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Linh vie ky thuit dwoe dé cap
Sang ché d& cap dén thé thuc khudn méi. Sang ché ciing dé cap dén ché phdm
chtra thé thuc khuin ny.

Tinh trang k¥ thuit ciia sing ché

Salmonella 13 gidng thudc ho Enterobacteriaceae, ¢6 dic diém 13 vi khuin
Gram am, ky khi khong bit budc, khong tao bio tir, c6 hinh que, va hau hét cac ching
c6 thé di dong bang roi. Salmonella ¢6 ham luong GC trung binh trong bd gen nim
trong khoang tir 50% dén 52%, ham lugng nay twong dwong v6i ham lugng GC trung
binh trong bd gen cia Escherichia coli va Shigella. Gidng Salmonella 13 vi sinh vat
gy bénh gy ra cdc bénh nhiém khudn cho vat nudi ciing nhu cho ngudi. Theo phan
loai huyét thanh thi Salmonella enterica la mbt loai cua Salmonella bacterium, co
nhiéu kiéu huyét thanh khac nhau bao gdm Gallinarum, Pullorum, T3 Yphimurium,
Enteritidis, Typhi, Choleraesuis, va derby (Bopp CA, Bremner FW, Wells JG,
Strokebine NA. Escherichia, Shigella, Salmonella. In Murry PR, Baron EJ, et al., eds.
Manual of clinical Microbiology. 7th ed. Washington DC American Society for
Microbiology 1999; 467-74; Ryan KJ. Ray CG (editors) (2004). Sherris Medical
Microbiology (4th ed). McGraw Hill. ISBN 0-8385-8529-9). Trong s6 nay, Salmonella
Gallinarum va Pullorum 13 cdc mim gay bénh thich tng v6i ga, Salmonella Typhi 13
mam bénh thich Gmg véi ngudi, Salmonella Choleraesuis va derby 1a cdc mam bénh
thich tng v6i lon, va Salmonella Enteritis va Salmonella Typhimurium 13 mam bénh
thich mg véi ca nguoi va dong vat. Mbi kiéu huyét thanh giy bénh cho cac loai nhat
dinh, diéu ndy din dén thiét hai nghiém trong cho néng dan hodc ngudi tiéu ding.

Bénh & gia cam giy ra boi Salmonella bacterium 12 bénh thwong han ga (Fowl
Typhoid - FT), bénh nay gay ra bdi mam bénh Salmonella Gallinarum (duéi day duoc
goi 12 SG). Bénh thuwong han ga (FT) 12 bénh nhiém tring mau ¢ gia cAm nhu ga nha
va g tiy, va dién bién ctia bénh c6 thé 13 cip tinh hodc man tinh véi ty 18 tir vong cao.
Gan day, di co th6ng b4o rang bénh thuong han ga thudng xay ra & Chau Au, Nam
My, Chau Phi va Péng Nam A, va muc thiét hai dang ting dan theo timg nim. Su
bung nd ctia bénh FT & Han Quéc di duoc thong bao tir ndm 1992 va nhimg thiét hai
kinh té do FT gy ra & ga ndu dé tring 13 rit nghiém trong (Kwon Yong-Kook. 2000
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annual report on avian diseases. Information publication by National Veterinary
Research & Quarantine Service. March, 2001; Kim Ae-Ran et al., The prevalence of
pullorum disease-fowl typhoid in grandparent stock and parent stock in Korea, 2003,
Korean J Vet Res(2006) 46(4): 347~353).

Bénh bach ly ga ciing do mét trong cac vi khudn Salmonella, Salmonella
Pullorum (duéi ddy dugc goi 1a SP) giy ra. Bénh bach ly ga xay ra & tudi g hoic vao
muia b4t ky, nhung ga con dic biét rat d& bj nhiém bénh. Trong subt mot thé ky dd qua,
bénh nay 13 bénh nghiém trong anh hudng téi ga con ¢ 1-2 tuln tudi hodc & do tudi
nho hon. TUr nhitng nam 1980, tdn suat xuét hién bénh di gidm manh. Tuy nhién, nd
lai gia tdng vao gifta gitta nhitng ndm 1990 (Kwon Yong-Kook. 2000 annual report on
avian diseases. Information publication by National Veterinary Research & Quarantine
Service. March, 2001; Kim Ae-Ran et al., The prevalence of pullorum disease-fowl
typhoid in grandparent stock and parent stock in Korea, 2003, Korean J Vet Res(2006)
46(4): 347~353).

O Han Quéc, qua trinh bung phat bénh thuong han ga va bénh bach ly ga da
tang dan tir nhitng nim 1990, gay thiét hai kinh t& cho ngudi néng dan. Vi Iy do niy,
vacxin SG sbng v6i doc luc gidm di duoc sir dung cho ga gid dé phong ngira bénh
thuong han ga tor nadm 2004 (Kim Ae-Ran et al., The prevalence of pullorum
disease-fowl typhoid in grandparent stock and parent stock in Korea, 2003, Korean J
Vet Res(2006) 46(4): 347~353). Higu luc cua né khéng rd rét, va vacxin séng khong
dugc phép st dung cho ga mai do c6 nguy co nhiém bénh truyén qua trimg. Déang tiéc
12 trén thi trudng van chua c6 phuong phap phong ngira chdng lai bénh bach ly ga,
khong gidng nhu bénh thuong han ga. Do d6, rit cin c6 céac phuong phép méi dé
phong ngtra bénh thuong han ga va bénh bach ly ga.

Trong khi d6, Salmonella Enteritidis (dudi ddy dugc goi la SE) va Salmonella
Typhimurium (duéi ddy duoc goi 1a ST) 14 cac mam bénh ky sinh trén vat nudi khong
thé hién tinh dic hiu voi vat chu, khong nhu SG hodc SP (Zoobises Report; United
Kingdom 2003).

SE va ST 1a nguyén nhan giy bénh phé thuong han & gia cam, lon, va gia stc.
Bénh phé thuong han giy ra béi vi khudn Salmonella 13 bénh nhiém khuén cép tinh
hodc man tinh & dudng tiéu hda clia vat nudi, va cé cac triéu ching chinh 13 sbt, viém
rudt, va nhiém tring mau, d6i khi ¢ viém phdi, viém khép, sdy thai va viém vi. Bénh
pho thuong han xuét hién trén toan thé giéi, va xuit hién nhidu nhit vao cac thang mua
he (T.R. Callaway et al. Gastrointestinal microbial ecology and the safety of the food
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supply as related to Salmonella. J Anim Sci 2008.86:E163-E172). O gia stc, cac triéu
ching dién hinh bao gdm chtrng chan n, sdt, bénh tiéu chay ph4n niu sim hoic nhiy
dinh m4u. Bénh nhim khuin cdp tinh & bé gay chét nhanh chéng, vi bénh nhiém
khuén trong qua trinh mang thai giy chét thai do nhidm tring méu, din dén sdy thai
som (www.livestock.co.kr). O lon, bénh pho thuong han dugc dic trung 1am sang baoi

ba hoi chiing cép tinh chinh:nhiém trung mau cép, viém rudt cép va viém rudt man.
Nhiém triing méu cp xay ra & lon 2~4 thang tudi, va thudong giy chét trong vong 2~4
ngay sau khi khéi phét triéu chig. Viém rudt cép xay ra trong giai doan v béo, va
kém theo 13 tiéu chay, sbt cao, viém phdi va cac biéu hién thin kinh. C6 thé thiy dbi
mau da & mot sb truong hop nang. Viém rudt man di kém véi tiéu chay kéo dai

(www.livestock.co.kr).

Ngay khi bung phét bénh phé thurong han do SE va ST gy ra & gia cam, lon, va
gia suc, thi rat kho ngin chin dugce bénh chi bing cac tac nhan diéu tri. Nguyén nhan
13 vi khuan Salmonella c6 tinh khang manh véi nhidu thude va c6 thé sdng trong cac té
bao ma khang sinh khong thdm vao dugc khi xuit hién cac triéu chirng 1am sang. Cho
dén nay, chua c6 phuong phap nao dé diéu tri mot cach hitu hiéu bénh phé thuong han
do SE va ST gay ra, ké ca cac khang sinh (www.lhca.or.kr).

Gidng nhu & vat nudi, SE va ST gdy bénh nhiém khuén cho ngudi qua cac san
phAm tir vat nudi, dan dén chung ngd doc thire an do Salmonella gay ra. Viéc ti€u thu
cac san phém tir vat nudi d3 nhiém bénh, dugc ché bién khong ding cach (vi du, san
pham thit, sin phim gia cAm, trimg va c4c san phim phu) gay nhiém khuin cho ngudi.
Ching ngd ddc thirc in & ngudi do Salmonella giy ra thuong bao gdbm qué trinh khoi
phét nhanh ctia chimg dau ddu, sdt, dau bung, tiéu chay, budn nén va nén. Céc triéu
chirg nay thudng xuit hién trong vong tir 6 dén 72 gid sau khi co thé tiéu héa, va cé
thé kéo dai t6i 4 dén 7 ngay hodc tham chi trong thoi gian 1au hon (NSW+HEALTH.
2008,01,14.).

Theo béo c4o ciia Trung tdm kiém so4t va phong ngira dich bénh Hoa Ky
(CDC - The Centers for Disease Disease Control and Prevention, USA), 16% trudng
hop ngd doc thirc &n & ngudi xay ra trong khoang tir nim 2005 dén nam 2008 13 do vi
khuan Salmonella gay ra, trong d6 do SE va ST gay ra 1an luot 13 20% va 18%. Lién
quan dén chimg ngd doc thuc an do Salmonella & nguoi trong khoang tir nam 1973
dén nam 1984, cac thuc phém lién quan lam vat truyén bénh dugc nhic dén trong bao
céo 12 thit ga (5%), thit bd (19%), thit lon (7%), cac san pham tir sita (6%) va thit ga
tiy (9%). Vao cdc ndm 1974~1984, thir nghiém vé sy nhiém khuédn & ga giod trong qua
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trinh giét m6 cho thiy ty 1& nhidm Salmonella 13 35% hodc cao hon. Vao nim 1983,
Salmonella duge phan 13p & 50,6% ga, 68,8% ga tiy, 60% ngdng, 11,6% thit lon va
1,5% thit bd. Ngoai ra, nghién ctru tong quan dugc tién hanh vao nim 2007 cho thiy
ring salmonella dugc tim théy & 5,5% thit gia cAm séng va 1,1% thit lon séng. bac
biét, da phét hién ra ring SE thuong c6 bit ngudn tir tring hoic thit gia cAm d3 nhiém
bénh, va ST thudng c6 bat ngudn tir thit lon, thit gia cAm, va thit bd da nhidm bénh
(www.cdc.gov). Vi duy, chirmg ngd doc thic dn do SE giy ra di gia ting nhanh chong &
Hoa Ky, Ca-na-da va Chau Au tir naim 1988, va cac nghién ciru dich t& cho thiy ring
ching ngd doc thire dn nay 1a do trimg hodc cac thuc phdm tir trimg gay ra (Agre-Food
Safety Information Service (AGROS). Domestic and foreign food poisoning
occurrence and management trend. 2008.02). Viéc danh gia nguy co duoc FAO va
WHO tién hanh vao niam 2002 cho thiy ring ty 1& méc bénh ph6 thuong han & nguoi
dugc truyén qua trimg va thit gia cAm dudng nhu ¢6 méi quan hé tuyén tinh véi sy lan
tran ctia Salmonella & gia cAm. Piéu nay c6 nghia 14 khi su lan tran cta Salmonella &
gia cAm giam xudng, thi ty 1& mic bénh pho thuong han & ngudi ciing s& giam xudng
(Salmonella control at the source; World Health Organization. International Food
Safety Authorities Network (INFOSAN) Information Note No. 03/2007). Gan day,
nhitng lo ngai vé v4n dé an toan thuc phdm d3 gia tdng do su bung phéat cia salmonella
tir cac san phim khac nhau nhu lac, rau bina, ca chua, hat hd tran, hat tiéu, va gan day
nhit 13 bot nhdo dé 1am banh quy (Jane Black and Ed O’Keefe. Overhaul of Food
Safety Rules in the Works. Washington Post Staff Writers Wednesday, July 8, 2009).

Véi cac 1y do ndy, & Dic cac truong hop nhiém Salmonella cAn duoc thong bao
(theo muc 6 va muc 7 trong luat phong ngira bénh nhiém khuin & Dtc — the German
law on infectious disease prevention, Infektionsschutzgesetz). Tir nim 1990 dén nim
2005, s6 truong hop nhiém d3 duge thong bao chinh thic da gidm tir khoang 200.000
truong hop xudng khoang 50.000 trudong hop. Udce tinh ring c6 mot phan nam ngudi &
Dtc mang Salmonella. O My, c6 xap xi 40,000 trudng hop nhidm Salmonella duge
b4o cdo mdi nam (en.wikipedia.org/wiki/Salmonellaticite note-2).

Do d6, nhu cdu cp bach 13 cin khéng ché duoc SE va ST, do vi khudn gay
bénh pho thuong han cho vat nudi va ngudi gy ra. Cac nd luc hop tac gitta USDA va
FDA d3 phat trién nhiéu chién Iuoc hitu hiéu dé phong ngira bénh phé thuong han - 1a
bénh nhiém khuan 14y qua thuc phim & trén 1 tridu truong hop & Hoa Ky. Trong s6 d6
di c6 quy dinh cudi cling dugc FDA ban hanh, nhim 1am giam kha ning nhiém bénh &
tring. Hién nay, FDA yéu cau rang cac san pham tir tring cin phai dugc kiém nghiém
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thudng xuyén dbi voi salmonella gay chét nguoi trong qua trinh sin xuét, bio quan va
van chuyén. Két qua 13, mdi nim tranh duoc khoang 79.000 ca méc bénh va 30 ca ti
vong do trimg d nhiém bénh giy ra (Jane Black and Ed O’Keefe. Overhaul of Food
Safety Rules in the Works. Washington Post Staff Writers Wednesday, July 8, 2009).
O Pan Mach, cic danh gia thin trong tir viéc phan tich chi phi-lgi ich bing cach so
sanh gitta chi phi dé khdng ché Salmonella trong khu vuc san xuit véi toan bd chi phi
y té cong cong dé chita bénh phé thuong han cho thiy rang viéc khéng ché Salmonella
d3 tiét kiém cho nén kinh té DPan Mach 14,1 triéu 46 la M§ trong nam 2001
(Salmonella control at the source. World Health Organization. International Food
Safety Authorities Network (INFOSAN) Information Note No. 03/2007).

Trong khi d6, thé thuc khuan 13 kiéu virut d3 dugc biét héa chi gay nhiém va
pha hity vi khudn, va c¢6 thé tu nhan 1én chi khi & trong vi khudn chu. Thé thuc khuin
gém vat liéu di truyén 1a ADN hodc ARN so¢i don hoidc s¢i kép dugc bao quanh bdi vo
protein. Cac thé thuc khuén dugc phén loai dua trén ba dang cAu tric co ban: dang dau
co dang nhi thép dién (hai muoi mit) cé duodi, dang dau c6 dang nhi thap dién khong
c6 dudi va dang soi. Dya trén cau tric dudi ciia ching, dang thé thuce khuln phd bién
nhit 13 dang c6 dau dang nhj thap dién c6 dudi, dugc phan chia tiép thanh: Myoviridae,
Siphoviridae va Podoviridae, dugc dic trung 14n lugt boi dudi c6 thé co rut, dudi dai
khong co it duge va dudi ngin khong co rat duge. Thé thuc khudn c6 dau dang nhi
thap dién khong dudi dugc phan chia dya trén hinh dang d4u va céc thanh phin cua
ching, va sy c6 mat cia vo. Thé thuc khuin dang soi c6 vat liéu di truyén l1a ADN
dugc phan chia dya trén kich thuéc, hinh dang, v6 va thanh phén sgi cua ching
(H.W.Ackermann. Frequency of morphological phage descriptions in the year 2000;
Arch Virol (2001) 146:843-857; Elizabeth Kutter et al. Bacteriophages biology and
application; CRC press).

Khi nhiém bénh, thé thuc khuan bam vao vi khudn va cai vat lidu di truyén
vao té bao. Sau do, thé thuc khuén nay trai qua mot trong hai chu trinh séng, la chu
trinh tan hodc chu trinh tiém tan. Thé thuc khuén gdy tan didu khién b may té bao dé
san xuét cac thanh phan cua thé thyuc khuln. Sau do, chung pha hiy hodc lam tan bao,
gidi phéng cac hat thé thuc khudn méi. Thé thuc khudn gdy tiém tan két hop axit
nucleic ctia ching vao nhiém sic thé cia té bao chi va sao chép cung v6i né nhu mot
don vi ma khong pha hiy té bao nay. Trong mot sé didu kién nhét dinh, thé thyc khuin
gly tiém tan c6 thé duoc kich thich dé di vao chu trinh tan (Elizabeth Kutter et al.
Bacteriophages biology and application. CRC press).
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Sau khi tim ra thé thuc khuén, thoat tién ngudi ta rit tin tuéng vao viée st
dung chiing dé diéu tri bénh nhiém khuén. Tuy nhién, khi c4c khéng sinh phd rong da
dugc st dung phd bién, thi thé thuc khuin dugc xem 13 khéng can thiét do né c6 phd
dich riéng biét. Tuy vdy, viéc st dung sai va qua mirc khang sinh d3 1am ting ndi lo
ngai vé viéc khang khang sinh va tic dung c6 hai ctia cac khang sinh con du trong thuc
pham (Cislo, M et al. Bacteriophage treatment of suppurative skin infections. Arch
Immunol.Ther.Exp. 1987,2:175-183; Kim sung-hun et al., Bacteriophage; New
Alternative Antibiotics. biological research information center, BRIC). Cu thé, d3 biét
ring chat kich thich ting truéng khang vi sinh vat (antimicrobial growth promoter -
AGP) dugc bd sung vio thirc 4n vét nudi dé thuc déy qua trinh ting trudng giy ra su
khang khéang sinh, va do d6 gan ddy viéc str dung chét kich thich ting trudng khang vi
sinh vat (AGP) da bi cAm. O Chau Au, viéc sir dung tit ca cac chét kich thich ting
truong khang vi sinh vt (AGP) d3 bi cAm tir nam 2006. Han Qudc di dva ra 1énh cAm
str dung mot s& AGP tir nam 2009, va dang xem xét viéc han ché st dung tit ca cac
AGP trong tuong lai.

Nhitng lo ling ngay cang ting vé viéc st dung cac khang sinh nay 1am séng lai
mdi quan tAm vé thé thuc khuan 1am chét thay thé khang sinh. Bay thé thuc khudn
khéng ché E.coli 0157:H di dugc bdc 16 trong patent M§ sb 6,485,902 (St dung thé
thuc khudn dé khdng ché Escherichia coli 0157 (Use of bacteriophages for control of
Escherichia coli 0157) - dugc cdp bing nam 2002). Hai thé thuc khuén dé khéng ché
nhiéu loai vi sinh v4t khac nhau duoc boc 10 trong patent My s 6.942.858 (duoc cép
bing cho Nymox nim 2005). Nhiéu hing d cb ging tich cuc dé phat trién nhidu san
pham khac nhau bang cach sir dung thé thuc khuin. Hing an toan thuc phiam EBI
(Chau Au) da phat trién chét phu gia thuc phdm dé phong ngira chimg ngd doc thuc
pham gy ra béi Listeria monocytogenes, ¢6 tén 13 Listex-P100, 13 san phdm thé thuc
khuan déu tién dugc Co quan thuc phim va dugc phdm My (US FDA) phé chuin. San
phim trén co s& thé thuc khuin, LMP-102 cling dugc phat trién dudi dang chét phu
gia thyc phdm khang Listeria monocytogenes, duoc phé chuén 13 GRAS (Generally
regarded as safe — néi chung 13 an toan). Nam 2007, nudc rira trén co s& thé thuc
khuin duoc OmniLytics san xuét dugc phét trién dé phong viéc nhiém E.coli 0157 &
thit bo trong qua trinh giét md, dugc Cuc thanh tra va an toan thuc phdm ctia B6 Nong
nghiép M§ (USDA’s Food Safety and Inspection Service - FSIS) phé chuin. G Chau
Au, thé thuc khuén Clostridium sporogenes NCIMB 30008 va thé thuc khuin
Clostridium tyrobutiricum NCIMB 30008 duoc ding ky dudi dang chit bao quan thic
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an phong chdng nhidm Clostridium vao thirc n 13n luot vao nim 2003 va 2005. Diéu
nay cho thiy ring viéc nghién ctru tmg dung thé thuc khun dé sir dung chung lam
khang sinh chéng lai mdm bénh ky sinh trén vt nudi vin dang duoc tiép tuc.

Tuy nhién, hdu hét c4c nghién ctru khéng ché sinh hoc bing thé thuc khudn
déu tap trung vao viéc khdng ché E.coli, Listeria va Clostridium. Salmonella cling 13
mam bénh ky sinh trén vt nudi, va nhitng thiét hai do mam bénh nay giy ra van
khong thuyén giam. Nhu d3 néu trén day, do SE va ST khang nhiéu thubc, nén viée
giam sét tinh khang vi sinh vat di dugc tién hanh trén quy mé toan Han Quéc theo
Nghi dinh bit budc ctia Du luit vé phong chéng bénh 1ay nhiém (Executive Order
16961), Sic 1énh bét budc cia Dy luat vé phong chéng bénh 1ay nhifm (Ministry of
Health and Welfare’s Order 179), va Té chirc ctia Vién y t& Qudc gia (Executive Order
17164). Do d6, can phai phat trién thé thuc khudn c6 thé khéng ché Salmonella.

Ban chat k¥ thuit ciia sang ché
Vén dé ky thuat

Theo sang ché, cac tac gia sang ché di tién hanh nghién ctu siu rong va cin
than vé thé thuc khuén, duogc phan 18p tir céac nguén tu nhién, nhiém salmonella gay
bénh & gia cim, nhim khic phuc cac vin d& phat sinh khi lam dung hodc dung qua
mirc cac khang sinh phd rong, nhu dung thudc hodc nhidu thudc khang khuén, du
luong thudc, v.v., tir d6 nhan thiy ring mot sé thé thuc khudn phan 18p c6 hoat tinh
khang khuan dic hiéu khang Salmonella Enteritidis (SE), Salmonella T yphimurium
(ST), Salmonella Gallinarum (SG) va Salmonella Pullorum (SP) ma khong anh hudng
dén cac vi khudn c6 lgi, ngoai tinh bén axit va bén nhiét va chiu dung séy kho tuyét
voi, nhu duge x4c dinh theo c4c dic tinh hinh thai, héa sinh va dic tinh di truyén cua
~ ching, va do d6 cac thé thuc khudn nay c6 thé duoc sir dung 1am céc hoat chét trong
ché phdm dé phong ngira va didu tri cdc bénh do Salmonella Enteritidis hodc
Salmonella Typhimurium gay ra, nhu bénh phé thuong han ¢ vat nudi va ngd doc thuc
pham do nhiém Salmonella, va cac bénh do Salmonella Gallinarum hoic Salmonella
Typhimurium gy ra, cu thé nhu bénh thuong han va bénh bach ly thwong han. Cﬁng
nhur vay, thé thuc khuan theo sang ché c6 thé dugc dwa vao céc san pham khéc nhau dé
khdng ché vi khudn Salmonella, bao gdm chit phu gia thirc dn va nudc ubng cho vét

nudi, chat khir tring chudng trai va chat 1am sach cho céc san phim thit.

Giai phap k¥ thuat
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Muc ti€u cuia sang ché 1a dé xuét thé thuc khudn méi ¢ hoat tinh diét khuin
dac hiéu khang mot hodc nhiéu vi khudn Salmonella dugc chon tir nhém gém
Salmonella Enteritidis, Salmonella Typhimurium, Salmonella Gallinarum va
Salmonella Pullorum.

Muc tiéu khac ctia sang ché 1a dé xuat ché phim phong ngira hoic diéu tri bénh
nhiém khuin gay ra béi mot hodc nhiéu vi khudn Salmonella dugc chon tir nhém gém
Salmonella Enteriiidis, Salmonella Typhimurium, Salmonella Gallinarum, va
Salmonella Pullorum, chira hoat chit 13 thé thuc khuin nay.

Muc tiéu khac nita ctia sang ché 1 d& xuét chat phu gia thirc &n hozic nu6e udng
cho vat nuoi.

Muc ti€u khéc nfra cua sang ché 1a dé xuét chat khir trung hodc chit 1am sach,
chtra hoat chét 13 thé thuc khuin ny.

Muc tiéu khac nita ctia sang ché 1a dé xuét phuong phap phong ngira hogc diéu
tri bénh phé thuwong han va ngd doc thuc phdm nhiém Salmonella giy ra bdi
Salmonella Enteritidis hodc Salmonella Typhimurium bang cach st dung ché phim
chira hoat chét 1a thé thuc khudn nay. Ciing nhu viy, sang ché dé xuét phuong phéap
phong ngira hogc diéu tri bénh thuong han va bénh bach ly thuong han giy ra béi

Salmonella Gallinarum va Salmonella Pullorum.

Hiéu qua c6 loi

Ngoai tinh bén axit, bén nhiét va chiu dung sy tuyét voi, thé thuc khuén méi
theo sang ché c6 hoat tinh diét khuin dic hiéu khang mdt hodc nhiéu ching
Salmonella dugc chon tir nhém gdbm Salmonella Enteritidis, Salmonella Typhimurium,
Salmonella Gallinarum va Salmonella Pullorum. Do d6, thé thuc khuin méi ndy c6
thé dugc st dung dé khéng ché Salmonella Enteritidis, Salmonella T3 yphimurium,
Salmonella Gallinarum hogc Salmonella Pullorum ciing nhu dé phong ngira hoic diéu
tri cac bénh nhifm khuin do Salmonella Enteritidis, Salmonella T yphimurium,
Salmonella Gallinarum hodc Salmonella Pullorum giy ra bao gébm bénh phé thuong
han, ngd ddc thuc phém nhiém Salmonella, bénh thuong han ga hodc bénh bach ly ga.

M@ ta vin tit cac hinh vé

FIG.1 12 hinh 4nh cta ©®CJ7 chup béng kinh hién vi dién ti, cho thiy ®CJ7 thudc kiéu
hinh théi cia ho Siphoviridae, dugc dédc trung bdi capsit cung c& va dubi dai co rut
duoc;
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FIG.2 14 4nh chup thé hién qua trinh hinh thanh c4c mang ®CJ7 trong tham vi khuin
Salmonella: A: trong tham vi khuin chira SE; B: trong tham vi khuén chira ST; C:
trong tham vi khudn chtra SG; D: trong tham vi khudn chta SP; E: trong tham vi
khudn chira SA; F: trong tham vi khuin chira SB; G: trong tham vi khuin chtra SC; H:
trong tham vi khuan chira SD. Cac vét tan dugc tao thanh trong cac tham vi khun
chtra SE, ST, SG va SP, nhung khong tao thanh trong tham vi khuén chira SA, SB, SC
va SD.

FIG.3 thé hién két qua SDS-PAGE (natri dodecyl sulfate polyacrylamide gel
electrophoresis - dién di trén gel natri dodexyl sulfat polyacrylamit) ciia thé thuc
khudn ®CJ7 di phan 1ap, trong d6 thé hién cac kiéu protein ciia thé thuc khuin nay,
bao gdm protein chinh c6 kich thudc 38 kDa, 63 kDa, 52 kDa va 12 kDa (Ché phim
See-blue plus 2 prestained-standard (ctia Invitrogen) duoc sir dung 1am chét danh déu);
FIG.4 thé hién két qua ciia PFGE (pulse-field gel electrophoresis - dién di trén gel
trong trudng xung dién) cia thé thuc khudn ®CJ7 d3 phan lap, cho thiy téng kich
thudc bo gen nim trong khoang tir 39,2 kbp dén 44,1 kbp véi kich thude chuin cua
ADN bang 5 kbp (Bio-rad) dugc ding 1am chat danh d4u kich thudce);

FIG.5 thé hién két qua PCR (Polymerase Chain Reaction — Phan tng chudi
polymeraza), dugc tién hanh bang cach st dung mdi bd doan mdi cia ADN bd gen
®CJ7, trong d6 A: bo doan mdi SEQ ID NO. 5 va 6, B: bo doan mdi SEQ ID NO. 7 va
8, C: bo doan mdi SEQ ID NO. 9 va 10, D: bd doan mdi SEQ ID NO. 11 va 12. Tét ca
san phim PCR c6 chiéu dai 500 bp ~ 3 kbp;

FIG.6 13 dd thi thé hién két qué cua thir nghiém vé tinh bén axit trén thé thuc khuén
®CJ7, cho thiy sb thé thuc khudn séng sét & do pH = 2,1, 2,5, 3,0, 3,5, 4,0, 5.5, 6,4,
6,9, 7,4, 8,0, 9,0 va 11,0. Thé thuc khuan ®CJ7 ndy khong bj mit hoat tinh ctia né 1én
té1 @6 pH 3,0, nhung lai mAt hoat tinh hoan toan & do pH=2,5 hodc thép hon, so voi
nhém dbi chimg;

FIG.7 14 d0 thi thé hién két qua cia thir nghiém vé tinh bén nhiét trén thé thuc khuén
®CJ7, cho thiy s6 thé thuc khuin sdng sét & cac nhiét do 37, 45, 53, 60, 70, 80°C va &
thoi diém 0, 10, 30, 60, 120 phat. Thé thuc khuin ®CJ7 nay duy tri duge hoat tinh cia
& 60°C 1én t6i 2 gio, hoat tinh ctia n6 bi mat mot chut khi dé & 82°C trong 10 phut va
hoat tinh ctia né bi mit hoan toan khi dé 1au hon;

FIG.8 thé hién két qua ciia thir nghiém vé tinh bén sdy cta thé thuc khudn ®CJ7 véi su
hd trg clia may sdy phun xit (Lab Plant), trong d6 su thay d6i vé ndng do chudn dd
trong diéu kién séy duoc xac dinh khi so sanh véi néng d6 chuén d6 trugc khi séy, va
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cho thiy hoat tinh ciia né duoc duy tri 100%;

FIG.9 13 b thi biéu thi thé trong cia chudt theo thoi gian 1, 3, 7, 10 va 14 ngdy sau va
truge khi ding thé thuc khudn ®CJ7, cho thiy khong cé su thay dbi dang ké vé thé
trong so v4i nhém dbi ching (m; nhém chudt duc dbi chimg, o; nhom chudt duc thir
nghiém dugc cho dung ®CJ7, e; nhom chudt cai dbi ching, o; nhém chudt cai tha
nghiém dugc cho dung ®CJ7); va

FIG.10 14 dd thi thé hién tac dung 1am sach cia ®CJ7. Cho théy ®CJ7 cb tac dung
trong tAt ca cac diéu kién nudce nhe, dich pha loang hitu co, va nudc nhe+20% sfra. Cu
thé, tac dung t6t nhat thu dugc sau 2,5 gior diéu tri bang ®CJ7. San phdm cé ban trén
thi trudng Harasol (Yuhan Corporation, Korea), 13 nhém ddi chirng duong tinh, cé tac
dung tuyét voi trong diéu kién nudc nhe, nhung khéng c6 tic dung trong dich pha
loang hitu co, va tac dung gidm manh trong diéu kién nudc nhe + sita 20% (m; nhém
d6i ching nude nhe, 0; nhém ddi ching dich pha lodng hiru co, ;nhém dbi ching nude
nhe + sita 20%, o;®CJ7 nudc nhe, 0;@CJ7 dich pha loang hitu co; ®CJ7 nudc nhe +

stta 20%, A ; nu6c nhe Harasol, A; dich pha loang hitu co Harasol; nudc nhe Harasol

+ stta 20%).

M5 ta chi tiét sang ché

Theo mdt khia canh, sang ché @ cap dén thé thuc khudn méi ¢ hoat tinh diét
khudn dic hiéu khang Salmonella Enteritidis, Salmonella Typhimurium, Salmonella
Gallinarum, hoac Salmonella Pullorum.

Thé thuc khudn theo sang ché thudéc nhém kiu hinh thai B1 cia ho
Siphoviridae véi c4u tric hinh thai chira capsit cing ¢& va dudi dai, khéng co rat dugc,
duoc dic trung bdi tdng kich thude bd gen bang 38~45 kbp va cac protein cdu tric
chinh ¢6 kich thuéc ndm trong khoang tir 37 d&én 40 kDa, ndm trong khoang tir 62 dén
65 kDa, nam trong khoang tir 51 dén 54 kDa va nam trong khoang tir 10 dén 13 kDa.

Theo phuong 4n wu tién, thé thuc khuin theo sang ché c6 tinh dic hiéu loai chi
c6 kha ning giy nhiém Salmonella Enteritidis, Salmonella Typhimurium, Salmonella
Gallinarum, hoac Salmonella Pullorum.

Theo phuong 4n uu tién, thé thuc khuan theo sang ché c6 tong kich thudc bd
gen x4p xi bang 38~45 kbp, tot hon 1a x4p xi 39,2~44,1 kbp. Ngoai ra, thé thuc khuin
nay c6 thé chira mot hodc nhiéu phan tir axit nucleic dugc chon tir nhém gdbm SEQ ID
NO. tir 1 dén 4 1am c4c phin bd gen cia né. Tt hon, néu thé thuc khudn ndy chira cac
phan tir axit nucleic ¢6 cac SEQ ID NO. 1 dén 4 1am cc phin bd gen ctia né.
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Khi PCR duogc tién hanh trong diéu kién c6 mit bo doan mdi duoc chon tir cac
SEQ ID NO. 5 va 6, SEQ ID NO. 7 va 8§, SEQ ID NO. 9 va 10 va SEQ ID NO. 11 va
12, v6i bd gen ctia thé thuc khuin theo sang ché 1am mAu, thi mdi san phém PCR co
chidu dai 500 bp ~ 3 kbp. Tét hon néu khi PCR dugce tién hanh trong diéu kién c6 mat
bd doan mdi néy trén tuwong vng, thi mdi san phdm PCR c6 chiéu dai 500 bp ~ 3 kbp.

Thuit ngir "phén tr axit nucleic", nhu dugc sir dung trong ban md ta nay, bao
gdm cac phan tir ADN (gADN va cADN) va ARN. Thuét ngit “nucleotit”, khi duogc
ding clng nhau, tao nén don vi cdu tric clia cac phén tir axit nucleic, bao gdm cac
nucleotit tu nhién va dudng hoic chit trong tu dugc cai bién bang bazo clia chung.

Thé thuc khuin theo sang ché cé protein cdu trac chinh ¢6 kich thudc nim
trong khoang tir 37 dén 40 kDa, nim trong khoang tir 62 dén 65 kDa, ndm trong
khoang tir 51 dén 54 kDa va nam trong khoang tir 10 dn 13 kDa, va t6t hon 1a tuong
ting v6i kich thuéc twong tng x4p xi bang 38 kDa, 63 kDa, 52 kDa va 12 kDa.

Ngoai ra, thé thuc khuan theo sang ché c6 dic tinh hoéa sinh bén axit, bén nhiét
va bén sdy.

Chi tiét hon, thé thuc khuén theo sang ché c6 tinh bén axit va nhiét tuyét voi
sao cho né c6 thé sdng sét trong khoang tri sé pH rong tir 3,0 dén 11,0 va khoang nhiét
tir 37°C dén 70°C. Lién quan dén kha ning chiu dung sdy cia thé thuc khuin, ching
c6 thé t6n tai dugc ngay ca trong diéu kién nhiét d6 va sdy cao 120°C/70°C. V& tinh
bén axit, bén nhiét va bén sdy vu viét cua ching, thé thuc khuan theo sang ché c6 thé
dugc str dung trong khoang nhiét d§ va do pH rong, ching to c6 nhiéu tng dung trong
ché phdm va san phim ding dé phong ngira va didu tri cic bénh cho vat nudi va cac
bénh & nguoi gy ra bodi vat nudi.

Thé thuc khuin theo sang ché da dwoc phén 14p tir cac mAu nude thai & 16 md
ga, va xac dinh dugc 13 c6 hoat tinh diét khuén dic hiéu khang SG, SP, ST va SE va
cac dic diém néu trén, duge goi la thé thuc khuin ®CJ7 va dugc ndp luu & Trung tim
nudi cdy vi sinh vat Han Quéc (361-221, Honje 1, Seodaemun, Seoul) vio ngay 14
thang 8 nim 2009 véi sb truy cap KCCM11030P.

Trong phan vi du cu thé ciia sang ché nay, cac mAu nudc thai dugc thu thap tr
10 mb ga va dugc st dung dé phén 1ap thé thuc khudn tir 6, c6 thé 1am tan té bao chu
SE. Nhén thiy ching ciing ¢6 kha ning 1am tan SG, SP va ST (FIG.2 va Bang 1).
Ngoai ra, dudi kinh hién vi dién tir, thir nghiém hinh th4i d4 khing dinh ring thé thuc
khuén (@CJ7) thudc kiéu hinh thai B1 cta ho Siphoviridae (FIG. 1)

Nhan thiy ring thé thuc khuin ®CJ7 theo sang ché c6 cac protein ciu tric xap
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Xi béng 38 kDa, 63 kDa, 52 kDa va 12 kDa, nhu dugc xc dinh bdi phan tich mau
protein (FIG.3).

Ngoai ra, phan tich bd gen cho thiy ring ®CI7 c6 téng kich thudc cia bd gen
xap xi 44,1~39,1 kbp (FIG.4), v6i cac phan tir axit nucleic ¢6 cac SEQ ID NO. 1 dén 4
dugc dua vao (Vi du 6). Cling nhu vay, nhan thdy thé thuc khuin theo sang ché cé
muc dj tuong déng vé di truyén rat thép so voi cac thé thuc khuén d3 biét nhu dugc
x4c dinh bing cach so sanh mirc d6 twong ddng v& dac diém di truyén voi cac loai
khac, ching t6 ring thé thuc khun nay 13 thé thuc khudn méi (Bang 2). Cu thé hon,
khi tién hanh PCR bang cach sir dung cac b doan mdi SEQ ID NO. 5 va 6, SEQ ID
NO. 7 va 8, SEQ ID NO. 9 va 10, va SEQ ID NO. 11 va 12, dugc goi 1a ®CJ7, cac san
phim PCR thu duge c6 kich thude 500 bp ~ 3 kbp (FIG.5).

Ciing nhu vAy, nhan thiy ring céc vét tan thé thuc khudn (ving trong tao ra
trén tham vi khuin chira cac t bao trén aga mém do sy tiéu boi thé thuc khuén) s& 1am
nhiém ®CJ7 vao SE, ST, SG va SP ¢6 cung kich thudc va do duc (FIG.2).

®CJ7 dugc danh gia vé do on dinh trong céc diéu kién phd pH, nhiét do, va sdy
rong. Nhan thay ngoai viéc duy tri dugc d6 6n dinh ngay ca sau khi siy & nhiét do cao
(FIG. 8), thé thuc khudn con sdng sét & khoang pH tir 3,0 dén 11,0 (FIG.6) va khoang
nhiét d6 tir 37°C dén 70°C (FIG.7).

Ciing nhu véy, cling nhan thiy ring cic ching kiéu hoang SE, ST, SG va SP
thudc té bao vat chia ®CJ7 (Bang 3).

Khi ding ®CJ7 qua dudng miéng, quan sat thdy chudt van gitt dugc khéi
luong (FIG.9), ty 1¢ tir vong, cac triéu chiing chung (Bang 4) va su bét thudng & cac co
quan (Bang 5) khong dbi.

Ciing nhu vay, thir nghiém khtr tring cho thdy rang khi sir dung & néng trai c6
vét nudi, nhan thiy thé thuc khuin ®CJ7 c6 kha ning khdng ché salmonella hiru hiéu
(Bang 7) va c6 hoat tinh khang khuan khang cc ching salmonella tuyét voi va khong
ddi trong cac diéu kién khac nhau, so véi cac chit khir trung thong thuong lam cac
nhém ddi ching duong tinh (Bang 7).

Céc s6 liéu nay cho ring thé thuc khuin ®CJ7 theo sang ché c6 thé duge c6 thé
duoc dua d& dang vao nhiéu san phdm khac nhau dé khéng ché vi khudn Salmonella.

Theo khia canh khac, sang ché dé cip dén ché phim dé phong ngira hodc diéu
tri bénh nhiém khuin gay ra boi mot hoac nhiéu vi khudn Salmonella duogc chon tir
nhém gdm Salmonella enteritidis, Salmonella Typhimurium, Salmonella Gallinarum,

va Salmonella Pullorum, chira hoat chét 13 thé thuc khudn nay.
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Theo phuong 4n wu tién, ché phim nay c6 thé chira khang sinh.

Do c6 hoat tinh khang khudn dic hiéu khang Salmonella enteritidis,
Salmonella Typhimurium, Salmonella Gallinarum, va Salmonella Pullorum, nén thé
thuc khudn theo sang ché c6 thé dugce dung dé phong ngira hoic didu tri cac bénh gy
ra boi vi khuan. Tt hon, néu vi du v& cac bénh nhidm khudn bao gdm bénh phé
thuong han va ngd doc thuc pham nhidm Salmonella gay ra béi Salmonella enteritidis
hodc Salmonella Typhimurium, bénh thuong han gy ra boi Salmonella Gallinarum va
bénh bach ly thuong han giy ra bdi Salmonella Pullorum include, nhung khoéng chi
gi61 han bédi cac bénh nay.

Nhu dugc sir dung trong ban mo6 ta nay, thudt ngit “bénh pho thuong han” dugc
ding dé chi c4c triéu chirng do nhiém salmonella gdy ra, nhu sdt, dau du, tiéu chay va
noén. Tac 1a bénh phé thuong han 13 bénh nhiém khudn giy ra boi vi khuin thudc
gibng Salmonella, kém theo hai triéu ching dién hinh: nhi®m khudn méu nhu sdt
thuong han va viém da day rudt cép tinh nhu ngd doc thirc &n, viém rudt va nhiém
tring mau c4p tinh.

Khi dugc st dung trong ban md ta ndy, thuat ngir “phdng nglra” cé nghia 13 At
ca cac tadc dong trong qua trinh tién trién bénh duoc kim ham hodc lam cham b;ing
cach dung ché phdm nay. Thuat ngit “diéu tri” trong ban md ta ndy c6 nghia 13 tit ca
cac tic dong dé cai thién hodc bién ddi tinh trang bénh nhan theo hudng c6 1gi béng
cach dung ché phim nay.

Ché phim theo sang ché bao gdm ®CJ7 vai luong nam trong khoang tir 5x10°
dén 5x10' pfu/mlva tt hon 1a véi lwrong nim trong khoang tr 1x10° dén 1x10"
pfu/ml.

Ché pham theo sang ché ¢ thé bao gbm ta dugc léng duoc dung, va c6 thé
dugc bao ché cling véi chat mang dé tao ra thuc phém, thudc, va cac chit phu gia thuc
pham.

Nhu dugc sir dung trong ban mo ta nay, thut ngit “ta duoc 16ng dugc dung”
duoc dung dé chi chit mang hodc chat pha lodng khéng giy kich ting dang ké cho co
thé va khéng 1am thoai bién hoat tinh sinh hoc va céc dic tinh cta hoat chat duoc dung.
Pé sir dung trong qua trinh bao ché ché pham thanh ché phdm 16ng, t4 dugc 16ng duoc
dung phai thich hop vé mit vo tring va twong hop sinh hoc. Céc vi du bao gdm nude
mubi, nude vo trang, dung dich Ringer, dung dich dém nudc mudi sinh 1y, dich truyén
albumin, dung dich dextroza, dung dich maltodextrin, glyxerol va etanol. Ching ¢6 thé

dugc st dung riéng hodc phoi hgp véi nhau. Néu can, cd thé bod sung cac chat phu gia
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thong thuong khac nhu chit chdng oxy héa, dung dich dém, chit kim khuin, v.v. vao
ché pham. Khi két hop thém chét pha lodng, chét phan tan, chét dién hoat, ta dugc
dinh va t4 dugc tron, ché phém theo sang ché ¢ thé duogc bao ché thanh ché phém
dung dé tiém nhu dung dich nuéc, hon dich va nhii tuong, hodc vién tron, vién nang,
thudc cdm, hodc vién nén.

Ché phdm phong ngira hoic diéu tri theo sang ché c6 thé dugc dung tai chd &
ving bi bénh bang cach bao phit hoic phun xit.

Theo cach khac, ché phim theo sang ché c6 thé duge ding qua dudng miéng
hodc ngoai rudt. Cac dudng ding ngoai rudt 13 thich hop dé ding trong tinh mach,
trong bung, bap, dudi da hoic ding tai chd.

Phu thudc vio nhiéu yéu t6 khac nhau bao gdm quy trinh bio ché, dang dung,
tudi, can nang, gidi tinh, tinh trang bénh, va ché d an cua bénh nhan hodc dong vat
can diéu tri, thoi gian ding, dudng dimg, tbc do bai tiét, va tinh nhay cam phan Gng,
lidu ding thich hop ctia ché phim theo sang ché s& thay déi khi ché phidm nay duoc
cép, phun xit hodc ding. S& hién nhién déi v6i chuyén gia trong linh vuc ky thuit ring
khi nao dugc phdm dugc ding cho bénh nhan, tdng lidu hang ngdy thich hop c6 thé
dugc xéc dinh bdi bac s§ hodc bac sy thi y dugce chi dinh qua sy danh gia y hoc dung
dan. ' |

Ché pham phén liéu ding qua dudng miéng theo sang ché c6 thé dugc bao ché
¢ cac dang bao gém vién nén, vién ngam det, keo ngam, hdn dich nudc hodc hdn nhii
dich, thubc bot hodc thude cdm, nhii tuong, vién nang cing hodc mém, xird, hodc cdn
thubc. Dang phan liéu ding qua dudng miéng nhu vién nén va vién nang cé thé bao
gém td dugc dinh nhu lactoza, sacaroza, sorbitol, manitol, tinh bdt, amylopectin,
xenluloza hodc gelatin, t4 dugc nhu dicanxi phosphat, ta dugc ra nhu tinh bt ngd hodc
tinh bdt khoai lang, t4 dugc tron nhu magie stearat, canxi stearat, natri stearylfumarat,
hodc sap polyetylen glycol. D4i véi vién nang, chit mang 16ng nhu lipit cling ¢co thé
dugc str dung.

Dé ding ngoai dudng tiéu héa, ché phim theo sang ché c6 thé duoc bao ché
thanh dang tiém dudi da, trong tinh mach, hoac bép, thude dit, hodc dang phun xit dé
hit qua dudong hd hip, nhu sol khi. Ché phim dung dé tiém c6 thé duoc bao ché bing
cach hoa tan hoic tao hdn dich ché phdm theo sang ché, cing véi chat én dinh hoic
dung dich dém, trong nuéc va dua dung dich hoic hdn dich nay vao dng tiém hoic
dang 1o nhd. Péi véi dang phun xit, nhu sol khi, chét déy dé phun dich dac hodc bt
nhdo dé phan tan trong nuéc cé thé dugc st dung két hop véi chit phu gia.
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Thuat ngit “khang sinh” nhu dugc st dung trong ban md ta nay, ding dé chi
chit hodc hop chét c6 thé dugc dung cho ddng vat dé tiéu diét vi khudn hodc tc ché su
phat trién ciia ching va du dinh bao gdm cac chét khang khuan, chat diét khuén va
chit chdng vi khuin. Pong vat 1a dong vat ¢6 vi ké ca ngudi. Do ¢6 wu diém 13 tinh
ddc hiéu cao hon véi Salmonella so vé&i cac khang sinh théng thuong, nén thé thuc
khudn theo sang ché c6 thé tiéu diét mdm bénh cu thé ma khong anh huéng dén cac vi
khudn cé 1gi. Hon nira, thé thuc khuén theo sang ché khong giy khang thudc vi viy
khéng sinh m&i c6 vong doi dai.

Theo khia canh khéc nita, sang ché d& cap dén thirc 4n va nudc ubng cho dong
véat, bao gém hoat chét 13 thé thuc khuin nay.

Khang sinh phu gia thuc phdm sir dung trong nganh céng nghiép c4 va chin
nudi dugc ding nhim muc dich phong ngira sy nhim bénh. Tuy nhién, hiu hét cac
khang sinh phu gia thuc phdm c6 sin hién nay c6 nhugc diém 13 ching dudng nhu lam
xuit hién cac ching vi khudn khang thubc, va cic khang sinh con du trong c4c san
phim tir vt nudi ¢6 thé di vao co thé ngudi. Sy hip thu cac khéang sinh con du nay co
thé 1am cho cac mam bénh & ngudi khang khang sinh, tir d6 1am lay lan bénh. Ngoai ra,
nhiéu loai khang sinh phu gia thuc phdm thuong duoc dung két hop véi thire dn chin
nudi, ¢6 thé 1am xuat hién cc ching khang da thudc. Do d6, thé thuc khudn theo sang
ché c6 thé duoc sir dung 1am khang sinh phu gia thuc phdm du than thién dé giai quyét
cac van dé trén.

Thé thuc khuén theo sang ché c6 thé duge tao ra riéng r& bang cach bd sung
truc tiép hodc dudi dang chét phu gia thuc pham riéng 1& vao thirc 3n cho vat nudi.
Trong thirc dn cho vét nudi, thé thuc khuin theo sang ché c6 thé & dang 16ng hodc kho,
t6t hon 1a & dang bot khé. Lién quan t6i van dé nay, thé thuc khuén theo sang ché c6
thé duoc 1am kho bang khi, 1am khé tw nhién, siy phun, va dong kho, nhung sang ché
khong chi gi6i han & cdc quy trinh 1am kho nay. Thé thuc khuén theo sang ché c6 thé
dugc bb sung dudi dang bot véi lwong nim trong khoang tir 0,05 dén 10% khéi luong,
t6t hon 1a tir 0,1 dén 2% khdi luong, tinh theo téng khbi lugng thirc &n cho vat nudi.
Ngoai thé thuc khuin theo sang ché, thire an cho vat nudi con c6 thé bao gdm cac chat
phu gia thong thudng khéc c6 1¢i dé bao quan trong thoi gian dai.

Céc vi sinh vat khac khong phai mam bénh c6 thé dugc bd sung vio chit phu
gia thuc phdm theo sang ché. Vi sinh vét khac c6 sdn c6 thé duge chon tir nhém gbdm
Bacillus subtilis c6 thé tao ra proteaza, lipaza va invertaza, ching Lactobacillus sp. co
kha ning st dung hoat tinh v4t Iy va kha ning phan huy trong diéu kién ky khi, nhu
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trong da day ciia gia sic, ndm dang soi nhu Aspergillus oryzae (J AnimalSci 43:
910-926, 1976) lam ting khéi luong gia stic, ting san xudt sira va gitp tiéu hoa va hip
thu thirc an, va nim men nhu Saccharomyces cerevisiae (J Anim Sci 56:735-739,
1983).

Thitc an cho vat nudi chira ®CJ7 theo sang ché c6 thé bao gdm thic an cé
ngudn gbc thue vat, nhu théc, qua hach, phu phém thuc phim, tao bién, soi, phu phém
thude, dau, tinh bot, bot, va phu phém thoc, va thirc an co nguén géc dong vat nhu
protein, chét khoang, chét béo, protein don bao, dong vat ndi, va thirc n thira, nhung
khong chi gii han & cac thire an nay.

Chat phu gia thuc pham chita ®CJ7 theo sang ché nay c6 thé bao gdm cac chét
phu gia dé phong ngira su suy giam chit luong, nhu chit két dinh, chét nhii hoa, va
chit bao quan, va cac chét phu gia dé tdng tinh hftu dung, nhu axit amin, vitamin,
enzym, probiotic, chit tao hwong, nito khong phai protein, silicat, chat dém, chit mau,
dich chiét, va oligosacafit, nhung khong chi gidi han & nhirng chit nay.

Khi cung cap nudc udng chira thé thuc khuén theo sang ché, vat nudi c6 thé 1am
giam lién tuc quén thé vi khudn Salmonella trong rudt vat nudi. T d6 thu dugce vat
nudi khong nhiém Salmonella.

Van theo khia canh khac nita, sang ché dé cap dén chét 1am sach hodc chét khir
trung, chira hoat chét 12 thé thuc khuin nay.

Chat khir tring chtra hoat chét 13 thé thuc khuén rat hitu ich d& ngan ngua vé
sinh thyc pham, ching han, nhiém ddc thyuc phdm. Cu thé, chit khtr tring ¢6 thé duoc
ding khong chi 13 tic nhan hoic chit phu gia thuc phdm dé phong ngira nhiém
salmonella, ma con dung trong san xuét vat nudi khong nhidém salmonella. Dé tiéu diét
Salmonella, chét khir tring ciing ¢6 thé duoc phun xit vao nudc thai tir vat nudi trong
nha va duogc ding trong chudng gia cam, 160 mé, khu vuc nhiém bin noi vat nudi bi
chét, khu vuc dun ndu va céc thiét bi dun na‘iu, va khu vuc bat ky ma gia cAm hoat
dong.

Ngoai ra, chit 1am sach chtra hoat chét 13 thé thuc khuén c6 thé duoc st dung
trén co thé dong vat séng, nhu da, 16ng va cac ving tuong tw, di nhi®fm hodc c6 kha
ning nhiém vi khuan Salmonella.

Vin theo phwong an khac nita, sang ché d& cap dén phuong phap phong ngira
hodc diéu tri céc bénh nhiém khudn do Salmonella Enteritidis, Salmonella
Typhimurium, Salmonella Gallinarum, hoic Salmonella Pullorum gy ra, bao gdm
buéc ding thé thuc khudn cé hoat tinh khang khudn dic hiéu khang Salmonella
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Enteritidis, Salmonella Typhimurium, Salmonella Gallinarum, hodc Salmonella
Pullorum cho ddng vt can diéu tri.

Theo phuong 4n khéc nita, sang ché dé cap dén phuong phap phong ngira hodc
diéu tri cac bénh nhiém khuéin do Salmonella Enteritidis, Salmonella T yphimurium,
Salmonella Gallinarum, hoic Salmonella Pullorum, bao gdbm buéc dung ché phim
phong ngira hoic diéu tri cac bénh do Salmonella Enteritidis, Salmonella Typhimurium,
Salmonella Gallinarum, hoac Salmonella Pullorum gay ra cho dong vat can diéu tri.

Ché pham theo sang ché c6 thé dugc dung cho dong vét & dang dugc phdm
hodc c6 thé duoc dung qua dudng miéng dudi dang hdn hop trén véi thirc dn cho vt
nudi hodc nuéc udng cho vét nudi va tdt hon 13 duéi dang hdn hop tron véi thirc n -
cho vat nudi. Theo sang ché, dong vét bao gdm gia stc, lon, gi, gia cAm va ngudi,
nhung khong chi gi6i han & cdc ddng vat nay.

Mién 13 t6i mé dich, duong dung bt ky, ké ca qua duong miéng hoic duong
ngoai rudt, déu co thé dung ché phdm theo sang ché. Cu thé, ché phim theo sang ché
c¢6 thé duoc dung qua dudng miéng, truc trang, tai chd, trong tinh mach, trong bung,
bép, trong dong mach, qua da, trong miii va dudng hit.

Phuong phap diéu tri bénh theo sang ché bao gdm budc dung lwong hitu hiéu
dugc dung cia ché pham theo sang ché. Hién nhién dbi vé6i chuyén gia trong linh vuc
ring tong lidu hang ngdy s& duoc xac dinh béi bac s§ diéu tri hodc bac si thu y qua sur
danh gia y hoc dang din. Luong tri liéu hiru hiéu cho bénh nhén cé thé thay dbi tuy
thudc vao nhiéu yéu t§ da biét trong linh vuc y hoc, bao gdm loai va mitrc d6 dap tmg
can dat duoc, tudi ciia bénh nhén, thé trong, tinh trang stc khoe, gidi tinh, va ché do an,
thoi gian ding va duong dung, t6t do bai tiét ché phim, khoang thoi gian diéu tri, ché

pham cu thé trong d6 cac chit khac duogc sir dung cing hoic khong, v.v..

Vi du thye hién sing ché

Sang ché c6 thé duoc hidu rd hon thong qua cac vi du dudi dy, ching chi
nham muc dich minh hoa, chir khong 1am giGi han pham vi clia sang ché.
Vi du 1: Phén 14p thé thuc khudn Salmonella
1-1. Sang loc thé thuc khuén va phan 1ap thé thuc khuin don

Cho 50ml mdi mau 14y tir 10 md ga va thuc vt loai bé nudce thai xung quanh
vao 6ng ly tam, va ly tdm & 4000 vong/phit trong 10 phit, sau d6 loc dich ndi bang
cach st dung mang loc c6 kich thuéc 16 0,45um. Tron 18ml dich loc mau véi 150ul
moi trudmg nudi cdy lic chira Salmonella Enteritidis (duéi ddy dugc goi 13 “SE”)
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(ODgo0=2) va 2ml mbi truomg Luria-Bertani 10x (dudi ddy goi 12 mdi trudng LB gdm
trypton 10g; dich chiét nAm men 5g; NaCl 10g; trong thé tich cudi cung 11). Hén hop
nay dugc nudi cdy ¢ nhiét do 37°C trong 18 gid, va sau d6 dem ly tdm & tdc do
4000vong/phut trong 10 phut, sau d6 dich ndi duge loc bing cach sir dung mang loc ¢6
kich thuéc 16 0,2um. Tron riéng r& 3ml aga 0,7% (khdi luong/thé tich) va 150ul méi
trudng nudi céy lic chira SE (ODgp=2), va duogc d6 vao dia LB, va dé hoéa rén. Trai
10ul dich nuéi ciy 1én dia ndy, va nudi cdy trong 18 gid & nhiét d6 37°C (aga 0,7%
duogc str dung lam “aga dinh”, va viéc chudn dd dich tan thé thuc khuén dugc tién hanh
trén aga dinh, goi 12 k§ thut phii aga mém).

Dich pha loang chira méi trudong nudi ciy méu chura dich tan thé thuc khudn
dugce tron v6i 150p] mbi trudng nudi cay lic chira SE (ODgp=2), tién hanh thir nghiém
phi aga mém dé tao ra cac vét tan don 1&. Do vét tan don 1& chira cing mot thé thuc
khuin, nén mot vét tan duoc ldy ra va hoa tan vao 400ul dung dich SM (NaCl, 5,8g;
MgS0, 7H,0, 2g; Tris-Cl 1M (d6 pH=7,5), 50ml; H,0, trong thé tich cudi cung 11), va
dé trong 4 gid & nhiét do trong phong dé phan lap thé thuc khuin don 1¢. D& khuéch
dai thé thuc khuin d3 phan 1ap, 100ul dich ndi dugc 1dy tir dung dich thé thuc khuin
don, va dugc tron véi 12ml aga 0,7% va 500ul moi truong nubdi cdy lic chira SE, tiép
theo tién hanh thir nghiém pht aga mém trén dia LB (dudong kinh 150mm). Khi qué
trinh tiéu hoan thanh, dd 15ml dung dich SM vao dia, sau d6 dia nay duogc lic nhe
trong 4 gid & nhiét do trong phong dé 1am tach thé thuc khudn khéi aga dinh. Thu hoi
dung dich SM chtra thé thuc khuin di tach, va bd sung cloroform dén 1% thé tich cuéi,
va tron k¥ trong 10 phit. Sau khi ly tdm & téc d6 4000 vong/phut trong 10 phit, dich
ndi thu duge duge loc béng cach st dung mang loc c6 kich thuée 16 0,2um, va bao

quan trong ti lanh cho dén khi sir dung.

1-2. Mé thé thuc khudn & quy mo 16n

Thé thuc khuan d3 chon dugc nudi cdy véi sb lugng 16n bang cach st dung SE.
SE duoc nudi cdy lac. Sau khi mdt phan gdm 1,5x10'° cfu (colony forming unit - don
vi tao khuén lac) dugc ly tdm & tdc do 4000 vong/phut trong 10 phut, cac hat dugc tai
tao huyén phu trong 4ml dung dich SM. Thé thuc khuin gdm 7,5x10” pfu (plaque
forming unit — don vi tao vét tan) dugc ching ngira vao d6 & MOI (MOI: multiplicity
of infection - hé s6 nhiém=0,005), sau d6 duoc u & nhiét d6 37°C trong 20 phut. Dung
dich nay dugc tiém vao 150ml mdi truong LB trong binh thét cd, va duoc nudi ciy &
nhiét 46 37°C trong 5 gid. B6 sung cloroform dén luong twong duwong véi 1% thé tich
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cudi truée khi lic dung dich nuéi cdy trong 20 phat. B sung 1in lrgt DNaza I va
RNaza A dén ndng d6 cubi 1pg/ml. D dung dich nay & nhiét d6 37°C trong 30 phit.
B sung 14n lugt NaCl va PEG (polyetylen glycol) dén ndng d6 cubi 1M va 10% (khéi
lugng/thé tich), va d & nhiét do 4°C thém 3 gid nita. Ly tim dung dich ndy & nhiét do
4°C va tdc @6 12000 vong/phut trong 20 phut dé loai dich ndi. Huyén phu chira cac hat
trong 5ml dung dich SM dugc dé & nhiét d6 trong phong trong 20 phit va dugc tron k§
v6i 4ml chloroform. Sau khi ly tim & nhiét d6 4°C va téc d6 4000 vong/phut trong 20
phit, loc dich ndi bing cach st dung mang loc ¢6 kich thudc 15 0,2um, va st dung
siéu ly tAm gradient ndng d6 glyxerol dé tinh ché ®CJ7 (ndng do: 40%, 5% glyxerol &
tbc d6 35000 vong/phat va & nhiét do 4°C trong 1 gid). ®CI7 da tinh ché dwoc tai tao
huyén phu trong 300p] dung dich SM, tiép d6 chuin do. ®CJ7 dugc ndp luu & Trung
tdm nudi cdy vi sinh vat Han Quéc (361-221, Honje 1, Seodaemun, Seoul) vao ngay
17 thang 8 nim 2009 v&i s6 truy cap KCCM11030P.

Vi du 2: Thir nghiém kha ning nhiém ®CJ7 ctia Salmonella

Dé phan tich thé thuc khuin di chon vé hoat tinh gy tan trén cac loai
Salmonella khong phai SE, tién hanh gy nhidm chéo véi cac lodi Salmonella khéc.
Két qua 13, ®CJ7 khong giy nhiém SC (Salmonella Choleraesuis), SD (Salmonella
Derby), SA (Salmonella arizonae), va SB (Salmonella bongori), nhung lai gdy nhiém
SE (Salmonella Enteritidis), ST (Salmonella Typhimurium), SG (Salmonella
Gallinarum) va SP (Salmonella Pullorum) (xem Vi du 11). Cac két qua dugc tém tit
trong Bang 1 dudi day va dugc thé hién ¢ FIG.2.

Bang 1
Nhiém ®CJ7 vao Salmonella
Kiéu Tén Tao vét Kiéu Tén Tao vét
huyét chiing tan huyét chiing tan
thanh thanh
SE SGSC SA ATCC
2282 13314
ST ATCC SB ATCC
14028 43975
SG SGSC SC ATCC
2293 10708

-20-




25270

SP SGSC O SD ATCC X
2295 6960
* ATCC: Trung tAm nguon sinh hoc toan cau

* SGSC: Trung tAm Iuu trit di truyén salmonella

Vi du 3: Hinh théi hoc ciia thé thyc khuén ®CI7

®CJ7 d3 tinh ché dugc pha lodng trong dung dich gelatin 0,01%, va sau dé
dugc cb dinh trong dung dich glutaraldehyt 2,5%. Mau dugc nhé 1én dia mica di phu
cacbon (khoang 2,5x2,5 mm), dé thich nghi trong 10 phut, va duoc rira bing nudc cat
vo tring. Mang cacbon dugc gin trén ludi dong, va nhudm bing 4% uranyl axetat
trong 30-60 gidy va duoc siy. Tién hanh kiém tra dudi kinh hién vi dién tir truyén qua
JEM-1011 (& 80kV, d6 phong dai 120.000 ~ 200.000 1an), nhu duge thé hién & FIG.1,
két qua 13, ®CJ7 da tinh ché c6 dic diém hinh thai hoc c6 capsit ciing ¢ va dudi dai
khéng co rit dugc, ching t6 ring né thude kiéu hinh thai B1 ciia ho Siphoviridae.

Vi du 4: Phan tich kiéu protein ctia ®CJ7

15u1 dung dich ®CJ7 da tinh ché ¢6 d6 chuin 10" pfu/ml duge tron véi 3ul
dung dich miu 5X SDS, va dugc lam néng trong 5 phut. Protein toan phin cia ®CJ7
dugc cho chay trén gel NuPAGE Bis-Tris 4-12% (Invitrogen). Sau d6, gel nay dugc
nhudm bang xanh coomassie trong 1 gid' & nhiét d6 trong phong. Cac dai chinh duoc
phat hién & céac kich thudce xép xi 38 kDa, 63 kDa, 52 kDa va 12 kDa, nhu duoc thé
hién trong FIG. 3.

Vi du 5: Téng kich thuéc bd gen ADN cia ®CJ7

ADN trong bd gen ctia ®CJ7 dugc phan lap bang cach st dung phuong phap
siéu ly tdm. Lién quan t6i van d& nay, bd sung EDTA (axit etylendiamintetraaxetic (d0
pH=8,0)) vao mdi truong nudi cdy ®CJ7 di tinh ché, proteinaza K, va SDS (natri
dodexyl sulfat) dén ndng d6 cudi 14n luot bing 20mM, 50ug/ml, va 0,5% (khéi
lwgng/thé tich) va sau d6 & & nhiét d6 50°C trong 1 gid. B sung thé tich phenol tuong
duong (46 pH=8,0) va tron ky. Sau khi ly tdm & téc do 12000 vong/phit va & nhiét do
trong phong trong 10 phiat, dich ndi dugc trén k§ véi thé tich PCI twong duong
(phenol:chloroform:rugu isoamyl=25:24:1). Ly tam tiép & tdc d6 12000 vong/phit va
& nhiét d6 trong phong trong 10 phiit dé tao ra dich ndi, sau d6 dich nbi nay duoc tron
vGi 1/10 thé tich natri axetat 3M va hai lugng thé tich etanol lanh 95%, va dé & -20°C
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trong 1 gid. Sau khi ly tim & 0°C va & téc o 12000 vong/phut trong 10 phut, dich ndi
nay dugc loai bé hoan toan, va hat ADN dugc hoa tan trong 50ul TE (Tris-EDTA (d0
pH=8,0)). Pha loding ADN d3 chiét 10 lin, va do hé s6 hip thu & ODyg d& xac dinh
ndng do ctia n6. Nap 1ug ADN bd gen tong cong vao gel agaroza PFGE (pulse-field
gel electrophoresis - dién di trén gel trong truong xung dién) 1%, tién hanh dién di &
nhiét d§ trong phong trong 20 gi&r véi su hd trg clia chuong trinh hé théng BIORAD
PFGE 7 (khoang kich thuéc 25-100 kbp; thoi gian chuyén 0,4-2,0 gidy, dang quét
tuyén tinh; dién 4p thuan 180V; dién 4p nghich 120V). Nhu dugc thé hién trong FIG.7,
®CJ7 c6 kich thuéec ADN bo gen xép xi bﬁng 39,2~ 44,1 kb.

Vi du 6: Phan tich dic diém di truyén ciia ®CJ7

Viéc phan tich dic diém di truyén cia ®CJ7 da tinh ché dugc bit diu bing cach
phan cét kép 5ug ADN trong bd gen ciia ®CJ7 bang enzym gi6i han Stul va Nrul, Afel
va HinCII, va SnaBl va Pvull. Vit truyén pCL1920 (Promega) duoc phan cét bing
Sma 1, va dugc xir Iy bang CIP (calf intestinal alkaline phosphatase - phosphataza
kiém rudt bé). Vat truyén T-blunt (Sogent) cling dugc st dung. ADN trong bd gen da
phan cit dugc trén véi vat truyén ndy theo ty 18 3:1, va duoc gin & nhiét do 16°C trong
2 gid. Vit truyén tai t6 hop thu duoc dugc chuyén vao E.coli DH50, sau d6 dugc dat
vao dia LB chua spexinomyxin hodc kanamyxin va X-gal (5-bromo-4-clo-3-indolyl-
beta-D-galactopyranosit) d chon loc xanh/tring. C4c khudn lac d4 chon dugc nuéi cdy
trong 16 gi® trong mdi truong nudi cdy chira khang sinh, ddng thoi lic. Sau do, chiét
cac plasmit bang cach sir dung bd kit tinh ché plasmit (Promega).

Viéc tach dong plasmit duge xac dinh bang PCR bang cach st dung bd doan
mdi chira FRT135 va FRT136 (c4c SEQ ID NO. 13 va 14) va M13 xudi va M13 nguoc
(cac SEQ ID NO. 15 va 16), va viéc chon loc chi duoc tién hanh ddi v6i cac manh xen
¢6 kich thuéc 1 kbp hoic 16n hon. C4c trinh tir bazo ctia ching dugc phan tich bang -
cach st dung cac bd doan mdi. Tir do, thu duoc cac trinh tu bazo nhu duge thé hién
lan lugt trong cac SEQ ID NO. tir 1 dén 4, mdi trinh tu nay co kich thuée 500 bp ~ 3
kbp, va dugc phan tich mirc d9 tuong déng v& trinh tu v6i su hd trg cla chuong trinh
NCBI blastx, va cac két qua dugc thé hién trong Bang 2 dudi day.
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Béang 2
Mirc tuong ddng trinh tu gitta ®CJ7 va cac thé thuc khuin khac
S6 Sinh vat Protein Blastx
Nghi ngd' | Chi thé | Ty1é | Trisbd
twong e
dong
1 |[Thé thuc khuin|protein gia thuyét| 118-567 | 17-166 | 146/150 | 6e-84
Salmonella = KS7 (97%)
Thé thuc khuanlprotein twong tu| 567-1031 | 1-155 | 145/155 | 5e-76
Salmonella enolaza (93%)
SETP3
Thd thuc khuan|protein gia thuyét| 659-297 | 1-120 | 113/121 | 2e-60
MB78 (93%)

2 |Thé thuc khuan|protein gia thuyét| 618-472 | 75-123 | 40/49 | 8e-31
Salmonella (81%)
SETP3
Thé thuc khuan|Endinuclaza gia| 108-479 | 261-384 | 123/124 | 5e-60
Enterobacteria dinh (99%)
Tl
Thé thuc khuan|protein gia thuyét| 498-119 | 1-119 | 69/119 | le-31
Erwinia  Eral03 (57%)

3 |Escherichia  coli hypoxanthin 489-268 | 109-182 | 73/74 | 1e-33
phosphoribosyl- (98%)
transferaza

Shigella  flexneri|hypoxanthin- 285-506 | 126-199 | 73/74 | le-65
guanin (98%)
phosphoribosyl-
transferaza

4 |Thé thuc khuan|protein gia thuyét| 103-1131 | 3-346 | 349/371 | 0e-00

Salmonella  KS7 (94%)

1128-25 | 212-581 | 161/166 | 3e-93
(96%)

Vi du 7: Thiét ké trinh tu doan mdi dic hiéu véi ®CJI7
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Dé nhan dién ®CJ7, tién hanh x4c dinh c4u tric doan mdi dic hiéu véi OCI7
dua trén co s& cac SEQ ID NO. tir 1 dén 4. Tién hanh PCR béng cach sir dung mdi bo
doan modi ciia cac SEQ ID NO. 5 va 6, SEQ ID NO. 7 va 8, SEQ ID NO. 9 va 10 va
SEQ ID NO. 11 va 12. B4 sung 0,1ug ADN trong bd gen cia thé thuc khudn va
0,5pmol mdi doan mdi vao hdn hop di trén trude (Bioneer), va didu chinh thé tich
cudi cting dén 20pl. Tién hanh PCR véi 30 chu ki bién tinh; 94°C trong 30 gidy, gén
mdi; 60°C trong 30 gidy, va polyme héa; 72°C, 1 phat. Do d6, cic san phim PCR thu
dugc c6 kich thuée xap xi 500 bp ~ 3 kbp véi cac bd doan mdi ¢ cac SEQ ID NO. 5
va 6, SEQ ID NO. 7 va 8, SEQ ID NO. 9 va 10 va SEQ ID NO. 11 va 12. Cac két qua
~ dugc thé hién trong FIG. 5.

Vi du 8: P bén pH cta thé thuc khuin

Pé x4c dinh xem OCJ7 c6 tdn tai trong méi trudng c6 do pH thip nhu da day
ga hay khong, tién hanh thir nghiém v& d6 6n dinh ciia ®CJ7 trong khoang pH rong
(@6 pH=2,1, 2.5, 3,0, 3,5, 4,0, 5,5, 6,4, 6,9, 7.4, 8,2, 9,0, 9,8 va 11,0). Diéu ché cac
dung dich c¢6 d6 pH khac nhau (dung dich dém natri axetat (d0 pH=4,0, pH=5,5 va
pH=6,4)), dung dich dém natri xitrat (40 pH=2,5, pH=3,0, pH=3,5), dung dich dém
natri phosphat (d¢ pH=6,9 va pH=7,4), Tris-HCI (d6 pH=8,2, pH=9,0 va pH=11,0)) &
ndng d6 2M. Tron 180ul mdi dung dich pH vé6i 20ul dung dich thé thuc khuin
(1,0x10" pfu/ml) @& thu dwoc ndng d6 ciia mdi dung dich pH biang 1M, sau d6 1 &
nhiét do trong phong trong 2 gid. Dung dich phan g nay dugc pha lodng theo chudi,
va nudi céy 10ul mdi dich pha lodng & nhiét d6 37°C trong 18 gid bang phuong phap
phu aga mém, va tién hanh do d6 chuin cta dich tan thé thuc khudn. So sanh su thay
ddi vé& @6 chuén theo cac gia tri pH khac nhau dé danh gia do on dinh cta thé thuc
khudn theo gia tri pH so v6i d6 chuén cia ®CJ7 & 0 gio. Két quéa cho thiy ring thé
thuc khuén khong bi méat hoat tinh ctia né va duy tri dugc do 4n dinh xuéng con
pH=3,0. Tuy nhién, né bi mit hoat tinh & pH=2,5 hoic thip hon. Cac két qua duoc thé
hién trong FIG..6.

Vi du 9: P9 bén nhiét ctia thé thuc khuin

bé s dung 1am chét phu gia thuc phém, thé thuc khudn duoc danh gia do 6n
dinh v6i nhiét phat sinh trong qua trinh ché bién. Cu thé, 200pl dung dich ©CJ7
(1,0x10"" pfu/ml) duge a & cac nhiét do 37°C, 45°C, 53°C, 60°C, 70°C, hoic 80°C
trong thoi gian 0 phut, 10 phut, 30 phut, 60 phut, va 120 phut. Dung dich nay dugc pha
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lodng theo chudi, va nudi cdy 10p]l mdi dich pha lodng & nhiét do6 37°C trong 18 gior
bang phuong phép phit aga mém dé xac dinh d6 chuin cua dich tan thé thue khuin. So
sanh sy thay d6i vé do chuén theo nhiét do va thoi gian phoi nhim dwoc dénh gia dé
xé4c dinh d6 6n dinh v6i nhiét cia thé thuc khuén so véi do chudn & 0 gidr va 37°C. Cac
Kkét qua cho théy réng thé thuc khuin khong bi mét hoat tinh cta né & nhiét do 70°C
1én dén 2 gid, bi mét hoat tinh ctia né & nhiét o 80°C trong 10 phut , nhung bi mét
hoat tinh hoan toan khi bi phoi nhiém & 80°C trong hon 10 phut. Cac két qua dugc thé
hién trong FIG.7.

Vi du 10: Kha ndng chiu dung trong diéu kién séy kho cta thé thuc khun

Dé str dung 1am chét phu gia thuc phdm, thé thuc khun dugce danh gia vé kha
ning chiu dung trong didu kién sdy kho trong qua trinh ché bién. Trén co s cac két
qua ciia thir nghiém vé do on dinh nhiét, tién hanh thir nghiém vé kha ning chiu dung
nay bing cach sir dung may phun siy (Lab Plant). Pextrin va dudng déu 13 cht khir
tring dugc bd sung lan lugt voi lugng 40% va 2% (khdi luong/thé tich) vao 50 mL
dung dich ®CJ7 c6 do chuén 1,0)(1011 pfu/ml. Dung dich thu dugc dugc phun vao bén
trong may phun sy trong d6 mit trong va mit ngoai ciia may duoc duy tri 1an lugt &
120°C va 70°C. Tir d6, 0,3g bot thu duoc duge tai tao huyén phi trong 2 mL dung dich
SM va dugc xac dinh gia tri do chudn. Sau khi séy kho, thé thuc khudn hoan toan
khong bi giam hoat tinh so véi d6 chudn trudc khi sdy. Cac két qua duoc thé hién
trong FI1G.8.

Vi du 11: Phd ciia cac ching & bao vét cha kiéu dai nhidm thé thuc khuén

Hoat tinh gy tan ctia thé thuc khudn ®CJ7 dugc danh gia ddi voi Salmonella
Enteritidis kiéu dai Han Quéc (36 ching), Salmonella Typhimurium (22 ching),
Salmonella Gallinarum (56 ching), Salmonella Pullorum (19 chung), Salmonella
Choleraesuis (2 ching), Salmonella Derby (4 ching) va Salmonella Arizona (1 ching),
va Salmonella Bongori (1 ching), thu dugc tir Phong thi nghiém bénh gia cim, Ban
thubc tha y, Pai hoc quéc gia Seoul, va Trung tim Nghién ctru va Panh gia quéc gia
Thi y va Trung tdm khdng ché va phong bénh Han Quéc (Laboratory of Avian
Diseases, College of Veterinary Medicine, Seoul National University, and National
Veterinary Research and Quarantive Service and the Korea Centers for Disease
Control and Prevention), ngoai cac ching duoc st dung trong sang ché SE (SE SGSC
2282), ST (ATCC ST14028), SG (SGSC SG2293) va SP (SGSC SP2295). Troén 150pul
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moi trudng nudi cdy lic mdi ching (ODgpy=2), v nudi cdy 10ul dung dich ®CJ7 (10"
pfu/ml) & nhiét ¢ 37°C trong 18 gid bang phuong phap pht aga mém dé kiém tra tao
vét tan. Quan sat thiy ring thé thuc khudn ®CJ7 c6 hoat tinh gdy tan bang 94% dbi
v6i tht ca cac ching SE, ST, SG va SP. Céac két qua dugc thé hién & Bang 3 duéi day.

" Bang 3
Hoat tinh gy tan ctia ®CJ7 khang cac ching kiéu dai Han Quéc
SE, ST, SG, va SP

Kiéu | Tén chiing Tao vét Kiéu Tén chiing | Tao vét tan
huyét tan ®CJ7 | huyét ®CJ7
thanh thanh
SNU SG1 o) SNU ST1 o)
SNU SG2 0 SNU ST2 o)
SNU SG3 0 SNU ST3 o)
SNU SG4 o) SNU ST4 o)
SNU SG5 o) SNU ST7 o)
SNU SG6 o) SNU ST8 0
SNU SG7 o) SNU ST11 0
SNUSGS |0 SNUSTIZ |O
SNU SG9 o) SNU ST13 X
SNU SG10 | O SNU ST14 o)
G SNU SG11 | O - SNU ST17 o)
SNU SG12 | O SNU ST18 0
SNUSGI3 |O | SNU ST19 X
SNUSGI4 |O SNU ST20 o)
SNUSGI5 |O SNU ST25 o)
SNU SG16 | O SNU ST26 o)
SNU SG17 | O SNU ST37 0
SNU SG18 | O SNU ST38 o)
SNU SG19 | O SNU ST41 0
SNU SG20 | O SNU ST42 o)
SNUSG21 |O ATCCUK1 |O
SNUSG22 |O ATCC 140288 | O
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SP

SNUSG23 | O SGSC STM141| O
SNU SG24 | O SGSC STM260| O
SNU SG25 | O SGSC SIM O
SA2197
SNU SG26 | O SGSC SE2282 | O
SNU SG27 | O SGSC SE2377 | O
SNU SG28 | O PT4 S1400194 | O
SNU SG30 | O PT4 LAS2 O
SNU SG31 | O NVRQS SE004| O
SNUSG32 | O NVRQS SE005| O
SNUSG33 | O KCDC SE008 | O
SNUSG34 | O KCDC SE009 | O
SNU SG36 | O KCDC SE010 | O
SNU SG37 | O KCDC SEO11 | O
SNU SG38 | O KCDC SE012 | O
SNU SG39 | O KCDC SE013 | O
SNU SG40 | O KCDC SE014 | O
SNU SG41 | O KCDC SE015 | O
SNU SG42 | O SE KCDC SE016 | O
SNUSG43 | O KCDC SE017 | O
SNUSG44 | O KCDC SE018 | O
SNUSG45 | O KCDC SE019 | O
SNU SG46 | O KCDC SE020 | O
SNU SG47 | O KCDC SE021 | O
SNU SG48 | O KCDC SE022 | O
SNUSG49 | O KCDC SE023 | O
SNUSG50 |O KCDC SE024 | O
SGSC SG9184 O KCDC SE025 | O
SGSC 8G2297 O KCDC SE026 | O
SGSC 8G2293 O KCDC SE027 | O
SGSC SG2744 O KCDC SE028 | O
SGSC 8SG279¢ O KCDC SE029 | O
SNU SP1 O KCDC SE030 | O
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SNUSP4 |O KCDC SE031 [O
SNUSP5 | O KCDC SE032 |O
SNU SP8 0 KCDC SE033 | O
SNUSPI1 | O KCDC SE034 |O
SGSC SP2294/ O KCDC SE035 |O
'SGSC SP2295/ O KCDC SE036 | O
SGSC SP2737 O KCDC SE037 | O
SGSC SP2739 O ATCC SC1070§ X
SGSC SP2742 O ¢ FATcc sl X
SGSC SP2743| O ATCC SD6960| X
SGSC SP2743 O ATCC SD2466| O
SGSC SP2751] O D Tcc spaser o
SGSC SP4663| O ATCC SD2468| X
SGSC SP4664 O SA | ATCC SA1331{ X
SGSC SP4665 O SB | ATCC SB4397{ X
SGSC SP4666 O

SGSC SP4667 O

SGSC SA1684 O

* SNU: Phong thi nghiém bénh gia cim, Ban thudc tha y, Pai hoc qubc gia
Seoul

* SGSC: Trung tAm Iuu trir di truyén salmonella

* NVRQS: Cuc nghién ctru & kiém dich tha y quéc gia

* KCDC : Trung tdim khdng ché va phong ngira bénh & Han Quéc

Vi du 12: Thir nghiém ddc tinh cia thé thuc khuin

Dé str dung an toan trong viéc phong ngira bénh pho thuong han, ngd doc thuc
pham nhidm Salmonella, bénh thwong han va bénh bach ly thuong han, thé thuc khuin
duoc thir nghiém ddc tinh in vivo. Thir nghiém ddc tinh dwgc tién hanh véi cac lidu
riéng r& ding qua dudng miéng. Trong thir nghiém nay, chudt dugc cho dung liéu
riéng & chira ®CJ7 qua dudng miéng va duoc kiém tra v& ddc tinh cip tinh dé xac
dinh néng do gay chét Xép xi cia ®CJ7. Pé dat dugc muc dich nay, trude tién, chudt
duc va chudt cai (SD) khong chira mam bénh dic hiéu (specific-pathogen free - SPF) 7
tudn tuéi, mdi nhém gdm 10 con, dugc dé doi trong 24 gidy trude khi cho dung ®CJ7.

-28-



25270

Vao ngay dung thé thuc khuin, 5 con chudt duc va 5 con chudt cai dugc cho dung
®CJ7qua dudng miéng véi lidu 10 mL/kg c¢6 d6 chudn 1 X 10" pfu/ml bing cach sir
dung dau do qua dudng miéng, ddng thdi 5 con thudc nhém dbi chimmg dugc cho dung
hdn hop 20mM Tris-HC1 va 2mM MgCl, qua dudng miéng. Bén gid sau khi ding qua
dudng miéng, cung cip thirc an cho chudt. Bén giv kiém tra mot 14n, bit dau tir phut
thir 30 sau khi diing trong ngay dung thé thuc khudn. Sau d6, ching duoc kiém tra cac
triéu chtimg chung 1 1in/ngay trong 14 ngay. Khéng c6 con nio bi chét. ®CJ7 khong
gay ra cac triéu ching nhiém ddc cling nhu céc triéu ching 1am sang dang chu . Két
qua dugc tém tit trong Bang 4 va 5 dudi ddy. Thé trong dugc ghi lai truée va sau khi
dung 1 3, 7, 10 va 14 ngay. Khong thiy c6 su thay ddi dang ké vé thé trong, chung t6
rang ®CJ7 khong giy ra phan tng doc tinh da dé lam giam su thém #n hosc thay dbi
thé trong. Cac két qua nay duoc thé hién & FIG.9. Nhan thdy khéng c6 triéu ching bét
thuong dang chii ¥ & co quan bt ky nhu duoc kiém tra bing cach kham nghiém va
bing mit thudong. Do d6, thé thuc khuén ®CJ7 méi 1a khong ¢6 doc tinh.

Béang 4
Thtr nghi€ém d¢c tinh khi ding ®CJ7 qua dudng miéng
d6i v&i ty 16 tir vong va céc triéu ching chung

Gi¢itinh  |Liéupfukg |Ty 18 tr vong cudi D4u hiéu 14m sang
Puc Cai Puc Cai
Puc Péi chimg  |0/5 0/5 0/5 0/5
10~ 0/5 0/5 0/5 0/5
Cai Doi ching  [0/5 0/5 0/5 0/5
10"~ 0/5 0/5 0/5 0/5
Bang 5

Thtr nghiém dgc tinh khi dung ®CJ7 qua duong miéng

doi véi su bat thuong & cac co quan

Giéi tinh  |Liéu (pfu/kg)|Nhan thay|T4n suét
r0 rang
Puc Péi chimg |N.AD*  |5/5
107 N.AD 5/5
Cai Pbi chimg [N.A.D 5/5
107 N.A.D 5/5
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a: khong phat hién thy tridu chimg bét thudng.

Vi du 13: Hiéu luc cia thé thuc khudn

Dé danh gia hiéu luc caa ®CJ7 dé dﬁhg trong phong ngira va diéu tri cac bénh
do Salmonella gay ra, thé thuc khuan dugc danh gi vé kha ning khéng ché salmonella
& nong trai nudi ga, trong d6 20.000 con ga dé trimg duge nudi trong diéu kién khic
nghiét khang nhiém salmonella.

Nuéc ubng chirc ®CJ7 & ndng do 10° pfu/L duoc cép trong téng thoi gian 25
ngay. Trudc tién, né duogc cdp trong 17 ngdy. Sau do, nuéc ubng khéng chira ®CJ7
dugc cip trong 10 ngay trudce khi bat ddu cép lai nude ubng chira ®CJ7 trong 8 ngay.
Trudc va sau khi cdp ®CJ7, tién hanh kiém tra salmonella trong méi trudng § rom va
bui va dé nudi cac miu ga non, 16ng va vo tring. Trude khi cap ®CJ7, phat hién thdy
c6 salmonella & 16ng noi 4p tring va ga non, chimg té ring rit kho dé khdng ché
salmonella & néng trai rong mac du cac thiét bi khéng ché salmonella d3 dugc van
hanh & d6. Tréi lai, sau khi cAp ®CJ7, khong phat hién thiy vi khudn salmonella & cac
moi trudng va cac mau nudi nay. Do d6, viéc cdp ®CJ7 & dang nudc udng 13 c6 tac

dung phong ngira sy lay lan salmonella va khdng ché salmonella. Két qua dugc tém tit

trong Bang 6 dudi day.
Bang 6
T4c dung tiy ué cia ®CJ7 dbi voi Salmonella
Ngay Mbi trudng Mau nudi
Truéc khi O rom Bui Ga Long | Vo tring
cr?ip
-30 - - - + -
-21 + + - -
-16 - - + - -
-13 - - - + -
Cap so bb|0 - - - - -
OCJ7
2 - _ - _ -
4 - - - _ -
6 - - - - -
8 - - - - -
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10 - - - - -
12 - - - - -
14 - - - - -
16 - - - - -
Cip ngit[-10 - - - - -
quang
-7 - - - - -
-4 - - - - -
-1 - - - - -
Céap  thu|0 - - - - -
cip ®CI7
2 - - - - -
4 - - - - -
6 - - - - -
8 - - - - -
9 - - - - -

Vi du 14: Hiéu luc cia thé thuc khuin trong chat khir trung
Pé danh gia hiéu luc cta thé thuc khudn 1am chét 1am sach khéng salmonella.
Nhiam muc dich so sanh, harasol (Yuhan Corporation, natri hypoclorua 4,6%, chit khu
tring & chudng gia cAm, ngan hang va nudc udng) duoc st dung 1am nhém dbi chtiing
trong diéu kién nuée nhe, nguyén liéu hitu co, va sira.
®CJ7 c6 @ chuin 10° pfu/ml, harasol (natri hypoclorua 4,6%), va chung SE
duogc tao ra. Sau khi phat trién t6i 0.D.=0,5, SE duoc pha lodng 5 lan trong nudc nhe
dé thu dugc 0.D.= 0,1. Hai binh thét ¢ 250mL, mdi binh chira 50mL nu6c nhe, dich
pha lodng nguyén liéu hitu co, hodc 20% sita pha lodng trong nudc nhe, duoc didu ché.
Thé thuc khuin dugc bd sung véi luong 107 pfu vao mot binh dong thoi 1/240 dich
pha lodng parasol duoc bd sung vao binh con lai. BS sung vao mdi binh 2 mL moi
trudng nudi cdy vi khudn c6 0.D.=0,1, sau d6 1 & 37°C va 200 vong/phut bing céch
ldy mau & 0,5 gio, 2,5 giv, 6 gid, va 10 gid. C4c mu nay duge pha loing theo chudi
va duge dan vao c4c tham LB. Sau khi &t & 37°C trong 18 gidy, cac té bao dugc dém dé
xé4c dinh hoat tinh khang khudn. Khi sir dung nudc nhe, chit khir trung thong thuong
c6 hoat tinh khang khuén thay ddi trong pham vi rong phu thudc vao diéu kién. Tréi lai,
thé thuc khuén c6 hoat tinh khang khuin ddng nhét ngay ca trong cac diéu kién khac
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nhau. Céc két qua dugc thé hién ¢ FIG.10.

Vi du 15: Hiéu luc cta thé thuc khuan trong chét 1am sach

’ Dé sir dung lam chét 1am sach cho san phém thit, thé thuc khuin dugc danh
gi4 kha niang khdong ché vi khuin salmonella so v6i chit 1am sach thong thudong (4~6%
Natri hypoclorua). Dé tién hanh, miéng trc ga 50g duoc mua tir cira hang. M6i trudong
nudi cdy lic chira SE (0.D.=2) duoc diéu chinh t6i ndng d6 10° cfu/ml va phan phéi
ddng déu véi luong 200 pL 1én miéng e ga nay, sau d6 dé khé & nhiét do trong phong
trong 12 phut. Thé thuc khudn ®CJ7 duoc cip v6i ndng do 10° pfu/L, 10" pfu/L, va
10" pfu/L va 50 ppm trong c4c binh xit trong tng va chit 1am sach clorua c6 ndng dd
50 ppm trong binh xit. Chiing dugc phun xit v6i tdc d6 1 1an/gidy trong 10 gidy. Cac
miéng rc ga d3 xur ly duge dat trong cac hdp sach tuong Gng, sau do bd sung 30mL
dung dich dém SM. Céc hop nay duoc lic theo dudng ban nguyét. Dich WCR (whole
carcass rinse - nuéc rira thit) thu duge nhu viy duge pha lodng theo chudi va dich pha
lodng dugc phan phéi vao méi truong LB, sau d6 & & 37°C trong 18 gir dé xéac dinh s
lwrong SE. Ngay sau khi xir 1y, nhan thdy chét lam sach tiéu diét dugc vi khuin
salmonella. Tuy nhién, thé thuc khuin ®CJ7 dugc xac dinh 14 ¢6 tic dung rat tot.
Ngoai ra, theo thoi gian, thé thuc khuin ¢ hoat tinh 1am sach khong ddi, so v&i hop
chit héa hoc. Két qua dugc tém tit trong Bang 7 duéi day.

Bang 7
So sanh tdc dung 1am sach gitta ®CJ7 va chit 1am sach
Thoi gian Chat Ty 1& khir Salmonella (%)
(phut)
0 Dung dich d¢m SM
PHI 10°pfu/L 3,70
PHI 10"’pfu/L 1,27
PHI 10" 'pfu/L 48,09
Clorua 50 ppm (+14,50)
30 Dung dich d¢m SM
PHI 10°pfu/L 21,31
PHI 10"%pfu/L 22,45
PHI 10" 'pfu/L 68,71
Clorua 50 ppm 9,52
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200 Dung dich d¢m SM
PHI 10°pfu/L 36,00
PHI 10"pfu/L 43,75
PHI 10" 'pfu/L 49,63
Clorua 50 ppm 12,59
1440 Dung dich dém SM
PHI 10°pfu/L 24,39
PHI 10 °pfu/L 60,58
PHI 10" pfu/L 73,33
Clorua 50 ppm 13,33

Kha ning trng dung trong cong nghiép

Nigoai tinh bén axit, nhiét va sdy tuyét voi nhu da néu trén, thé thuc khudn méi
theo sang ché c6 hoat tinh khang khuin dic hiéu khing mot hodc nhidu vi khuin
Salmonella dugc chon tr nhém gdm Salmonella Enteritidis (SE), Salmonella
Typhimurium (ST), Salmonella Gallinarum (SG), va Salmonella Pullorum (SP) ma
khong 1am anh huéng dén vi khudn c6 loi, ching c6 thé dugc sit dung rong rai 1am
hoat chit cho chét tri liéu, thirc dn hoac nuédc uéng cho vat nudi, chit 1am sach va chit
khir tring diing dé phong ngira va diéu tri cac bénh nhidm khudn gay ra bdi Salmonella
Enteritidis, Salmonella Typhimurium, Salmonella Gallinarum hodc Salmonella
Pullorum bao gdm bénh phé thuong han, ngd doc thuc phdm nhidm Salmonella, bénh
thuong han, va bénh bach ly thuong han.

Mic dii cic phuong 4n uu tién theo sang ché duoc md ta chi nhdm muc dich
minh hoa, nhung ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuét nay s& hiéu ring
c6 thé ¢6 cac cai bién, bd sung va thay thé khac nhau, ma khong vugt qua pham vi cda
sang ché nhu dugc x4c dinh trong phan yéu ciu bao ho kém theo.

-33-



25270

BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION COF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

-
To. CJ CheilJedang Corporation
500 5S-GA NAMDAEMUN-RO RECEIPT IN THE CASE OF AN ORIGINAL

issued pursuant to Rule 7.1 by the
CHUNG-KU, SEOUL INTERNATIONAL DEPOSITARY AUTHORITY
REPUBLIC OF KOREA identified at the bottom of this page

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Accession number given by the
DEPOSITOR : INTERNATIONAL DEPOSITARY AUTHORITY:
Bacteriophage ®CJ7 KCCM11030P

1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONCMIC DESIGNATION

The microorganism identified under I above was accompanied by:
[ a scientific description
[J a proposed taxonomic designation

(Mark with a cross where applicable)

II. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
which was received by it on August. 14. 2009. (date of the original deposit)’

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Korean Culture Center of Microorganisms Signature(s) of person(s) having the power

to represent the International Depositary
Address : 361-221, Yurim B/D N

Hongje-1-dong,

Authority or of authorizesmagise oy

Seodaemun-gu
SEOUL 120-091 Date: August. 14, 2008.

Republic of Korea = 3
" Where Rule 6.4(d) applies, such date is the date on which the status of intd S wedtary authority
was acquired; where a deposit made outside the Budapest Treaty after the acquisition of the status of
international depositary authority is converted into a deposit under the Budapest Treaty, such date is the
date on which the microorganism was received by the intemmational depositary authority.
Form BP/4 Sole page

DRUYSHEME ..

g
120091 MEA| MUIET ZHI1S 361-221 Tel: 02-391-0950, 396-0950 Fax: 02-392-2859 E-mail: kicc@kcem.ar.kr

IKOREAN CULTURE CENTER OF MICROORGANISMS  scsearmrasrarovior cosnir cammenzac,
361-221 Hongje-idong, Seadaemun-gy, Seoul, 120-091, Korea  Tel: 82-2-391-0950, 396-0950 Fax: 82-2-392-2850 E-mail: kicc@keem.or.r
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YEU CAU BAO HQ
1. Thé thuc khudn phan 1ap, c6 hoat tinh khang khudn dic hiéu khang mét hodc nhidu
vi khuin Salmonella dugc chon tir nhém gbm Salmonella Enteritidis, Salmonella

Typhimurium, Salmonella Gallinarum va Salmonella Pullorum, dugc ndp luu véi s6
truy cap KCCM11030P.

2. Ché pham ding dé phong ngira hodc diéu tri cac bénh nhiém khudn gay ra béi mot
hoic nhiéu ching Salmonella duoc chon tir nhém gdm Salmonella Enteritidis,
Salmonella Typhimurium, Salmonella Gallinarum, va Salmonella Pullorum, bao gdm
hoat chat 1a thé thuc khuén theo diém 1.

3. Chat khang sinh chira hoat chét 13 thé thuc khuén theo diém 1.

4. Thitc an cho vAt nudi chira hoat chét 13 thé thuc khuén theo diém 1.

5. Nuéde uéng cho vét nudi chira hoat chit 1 thé thuc khudn theo diém 1.

6. Chit khir tring chira hoat chét 13 thé thuc theo diém 1.

7. Chét 1am sach chira hoat chit 13 thé thuc khudn theo diém 1.
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FIG.1
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Thé thuc khudn KCCM11030P

1

cctatagtat cgaaaggcta ctcgatgacg cgaggtaaca acgtgtggceg agtagacctg

gceggtggeg gggttegeca ggggegtgat acatactttg atatgttccc gattaacgtt

accctggtcg tatcaccgtt ggggceggceaa geattcctca gtttcatgga gaaggtagac

-43-

60

120

180



25270

ggaggggctt ccagtttctg gatgaaacac gacttgggtc agggtatcga ggattaccag 240

gttactctaa catctacgtg gaacgagtcc accgacgacg ggaagaactg ggtaataact 300

ttcacggcca cageccgagaa atcaccattc caggaagceceg geagegectg tcttaaccag 360

aatctgcccg acttatatgg atgctacggc gattgtcttg gtgaatttct taaaacttac 420

ggagtgtacc aaactacatt ccctcgaatc tgggacccaa tgcaatgagt caggaatcag 480

tagaagcggc ataccggcegt aagctggegt ccaatcccga tggegagatg gattttatta 540

ccctggagat atcccaccct cttctttcga agegetggtt gettgtgege ggggetaacg 600

acttgaccgc tactctagag acgggtgagg ttgttacatt cgagggtacg ccgatggagg 660

ccaagaacgc cgccaacaat aacgatatgg accagaccgc ctctttctct ttgecggatg 720

tgcttaatat actggacgag gaaatggacc geatccctta tgataataag gaattgecca 780

aattcatctt ccggegttac gtgagcacgg acctgtcata cccatgegat gggecggtgg 840

tatatgaatt gcaaacactc acacaagaga aaggagtgtt cacagcggaa acaggtacac 900
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ccatgcttaa ccaacgagct accggaatcc tgatgacgee ggaggagatt cctttacttc 960
gagggatact gacatcgtga atattaacga ttacacfggc ctgcegtatg acttecgecg 1020
ccgtaattgt tggcaccacg tccgcaacgt ccgggetgac geggggttat caactccaat 1080
gttcgatgta acaagcccaa cggcaataga tgcagctttc gatgacggcc attcagaccc 1146
taaaggtctt aggcgagtgc ttactccgea gaattttgac gecgttctac teggtgtgaa 1200
acatcgaggg cggatagtgt ggcacgctgg ggtatattac gaagggatgg ttagcecactg 1260
tgagctggceg tccagacﬁagg ttagactgga tagtctggaa gaccttaaag atacttattc 1320
ggagattgaa ttftggcgct agtaattcac tacacacgaa acgaagacgg cacatttgac 1380
gttaaacgtt atcg 1394

<210> 2

<211> 672

<212> ADN

<213> Thé thyc khudn KCCM11030P

<400> 2
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aaccgggagg tgtcgecegta ttatgegtat aagttcgggg attgtatgat ttcagcacat 60

cacgggcatt gttctaactt tactaaagta gagcagtcta taataggtaa gtatcgggag 120

atgtacgggc agtgtaagtt cacatatgtc catacgggtc acctacacca ccgggeggtt 180

aaagagacta atcttctaat tgttgagcaa caccagacat tagcggctaa agatgagtat 240

tctagtaaag geggttatta ttcaggtaga agcgcaaatg tgattacata ccataaacgt 300

tacggggagg tgtcccgceat aagtatacct gttgaaatge tgegagacat aaaccccaaa 360

tcaacatact aaaatgtagg tgaaaggatg gattggagtg aggtttttag ctacaaaaac 420

ggcgtcctat actggaaagt caaatcatgt cgecgtaacg atgtgaatgt aggggatgtg 480

gccgggagtt tgtgtaaaaa cggctattgg tatgtcatgt tcggtaaccg taagtttaaa 540

aggtctaggg tggtgtatga gatgttctca ggtaagattc caaaaggatt tgtcatagac 600

cacaccaacc atgatacctg tgacgacaga attgaaaacc tgtcatgcaa atccagaagg 660

gacaacatgg tt 672
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<210> 3
<211> 581
<212> ADN

<213> Thé thuc khudn KCCM11030P

<400> 3

gacggatggc ttgctgegtg atctggatgt gttctccacg tecggactgg ccttgeectg 60

gcgtaccgtc acgggatttc caacctcaag ctgaaacacg ccaaccacaa ataaaaatge 120

catgccggat gcaacacatc cggceaacttc acacttactc gtccagcaga atcactttge 180

cgatatacgg cagatgacgg taacgctgtg cgtaatcaat gccgtaaccc accacaaact 240

catccgggat cgagaaaccg ataaattcta ccgggacgtt cacttcacga cgggacggtt 300

tatccagcag cgtacaaatc gccagegact teggttcgeg caggettaag atctcacgea 360

ctttcgacag tgtatccccg agtcgatgat atcttcaaca atcagcacgt ccttgecacg 420

gatatcttca tccagatctt tgaggatttt cacatcatgg gtggtggaca tgecegctacc 480

gtagctggag gcggtcataa agtcgacttc atgagatacc tgaacttcac ggcacaggtc 540

cgccataaac ataaatgagc cacgcagcaa ggceatcggtc a 581
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<210> 4
<211> 1008
<212> ADN

<213> Thé thyc khudn KCCM11030P

<400> 4

acaggcaatt tagcatactc atggtcgegt cgcaatcgec gtgaggaacg cgetgacatt

aacgtttaca ccacgacctc cggcacctgg gatgagtttg ttgaacttat gcaaccgctt

aaacgttcgc gecggaaccce caagacagac cccggctaca ttaccgecge ttgtaccgee

acggtaagct ctaccggtaa agaagccgcc gaaggtatgt tctatcgcetg caatgegtct

gttacgtctt catccctgge ctatgecgac gtggacageg cgacgecgga agagttegea

accgactgtg agatggtgcg cgagtcacgt tacgcaatga tgctctacac cacggeatec

cacaccgaag aagcgccgeg ctaccgegte gttatgectg tacgcactcc ggtaaccggt

ggcgacatca tccgeatecg gtacggectg ttggeacact tecttaaagg tegtgacgtg

gatagcgcceg ggttcaccct gtcgeagect atgtaccgec cgeecggtagg aagecaggtc
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atcgtgtctg aaagtagcceg catgattacg gcgagcaagc ttatggagga agttcctgaa 600

attaacgtta ccggtgcttc tgattataaa gttccggagg gtgaacaatc cgaattaacc 660

gacctgtttg aagagttcgc ttttgaattc ggcggacgta tgaccgaccg cggectgeaa 720

atgcccgeca cgeecggagea cgctgcccaa tacactaccg gcgaacctaa gcaggacgac 780

ttcctgttct gttggecgeg cgacggcettc gagegaccca acgttaccct gtaccacgat 840

accgacctgg tagctacggg cgggatgaag cctggeggac gggatatgtg ggcttacget 900

tgtgcggeca ccggcettacc ttttgacegt gtggagtgec gettgggtag geggaggesse 960

tcacttgcga cgaagaagac ctggacgacg agaccaccag caccacaa 1008

<210> 5
<211> 18
<212> ADN

<213> Trinh tw nhan tao

<220>

<223> doan moi
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<400>
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5

cctatagtat cgaaaggc 18

<210>

<211>

<212>

<213>

<220>

<223>

<400>

6
22
ADN

Trinh tw nhan tao

doan moi

6

cgataacgtt taacgtcaaa tg 22

<210>

<211>

<212>

<213>

<220>

7
18
ADN

Trinh tw nhan tao
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<400>
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doan moi

7

aaccgggagg tgtcgeeg 18

<210>

<211>

<212>

<213>

<220>

<223>

<400>

8
20
ADN

Trinh tw nhan tao

doan moi

8

aaccatgttg tcecttctgg 20

<210>

<211>

<212>

<213>

9
18
ADN

Trinh tw nhén tao
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<220>

<223>

<400>
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doan moi

9

gacggatggc ttgctgeg 18

<210>

<211>

<212>

<213>

<220>

<223>

<400>

10
18
ADN

Trinh tw nhan tao

doan moi

10

tgaccgatgc cttgctgce 18

<210>

<211>

<212>

<213>

11
20
ADN

Trinh tw nhan tao
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<220>

<223>

<400>
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doan moi

11

acaggcaatt tagcatactc 20

<210>

<211>

<212>

<213>

<220>

<223>

<400>

ADN

Trinh tw nhan tao

doan moi

12

ttgtggtgct ggtggttcett cg 22

<210>

<211>

<212>

13
20

ADN
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<213> Trinh tuw nhan tao

<220>

<223>

<400>

doan moi

13

cgggcctctt cgctattacg 20

<210>

<211>

<212>

<213>

<220>

<223>

<400>

14
20
ADN

Trinh tw nhan tao

doan moi

14

aggcttaccc gtcttactgt 20

<210>

<211>

15

17
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<213>

<220>

<223>

<400>
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ADN

Trinh tw nhan tao

doan moi

15

gtaaaacgac ggccagt 17

<210>

<211>

<212>

<213>

<220>

<223>

<400>

16
16
ADN

Trinh tw nhan tao

doan mbi

16

aacagctatg accatg 16
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