720
agaggaaata aaatatggct aagtcttggg gcgaaactac tggcggttct aacgataaaa 780
tcgaattcct gaagttcaac aacggtatca ctcgtgttcg tatcgtttct ggtgttcttc 840
cacgttatgt ctattggctg actaataaag agggtagcgt agctcctttc gaatgtctcc 900
gttttaaccg tgacaaagag agctttgttc gtggtaaagc tgatccggtt catgagatgg 960
gcttcttcga gaaagaactg gataaagatg gtaatcgtgt tccgctgaaa ccgaagaaaa 1020
actatatcgc ttttgttatc gaccgttctg ataacaaact gaaagtaatg gaagtcaagg 1080
ctactattct gaaaggcatc cagtctatca tgaagcagtt gagtctggca actccgtttg 1140
atattgatat ttctatcgag aaaaaaggta aaggtttcga tactgagtat gatgtacagc 1200
agattgctgc tatgcagttc cagattaagc tgcaagatcc taacagtgca gagtctaagce 1260
aatatgctgc aggcatgcaa gcttggcgta atcatggtca tagctgtttc ctgtgtgaaa 1320
ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 1380
gggtgcctaa tgagtgagct aactcacatt aattgcgttg cgctcactgc ccgctttcca 1440
gtcgggaaac ctgtcgtgcc agcet 1464
<210> 3
<211> 1324
<212> ADN
<213> Thé thuc khuédn oCJl1l
<400> 3
tactgaatct atataagaaa caacaaattc gcgaacgtta gcgccagctc ctctatccca 60
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ttcccattgt
agtaatgttg
aaattcaaag
tatgcgtact
acctatataa
acaataacta
tactggatca
agttttattg
gtcatagaaa
aaagaaagta
aaaggatcta
atatccagtc
atggatgccc
agttttctat
attaataaat
tgggaatcat
ctatcccaag
ttagttaccc
aatgttactg
aaacctgcag
tgctgcacaa
ttag

<210> 4

acacggagat
ttaggagcag
tatccagaag
ttgtaatccce
tactttaccc
gcttctectg
gcctctgatce
gataagttta
gccecttgaa
tctataccgg
ccaataacgt
attatactat
actccacaga
tgatccctag
agtcataagt
agatctccag
ctagttttac
taaaattaga
gagaacttct
gttctccaac
tatacggctc

<211> 1666
<212> ADN
<213> Thé thuc khudn &CJ11

<400> 4
cagaaaataa
ttaatctgat
tttgcttcct
gatttcaaaa
attttccaga
atagtctgag
gctacgagga
aatcattaag
gaacgctcgce
atgagttaat
tctaatacat
agaattaggt
tttccaggca
ttatacccac
ataattgctt
tcacgaagat
aaagtatccc
agcttaacaa
aatgtagttt
gctttctect
agatgctcta
gagtaagatt
ctattgttat
cgggaagcca
taattaagtc
ccatgtcttt
ctgagctatc
tggagttcat
<210> 5
<211> 20

cattaccttc
aagttgatgt
gaacttccaa
ttatgagttg
gtttgaattt
tcaatcactc
actaccaaac
gatttgcctg
agatccatac
ttaattttaa
cttgacctac
ttcgataaag
gtggaagctg
gctttgcccce
tcagggagat
gatattcacg
agtcaccatc
tataagctgc
cacataattc
cttccgtacg
ggcggaatgc
ttgcaagaga
gcttgaagcg
tttcggcttce
ctcaacagat
cttatttaac
caaagctatt
ctgctcacct

<212> ADN
<213> Trinh tu nhén tao

<220>

<223> bo
<400> 5

cccattatga

<210> 6

<211> 19

an mdi

tgaaataggg

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> bo
<400> 6

ctatactgtt

<210> 7

<211> 20

an mdi

gttcaagac

<212> ADN
<213> Trinh ty nhén tao

<220>

<223> bo
<400> 7

gatactaact

<210> 8

an mdi

cttctaaatg

catatctttc
taggaggtac
agtctacagt
caacaggaac
acgggctatt
tagtctctat
tagcggcagt
tgccaatttt
cctcataaga
tatagtcacg
cataatcagt
ttaagaccat
ctgttcccca
agcatcactg
atactgattt
agtatagaat
gtctgggecg
tactacgctt
tctaccgttt
tatctcttgg
agcatggcct

tttatctgtt
actagtatca
atccgecttce
agtagtgtgg
cagaaccata
ctgcggtgtt
cgaaccaacc
gtgcaatagc
ctgcggcatc
tcattgttct
agcagcaata
caattcttcc
atcaataata
aataccctca
aaactgctct
acgtgttgtg
ggtagaaatt
catatcatct
gaaagcatct
ctgcgagtat
agacttccct
ctgaatagtg
aaagcctaag
ctcttcctca
gcatgatgta
accatatggg
aaccactgtc
tcacgtgagc
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tttaccatca
aaagttatac
tacaccatct
accaccaaat
tgaaggttga
aactactata
aatagtaggt
agcctctaat
agttgaaggg
tctatcaata
atatatagag
tttggctggt
tcatctcctt
ttatggagag
tcaatacgta
atactttcta
acaaactcag
aggtttttag
atatccacag
atcatgcgtt
gaatgtacga

tttagtacaa
atacctacca
cccacgatct
tactactact
gttataaagg
tgcaatcatc
tcgcggaatt
acgtaaatct
ttcggaacca
gcaatctcca
gcatccacac
gaagcattta
tccagaacgt
acacctcgga
acatcgtcaa
aaagagaagc
agccaaacat
gcttctaccc
ttcaagtact
ttctcatctce
ttatctccta
gaaacataac
ttagttccat
ataaattttc
gccacggctce
tacgactcat
ctctgtecttt
actgctgcca

gcaatccttg
tctacagtaa
ggcatggtaa
ctaatagtagg
gtacttttta
ggggcaccta
tttctcttag
agctcagagt
gttagattat
ctttctecta
tgctggacat
gcattattcg
ctgctctaat
caaaatctgc
cacttcttag
ttatatcttc
ttacatctcc
cagagttaag
cccttattte
cattgggatt
tagaatagta

ccgtttetgg
tattaggatc
gtctccecta
agctgacaaa
ttcatcttaa
agatgacgct
tctaccgcga
gcagcagggt
atcttaggcg
aaatatcttt
agtaggtagg
aattctgtat
taccaaattc
tattatcccce
cattatgatg
gagatacttt
gatcatatag
cacgaatagt
cgaagaattg
gattcccttt
aaactattgt
ttgaggcaaa
cgacaatcat
cccaggattt
aaataaacca
taagttgtca
tttgaatatt
ccactt
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cagctttgaa
gaactttgga
cttgcccaga
gagatagtgg
actcaatagt
cacccacatc
tactaaaggt
ctataataga
taatcattac
actttaacca
atgccattgt
aaatcattaa
acgaaaatat
cttattatac
cattctattc
ttctggtatc
agaagccgta
ttctatagat
aaatattgct
tgtttctagt
aactacgtta

tttagtagtt
ggtaaaatta
gttcgtcaac
gtctttcaaa
tagttccacg
tacctaagga
caccggtgtc
tagtaccaaa
tacaatctgg
tgtaaattta
taaatcaacc
atatttctgt
acgaataata
taaatcaccc
ctcatacata
atcagttaat
atgcccaatc
gaaagttggg
ttcatctaat
atactcaggg
agttctagca
tggtttttta
taggttacga
actcattatt
attacgattt
accatcgggt
aatgcaggtt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1324

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1666

20

19

20



<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> Poan mdi

<400> 8

cttagactct gaactgttag
<210> 9

<211> 22

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> Poan mdi

<400> 9

ctgaatctat ataagaaaca ac
<210> 10

<211> 20

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Poan mdi

<400> 10

cgaagtttac tattctatcg
<210> 11

<211> 20

<212> ADN

<213> Trinh tu nhén tao
<220>

<223> Poan mdi

<400> 11

gtttttagta caaccgtttc
<210> 12

<211> 19

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> Poan mdi

<400> 12

cagatgaact ccaaacctg
<210> 13

<211> 20

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> Poan mdi

<400> 13

cgggcctctt cgctattacg
<210> 14

<211> 22

<212> ADN

<213> Trinh tu nhé&n tao
<220>

<223> Poan mdi

<400> 14

aggcttaccc gtcttactgt cg
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