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pham dung dé phong ngira hodc diéu tri bénh nhiém khuin gy ra bai Enterotoxigenic

E.coli chira hoat chét 1a thé thuc khuan nay, khang sinh chira hoat chat 13 thé thyc khuan

nay, thirc an bo sung chira hoat chat 14 thé thyc khuan nay, chat khir tring hodc chat lam

sach chira hoat chit 13 thé thuc khuan nay, va phuong phap diéu tri bénh truc khuan E.coli

(colibacillosis) bang cach sir dung thé thuc khuan nay. Thé thyc khuan theo sang ché c6

hoat tinh diét khuan dic hi¢u khang E.coli gy bénh, va bén véi axit va nhiét. Do do, thé

thuc khudn theo sang ché c6 thé duoc st dung dé phong ngira hodc diéu tri bénh truc
khuan E.coli & lon, 1a bénh nhiém khudn gy ra boi E.coli gdy bénh, va ciing c6 thé duoc
str dung rong rai trong thirc dn bd sung cho dong vat, chat khir tring, va chit lam sach.
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Linh vue ky thuit dwoc dé cap
Sang ché dé cap dén thé thuc khuin phén 14p c6 hoat tinh diét khuan E.coli dic

hi€u, va ché pham diét khuan chtra no.

Tinh trang k§ thuit ciia sing ché

E.coli 12 vi khudn gram am, c6 cu tao hinh que ngén thudc chi Escherichia va ho
Enterobacteriaceae, va la mot phﬁn cua quén thé vi khuan trong hé tiéu hoa cua nhiéu
loai dong vat khac nhau bao g61n dong vat co6 vi. Nhan théy réng hau hét cac ching F.
coli 1a khong gay bénh va c6 thé gdy bénh nhidm khudn co hoi, nhung mot s6 ching lai
c6 kha ning cao trong viéc giy ra bénh duong rudt va bénh nhiém trung méu tram trong
& dong vét c6 va bao gébm ngudi. Trong sd cac bénh nay, cac ching giy ra bénh & da
day-rudt c6 thé dugc chia chii yéu thanh 6 nhom dua vao kha ning gy doc cla ching;
Enterotoxigenic E.coli (ETEC), Enteropathogenic E.coli (EPEC), Enterohemorrhagic
E.coli (EHEC), Enteroaggregative E.coli (EAEC), Enteroinvasive E.coli (EIEC), va
Necrotoxigenic E.coli (NTEC). Da biét rang Enterotoxigenic E.coli (ETEC) gay ra bénh
nhiém khuén & lon. N6i chung, cc bénh do 1y nhidm vi khuén hodc virut ¢ thé dugc
chin doan bang cach x4c dinh ngudn gy bénh. Tuy nhién, do E.coli ¢6 mit trong rudt
cua cac dong vat khoe manh, nén viéc chdn doan sém cac bénh gay ra boi su nhiém
E.coli thuong gip kho khin (Patent Han Quéc s 963157).

ETEC la vi khuin gam am hinh que, va di chuyén bang long roi hodc khong di
chuyén dugc khi khong c6 roi. ETEC 1a vi khudn hiéu khi hodc ky khi tiy y sinh ra axit
va khi c6 ngudn gbe tir lactoza va fructoza, va phat trién t6t trong moi trudong thong
thuong & nhiét d6 nam trong khoang 7-48°C, nhiét do t6i wu & 35-37°C, va ¢ khoang
pH 4,5-9,0. ETEC san sinh ra doc t6 twong tu doc t6 gdy bénh ta, va doc to nay co thé
duoc chia thanh doc té trong rudt khong bén voi nhiét (heat-labile enterotoxin - LT), bi

mét hoat tinh khi gia nhiét & 60°C trong 10 phit, va ddc té trong rudt bén voi nhiét van
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gift dugc hoat tinh sau khi gia nhiét 6 100°C trong 30 phut. Khi bi nhiém khun, cac
triéu ching xuét hién tuong tu nhu triéu chiing ¢ bénh ta, va vi khuan sinh sbi ndy n& &
phﬁn trén cua rudt non va nf)ng do vi khuén dat dugc 107-10% cfu (don vi tao khuén lac)
trén Iml, tir d6 gdy bénh nhiém khuén E. coli.

Gan day, do xu huéng nudi lon tap trung ¢ quy mo 1én, nén bénh tryc khuan
E.coli (colibacillosis) & lon 1a vAn d& gip phd bién va thuong xuyén hon ¢ cac trai nudi
lon (Park Young-il, Sun-Jin Publishing Co. 353-359, 1998). G Han quéc, gin dy bénh
truc khuln E.coli & lon xudt hién ngay cang gia ting gdy chdm lon va giy chét do tiéu
chay & lon con, dan dén cac tbn thét to 16n vé kinh té cho ngudi nong dan (Hong Eu-
Chul, luan vdn cao hoc, Dankook University, Addition Effect of Egg Yolk in Early
Weaned Piglets, 2001). Nhiéu loai khang sinh da dugc st dung dé phong ngira va diéu tri
bénh truc khuan E.coli & lon, nhung su lam dung va dung qua mirc khang sinh 1am Xuét
hién cac van dé nghiém trong vé tinh khang thudc va ton du thude & lon. Do vay, viéc su
dung khang sinh bi han ché & nhiéu nudc trén thé giéi (Mason HS et al., Trends in
Biotech. 13:388-392, 1995).

Trong khi do, thé thuc khuan 1a loai virut dic hiéu chi gy nhiém mot loai vi
khuén cu thé va khdng ché su phat trién cta vi khudn, va chung chi ¢6 thé tu sao chép
bén trong vi khuén cht. Thé thuc khuan dugc cAu thanh tir vat liéu di truyén O dang
ADN hodc ARN soi don hoic soi kép. Dya trén hinh thai hoc cua chung, thé thuc Kkhuén
duoc chia thanh Myoviridae, Siphoviridae, va Podoviridae, khac biét bdi tinh co rut,
khong co rat kéo dai, va dudi ngin, tuong tmg (Arch Virol (2001) 146:843-857;
Elizabeth Kutter ef al., Bacteriophages Biology and Application; CRC press).

Sau khi phat hién ra thé thuc khuan, thoat tién nguoi ta da rt c6 ging st dung
chiing vao viéc diéu tri bénh nhiém khuén. Tuy nhién, so véi khang sinh c6 phd dich
rong, thi thé thuc khuén dugc xem la khong can thiét do no ¢6 phé dich dac hiéu. Thé
nhung, viéc lam dung va dung qua murc khéang sinh lai 1am tang ndi lo ngai vé vi khuén
khang khang sinh va tic dung c6 hai cuia khang sinh tdn du trong thuc pham (Cislo, M et
al. Arch Immunol.Ther.Exp. 1987,2:175-183; Kim sung-hun et al., bacteriophage, New
Altearntive Antibiotics. BRIC).
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Nhirng lo ling ngay cang ting nay lam sdng lai mdi quan tam vé thé thuc khuan.
Bay loai thé thuc khuan dé khéng ché E.coli O157:H duogc boc 10 trong Patent My Sé
6,485,902 (2002) va hai thé thuc khuén dé khdng ché cac vi sinh vat khac nhau dugc boc
16 trong Patent My s 6,942,858 (dugc dua ra bdi Nymox vao nam 2005).

Bén chit k§ thuit ciia sang ché

Dé khic phuc cac vin dé ton tai trong viéc lam dung hodc dung qud muc cic
khang sinh phd rong, nhu vi khuin khang khang sinh va ton du khang sinh trong thuc
phidm, cédc tac gia sang ché da tién hanh phén lap tir cac ngudn tu nhién thé thuc khuan
md&i ¢6 hoat tinh diét khuén dic hiéu khang E.coli gdy ra cic bénh chu yéu trén vat nudi.
Nhan thdy rang thé thuc khudn nay c6 hoat tinh diét khudn dic hiéu khéng E.coli gay
bénh, cling nhu tinh bén véi axit va bén véi nhif:t tuyét voi, nhu duge xéc dinh boi cac
dic tinh hinh thai, hoa sinh va di truyén ctia chung. Ciing nhén thiy ring thé thuc khuin
nay cé thé duoc dung lam ché phém phong ngtra hodc diéu tri bénh nhiém khuin & vat
nudi gay ra boi E.coli giy bénh, va lam céc san phim khac dé phong ngira va khong ché
hiru hiéu qua4 trinh ting sinh cta E.coli giy bénh, nhu thirc an bd sung ding cho vat nudi,
nude udng ding cho vat nudi, chat khir tring chudng trai, va chat lam sach cho cac san
pham thit.

Muc dich cua sang ché 1a dé xuét thé thuc khuan méi c6 hoat tinh diét khuan dic
hi¢u khang Enterotoxigenic E.coli.

Muc dich khac cta sang ché 1a dé xuat ché phdm ding dé phong ngira hoic diéu
tri bénh nhidm khuén gy ra boi Enterotoxigenic E.coli, chtra hoat chat 1a thé thuc khuan
nay.

Muc dich khéc nira ctia sang ché 1a dé xuat khang sinh, chira hoat chét 1a thé thuc
khuén nay.

Muc dich khac nira ctia sang ché 1a dé xudt thire an bo sung, chia hoat chét 1a thé
thue khuén nay.

Muc dich khéc nira cia sang ché 1a dé xuét chét khir trung hodc chét lam sach,

chira hoat chét 1a thé thuc khuan nay.
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Sang ché ciing md ta phuong phap diéu tri bénh truc khuén E.coli bang cach sir
dung thé thuc khun nay hodc cac ché phém néu trén.

Thé thuc khuin theo sang ché c6 hoat tinh diét khuin dic hiéu khang
Enterotoxigenic E.coli, va tinh bén v6i axit va bén véi nhiét tuyét voi. Do do, thé thuc
khudn theo sang ché co thé duoc ding dé phong ngira hoic diéu tri bénh truc khuan
E.coli & lon, bénh nhiém khuén gdy ra boi E.coli gay bénh, va cling ¢ thé duoc st dung

rong rdi trong thirc an bo sung cho dong vat, chat khur trung, va chat lam sach.

Mo ta vin tit cic hinh vé

Fig.1 14 hinh anh cta thé thuc khuan ®CJ13 chup bang kinh hién vi dién tir;

Fig.2 thé hién két qua PFGE ctia thé thuc khuan ®CJ13 da phan lap;

Fig.3 thé hién két qua SDS-PAGE ctia thé thuc khuin ®CJ13 da phan lap;

Fig.4 thé hién két qua thir nghiém tinh bén v6i axit ctia thé thuc khuin ®CJ13;

Fig.5 thé hién két qua thir nghiém tinh bén v6i nhiét cia thé thuc khuan ®CJ13;

Fig.6 thé hién két qua so sanh do sét cua phéan cia lon con sau cai sita dugc cho an thic
an tiéu chudn co6 bd sung thé thuc khudn ®CJ13 va lon con sau cai sita cho an chi véi
thirc an tiéu chuén, sau khi cho dn cudng bic ETEC; va

Fig.7 thé hién két qua PCR thoi gian thuc dé dinh lugng ETEC trong phan.

MO ta chi tiét sang ché

Theo mot khia canh, sang ché dé xudt thé thuc khudn c6 hoat tinh diét khuén dac
hi¢u khang Enterotoxigenic E.coli (ETEC).

Céc tac gia sang ché tién hanh thu gom cic mau phan tir Samhwa GPS Breeding
Agri., Inc. & vung Kwangcheon, Hong sung-gun, tinh Chung Cheong, va thé thuc khuan
da phan 1ap tir d6 c6 thé dugc giy nhiém va phan giai chon loc té bao chi ETEC. Thit
nghiém vé& hinh thai duéi kinh hién vi dién tir da khang dinh ring thé thuc khuan c6 hoat
tinh diét khuin dic hiéu khang Enterotoxigenic Escherichia coli; thugc ho Podoviridae
¢ cac dic diém hinh thai nhu capsit cing c& va khong c¢6 dudi (Fig.1); co tong kich

thuge c& bd gen xAp xi 35 kbp; va bao gdbm cac protein cau tric chinh xp xi 43 kDa, 38
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kDa, 34 kDa, va 33 kDa nhu duogc do bang cach phan tich mau protein (Fig.3). Ngoai ra,
thé thuc khuén theo sang ché c6 tinh dc hiéu loai gdy nhiém ETEC chon loc trong s6
cac loai E.coli (Bang 1).

Ngoai ra, két qua phan tich cac dic diém di truyén cta no cho thiy rang thé thuc
khudn nay bao gdm cac phan tir axit nucleic dugc dic trung bsi cac SEQ ID NO. 1 dén 6
trong b gen toan phan. Dua trén cac SEQ ID NO. 1 dén 6, tién hanh so sanh murc twong
dong di truyén véi cac loai khac. Nhan thdy rang cac murc twong dong khac nhau 86%-
100% duoc quan sat tuy thudc vao mdi doan axit nucleic, nhung khong c6 thé thuc
khudn nao c¢6 mirc tuong ddng bang 100% trén toan bo cc doan, tir d6 ching t6 rang thé
thuc khuan nay la thé thuc khuin mdoi (Bang 2). Dua trén viéc phan tich cu thé vé céc
dic diém di truyén, nhan théy réng PCR c¢6 str dung cac by doan mdi dic hiéu thé thuc
khudn, ttc 13, cac SEQ ID NO. 7 va 8, SEQ ID NO. 9 va 10, SEQ ID NO. 11 va 12, SEQ
ID NO. 13 va 14, SEQ ID NO. 15 va 16, va SEQ ID NO. 17 va 18 tao ra cac san phém
¢6 kich thudce dac hi€u.

Trong khi d6, khi ETEC dugc giy nhiém béi thé thuc khudn, cac mang thé thuc
khuén (ving trong subt trén thach aga mém tao ra bing cach phan giai té bao chii béi
mét thé thuc khuén) dugc quan sat va ¢6 cung kich thude va do duc, chiung td réng thé
thuc khuan da orc ché sy phat trién cia ETEC bang cach phan giai ETEC. Bang cach tht
nghiém do dn dinh cta thé thuc khuin trong cac diéu kién nhiét do va khoang pH khéc
nhau, nhan thdy ring thé thuc khuan 6n dinh trong moi trudng véi khoang pH rong tir 3
dén 10 va nhiét d6 moi trudng nim trong khoang tir 40°C dén 60°C, va dic biét, né c6
tinh bén nhiét & nhiét do cao (Fig.5). Cac dic tinh nhu hoat tinh diét khuan dic hiéu
ETEC, va tinh bén axit va tinh bén nhiét cho phép dung thé thuc khuan theo sang ché
trong cac diéu kién nhiét do va pH khéac nhau dé san xuat ché pham phong ngira hodc
diéu tri bénh lién quan téi ETEC & lon va cac san phdm khac nhau chira hoat chat la thé
thuc khudn.

Do do, cac tac gia sang ché da dat tén cho thé thuc khuén c6 hoat tinh diét khuén
dac hiéu khang ETEC va cac dac diém néu trén 1a “thé thuc khudn ®CJ13”, va né duoc

ndp luu & Trung tdm nudi céy vi sinh vat Han Quéc (361-221, Honje 1, Seodaemun,
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Seoul) vao ngay 7 thang 11 ndm 2011 voi s6 truy cap KCCM11217P.

Theo khia canh khéac, sang ché dé xuit ché phdm ding dé phong ngira hoic didu
tri bénh nhiém khuin gay ra boi Enterotoxigenic E.coli (ETEC), chira hoat chit 1a thé
thuc khuén nay.

Do ¢6 hoat tinh diét khuan dic hiéu khang ETEC, thé thuc khuin theo sang ché co
thé duoc str dung nhdm muc dich phong ngira hodc diéu trj cac bénh gay ra béi ETEC.
Vi du v& céc bénh nay 1a bénh truc khudn E.coli & lon giy ra boi ETEC, nhung khong
chi gi6i han & bénh nay.

Trong ban mo ta, thudt nglt “bénh truc khuan E.coli” ¢6 nghia [a bénh do su
nhiém khuén E.coli gy ra ¢ vat nudi, va co cac tri¢u chirmg nhu bénh nhiém khuén hé
théng, bénh tiéu chay (tiéu chay lic méi sinh va tiéu chay sau khi cai sita), va chimg
nhi®m doc méau (chimg phi va bénh mach mau ¢ ndo tiy). Trong s ching, bénh nhiém
khudn hé théng 14 bénh nhiém khuan toan than cAp tinh xay ra thuong xuyén & lon méi
sinh 2-3 ngay tudi, va co ty 1& tir vong cao. Bénh tiéu chdy 1a hau qua thuong gip nhat
ctia viéc nhidm khuén & duong da day rudt xay ra trong giai doan cho bu trong vong 1-2
tuan sau khi sinh va ngay sau giai doan cai sita, va dan t6i ti vong hodc cham 16n.
Chutng nhiém doc mau xay ra & lon 8-12 tudn tudi sau giai doan cai sita, va kem theo
chtng ph va cac dau hiéu vé than kinh, sau d6 1 ttr vong dot ngot.

Trong ban mo ta, thudt nglr “phong ngura” dung dé chi toan bd cac hanh dong
trong d6 qua trinh tién trién bénh duoc Gc ché hodc lam cham béng cach dung thé thuc
khuin hodc ché phém theo sang ché, va thuat ngit “didu tri” dung dé chi toan bo cac
hanh d@ng trong do6 tinh trang bénh dugc cai thién tot hon hodc duoc e ché hodc dugc
tién trién tich cuc bang cach dung thé thuc khudn hodc ché pham theo sang ché.

Ché phim theo sang ché bao gom thé thuc khudn ®CJ13 v6i luong nim trong
khoang tur 5x10% dén 5x10" pfu/ml, va t6t hon 1a voi lugng nam trong khoang tir 1x10°
dén 1x10" pfu/ml.

Mit khac, ché phim theo sang ché c6 thé con bao gom chit mang dugc dung.

Trong ban mo ta, thuat ngir “chét mang dugc dung” dung dé chi chat mang hoac

chét pha lodng khong gy ra kich ting déng ké cho co thé va khong pha hdy hoat tinh
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sinh hoc va cac tinh chit cua hoat chit da dung. Ddi véi viéc bao ché ché pham thanh
ché phém dang léng, nudc mubi, nude tinh khiét, dung dich Ringer, dung dich dém nudc
mudi sinh ly, dung dich tiém truyén albumin, dung dich dextroza, dung dich
maltodextrin, glyxerol, etanol, va hdn hop ciia mot hodc nhiéu dung dich nay c6 thé dugc
str dung 1am chit mang duoc dung vé trung va twong hop sinh hoc. Néu can, chit phu
gia thong thuong khac nhu chit chéng oxy hod, chit dém, va chit kim ham vi khuan c6
thé duoc bd sung. Ngoai ra, cac chét pha loang, chét phéan tan, chat hoat dong bé mit,
chit két dinh va chét boi tron co thé duge bd sung thém vao ché pham dé bao ché ché
phim ding dé tiém nhu dung dich nudc, huyén phi, va nhil tuong, hodc ché pham dung
theo duong miéng nhu vién tron, vién nang, hat, hodc vién nén.

Ché pham ding dé phong ngira hodc diéu tri theo sang ché c6 thé duoc cip hoic
dugc phun vao vung bi dau, hodc dugc dung theo dudong miéng hodc ngoai duong tiéu
hoa. Puong dung ngoai dudng tiéu hoa c¢é thé bao gdm tinh mach, trong mang bung (IP),
trong co, dudi da hodc tai chd. Liéu luong thich hop dé cép, phun, hodc dung ché phém
theo sang ché phu thudc vao nhiéu yéu td bao gdm phuwong phap bao ché, duong dung,
tudi tac, trong lugng, gidi tinh, tinh trang bénh, va ché do an uéng cia bénh nhan hoac
dong vat can diéu tri, thoi diém dung, duong dung, tbc do bai tiét, va do nhay phan tng.
Théy thudc hodc bac si thu y ¢6 trinh d6 trung binh trong linh vuc k¥ thudt nay c6 thé
xéac dinh va ké don dé dang luong hitu hiéu ctia ché pham can dung.

Vi du vé dang lidu dung theo duong miéng bao gém ché phdm theo sang ché 1a
hoat chét bao gém vién nén, thude vién, vién hinh thoi, huyén phu nude hodc nhil tuong,
bdt hodc hat, nhii tuong, vién nang cing hoac mém, sird, hodc cdn ngot. P6i vai cac ché
phém nhu vién nén va vién nang, chit két dinh nhu lactoza, sacaroza, sorbitol, manitol,
tinh bdt, amylopectin, xenluloza hodc gelatin, cdc t4 dugc nhu dicanxi phosphat, chét
lam phén ra nhu tinh bdt ng6 hodc tinh bot khoai lang, chit bdi tron nhu magie stearat,
canxi stearat, natri stearylfumarat, hodc sap polyetylen glycol ¢6 thé dugc sir dung. Déi
v6i vién nang, ngoai cic hop chét néu trén, chit mang 1éng nhu lipit c6 thé duoc st dung
thém.

Dang liéu ding ngoai dudng tiéu hoa bao gém ché phim theo sang ché 1a hoat



27303

chét ¢6 thé duoc bao ché thanh ché phém dung dé tiém dudi da, tinh mach, hodc trong co,
thuc dan, hodc thudc phun xit dé hit qua duong ho hap, nhu khi dung. Dang dung dé
tiém c6 thé duoc bao ché bing cach hoa tan hodc tao huyén phu ché pham theo sang ché,
cung voi chit én dinh hoac dung dich dém, trong nudc va mang dung dich hoac huyén
phu vao 6ng thudc tiém hoac dang lo don vi. DPoi vai dang phun xit, nhu khi dung, chét
ddy dé phun dang c6 dic dd phan tan trong nudc hozc bot dé tham c6 thé duoc sir dung
két hop v&i chat phu gia.

Theo khia canh khéc nita, sang ché dé xuat khang sinh chira hoat chat la thé thuc
khuén.

Trong ban mé ta, thuat ngir “khang sinh” ding dé chi thudc bét ky duge dung cho
dong vat dé tieu diét nguén bénh, va dugc dung trong ban mod ta nay nhu thudt ngtv
chung cho chit khir tring, chat diét khuan va chét khang khuan.

Pong vt la dong vat c6 vi bao gém nguoi.

Thé thuc khuén theo sang ché, khong gidng cac khang sinh thong thuong, c6 kha
nang tiéu diét hiéu qua Enterotoxigenic E.coli, va khong gdy dung nap thudc hodc khang
thudc sao cho no6 c6 thé duoc tao ra dudi dang khang sinh méi ¢6 vong doi twong déi dai.

Theo khia canh khéc nita, sang ché dé xuét thirc dn bd sung chira hoat chét la thé
thuc khudn theo sang ché.

Khéang sinh chtra trong thirc dn duoc sir dung trong cong nghi€p vat nudi va cong
nghiép c4 duoc du dinh ding dé phong ngira cac nhiém khuan. Tuy nhién, hau hét khing
sinh chtra trong thtrc dn hién c¢6 san c6 nhuoc diém la ching c6 thé giy khang chiing va
c6 thé truyén sang nguoi do chung bi giit lai trong san pham vat nudi. Mac do hap thu
ctia cac khang sinh ton du nay c6 thé lam ngudn bénh trong ngudi khang lai khang sinh,
dan dén su lan tran bénh tat. Ngoai ra, do ¢6 nhiéu khang sinh chtra trong thtrc an, nén su
xuét hién ngdy cang gia ting trén toan ciu cua ching khang da thudc tré thanh mdi quan
tam 16n. Do do, thé thuc khuan theo sang ché co thé duoc st dung lam khang sinh chira
trong thirc n thin thién véi méi truong hon va 6 thé giai quyét duoce cac van dé clia cac
khang sinh da biét néu trén.

Thirc an bd sung theo sang ché c6 thé dugc diéu ché dudi dang ché pham bao
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gém thé thuc khuén, va sau d6 duoc tron véi thic an ngay trude khi cho an hodc duoc bd
sung btruc tiép vao quy trinh ché bién thirc dn. Thé thuc khuan theo sang ché co6 thé dugc
chtra trong thirc an cho dong vat dudi dang 16ng hoac dang séy khé, tét hon 1a & dang bot
sdy kho. Quy trinh sdy kho co thé duoc tién hanh bing cach lam kho bang khong khi,
lam kho tu nhién, 1am kho bang cach phun, va déng kho, nhung khong chi gii han & céc
phuong phép nay. Thé thuc khuan theo sang ché co thé duoc bd sung dudi dang bot véi
luong ndm trong khoang tir 0,05% dén 10% khdi lugng, tot hon 1a ndm trong khoang tir
0,1% dén 2% khéi lugng, tinh trén khdi luong cia thirc an cho dong vat. Ngoai thé thuc
khuan theo sang ché, thirc dn cho dong vat con cd thé bao gébm chit phu gia thong
thuong khac dé bao quan trong thoi gian dai.

Thirc dn bd sung theo sang ché co thé con bao gdm cac vi sinh vat khong giy
bénh khac. Vi sinh vét bd sung c6 sin c6 thé duoc chon tir nhém gdm Bacillus subtilis co
thé san sinh ra proteaza, lipaza va invertaza, ching Lactobacillus sp. c6 thé cé hoat tinh
sinh 1y va ¢6 chuc nang phan huy cac chit hiru co trong diéu kién ky khi, nhu trong da
day gia stc, ndm soi bao gdbm Aspergillus oryzae (J Animal Sci 43:910-926, 1976) lam
ting trong luong ctia dong vat nudi trong nha, ting san pham tir sita va gitip cho su tiéu
hoa va hip thu thirc 3n, va nim men bao gdm Saccharomyce scerevisiae (J Anim
Sci56:735-739, 1983).

Thirc n bao gdm thé thuc khudn ®CJ13 theo sang ché co thé bao gdm thirc dn co
nguén géc tur thuc vat, nhu lta, qué hach, phu phém, t40 bién, x0, san phém phu tir thudc,
dau, tinh bot, bot, va san phém phu tr lua, va thtrc an co nguén géc tor dong vat nhu
protein, chét vo co, chit béo, chit khoang, protein don bao, dong vat phu du, va phé
pham, nhung khong chi giéi han & cac loai thirc in nay.

Thitrc an bd sung bao gdm thé thuc khudn ®CJ13 theo sang ché co thé bao gom
chét két dinh, chét tao nhii twong, va chat bao quan ding dé phong ngira su suy giam
chat lurong, axit amin, vitamin, enzym, probiotic, huong vi, nito khong protein, silicat,
chit dém, chét tao mau, cac phﬁn chiét, va oligosacarit dé cai thién hiéu suét, va hdn hop
thirc 4n so ché khac, nhung khong chi gi6i han & cac loai nay. Ngoai ra, ngudn du trir

nudce uong dugce tron vai theé thue khuan theo sang ché cé kha ning lam giam so luong
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ETEC trong duong ti€u hoéa, tir d6 thu dugce vat nudi khong chira ETEC.

Theo khia canh khéac nfta, sang ché dé xuétchét]dnktrung hodc chat 1am sach
chtra hoat chit 1a thé thuc khuén.

Dé loai bo ETEC, chit khir tring chta hoat chat 1a thé thuc khuén ciing c6 thé
duqcphunlé1vaduqccép1&1Vﬁngbétkyrné\éinuéihoatdéng,chuénglné,cécnoi
ma vat nudi bi chét, khu vuc niu an va dung cu nau an, nhung khong chi giéi han ¢ cac
khu vuc néy.TJgoéira,chétlénlsach.chﬁﬂ,hoatchétléthé‘&nnzkhuén c6 thé dugc st
dung trén da va co thé cua dong vat séng, d3 nhiém hodc c6 kha niang nhiém ETEC.

Ngoai ra, sang ché mo ta phuong phép diéu tri bénh nhidm khudn giy ra béi
Enterotoxigenic E.coli, t5t hon 1a ETEC, bé'lng cach st dung thé thuc khuin hodc ché
pham theo sang ché.

Cuthé,phuongphépcﬁéutﬁtheoséngchébaogénlbuécdungluqnghﬁulﬁéucé
tac dung dugc ly cua thé thuc khuan hodc ché phém cho cé thé bi mac bénh nhiém khuén
gdy ra boi E.coli gy bénh, tét hon 1a ETEC. Thé thuc khuén hodc ché phim theo sang
ché ¢co thé duoc dung cho dong vat dudi dang dugce phém hodc ¢c6 thé duoc an vao dudi
dang hon hop véi thitc dn cho ddng vat hodc nude ubng dudi dang thirc n bd sung. V&i
diéu kién né t6i duoc cac mé dich, theo dudng bét ky, ké ca duong miéng hodc ngoai
dudng tiéu hoa, co thé ding thé thuc khuén hodc ché pham theo sang ché. Cu thé, ché
phim theo sang ché co6 thé duoc dung theo cach tuy y theo duong bat ky nhu duong
miéng, truc trang, tai chd, tinh mach, trong mang bung (IP), trong co, trong dong mach,
da, qua mii, va hit. Nguoi c6 hidu biét trung binh trong linh vuc da biét ring tong lidu
hing ngay cua thé thuc khuan hodc ché phim theo sang ché can dung theo phuong phéap
diéu trj cAn duge xac dinh béi quyét dinh dung thudc thich hop béi thay thudc. Tét hon
néu luong hitu hiéu c6 tic dung diéu tri ding cho bénh nhan co thé thay doi tuy thuoc
Vao cac yéu td khac nhau da biét trong y khoa, bao gém loai va mtrc do dap tng can dat
dugc, tinh trang bénh cia bénh nhéan nhu tudi tac, thé trong, tinh trang suc khoe, gidi tinh,
va ché d6 an ubng, thoi gian va duong ding thudc, tbe do bai tiét ché pham, khoang thoi
gian tri liéu, ché phém cu thé ma cac chit khac c6 dugc st dung cung hodc hodc khong,

V.V..

-11-



27303

Vi du thie hién sang ché

Sang ché s& dugc mo ta cu thé béng cac Vi du dudi diy. Tuy nhién, cac Vi du nay
chi nham muc dich minh hoa, chi khong nham gi61 han sang ché.
Vidu 1: Phan l1ap thé thuc khuan nhiém Enterotoxigenic £.coli
Vi du 1-1: Sang loc thé thuc khuén va phan l4p thé thuc khuan don 1é

50ml mAu thu dugc tir phan ga va miu moi trudng ctia Samhwa GPS Breeding
Agri., Inc. & ving Kwangcheon, Hong sung-gun, tinh Chung Cheong dugc ly tam 4000
vong/phut trong 10 phut. Sau do, dich ndi trén bé mit duoc loc bing cach st dung thiét
bi loc 0,45um dé didu ché dung dich mAu, va sir dung phuong phap phu thach aga mém.

Cu thé, 18ml dich loc mdu dugc tron véi 150pl dung dich nudi cdy lac
Enterotoxigenic E.coli (ETEC, SNU0105) (ODgp=2) va 2ml cua 10 lan thé tich moi
truong LB (trypton 10g/L; dich chiét ndm men 5g/L; NaCl 10g/L). Hon hop nay dugc
nudi cdy & 30°C trong 18 gio, va dung dich nuéi ciy dugc ly tim & 4.000 vong/phut
trong 10 phut. Dich ndi trén bé mat duoc loc béng cach sur dung thiét bi loc 0,45 um. 3ml
aga 0,7% (khdi luong/thé tich) va 150ul dung dich nuéi cdy lic ETEC (SNU105)
(ODgpp=2) duogc tron, va dat trén dia LB, va dé hoa ran. 10ul dich loc mdi trudong duoc
dan 1én trén dia nay, va duoc nudi ciy trong 18 gio & 30°C dé quan sit su tao thanh
mang thé thuc khudn.

Mang don 1€ chira mot thé thuc khuan va do do, thé thuc khuén don 1é dugc du
dinh dé phan 14p ra tir nhiéu mang. Cu thé, mot mang thé thuc khuan duoc bd sung vao
400ul dung dich SM (NaCl, 5,8g/L; MgSO,7H,0, 2¢g/L; 1 M Tris-Cl (pH = 7,5) 50ml),
va dé trong 4 gio & nhiét do trong phong dé phan 1ap dung dich thé thuc khuan. Sau do,
100pul dung dich thé thuc khuan duoc tron v6i 12ml aga 0,7% (khéi luong/thé tich) va
500ul dung dich nudi cdy lic ETEC (SNU105) (ODggo=2), tiép d6 tién hanh phuong
phép phu thach aga mém lén dia LB c6 duong kinh 150mm. Khi hoan thanh qua trinh
phan giai, 15ml dung dich SM duoc ) sung vao dia LB. Dia nay duogc dé & nhiét do
trong phong trong 4 gi¢ dé thu duoc dung dich thé thue khuan.

Dung dich nay dugc thu hoi, 1% (thé tich/thé tich) clorofom duogc b6 sung vao

dung dich, va dugc tron déu trong 10 phat. Dung dich duge Iy tdm & 4.000 vong/phut
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trong 10 phut. Dich ndi trén bé mit thu duge duoc loc béng cach st dung thiét bi loc
0,45pum dé thu dugc mau cudi cing.
Vi du 1-2: Nudi ciy & quy md 16n va tinh ché thé thuc khuan

Thé thuc khuén thu duoc & Vi du 1-1 duogc nudi céy v6i s6 luong 16n béng cach
sit dung ETEC (SNU105), va thé thuc khudn dugc tinh ché tir do.

Cu thé, ETEC (SNU105) duoc nudi cdy trong diéu kién lic, va phin c6 nong do
I,SXIOIO cfu dugc ly tam & 4.000 vong/phut trong 10 phut, va vién tron dugc tao hén
dich lai trong 4ml dung dich SM. Thé thuc khuin 1,5x10° pfu duoc gy nhiém vao do,
duoc chuén d6 t6i MOI (nhiém khuén rat nhiéu) bang 0,0001, va dugc dé & nhiét do
trong phong trong 20 phut. Sau d6, dung dich dugc gay nhiém vao 150ml moi truong
LB, va duogc nuoi céy 0 30°C trong 5 gio. Sau khi hoan thanh viéc nuoi céy, clorofom
duoc bd sung t6i thé tich cubi 1% (thé tich/thé tich), va dung dich nudi cdy dugc khudy
trong 20 phut. Enzym Dnaza I va Rnaza A giéi han lan lugt dugce bo sung t&i noéng do
cubi lpg/ml. Dung dich dugc dé & 30°C trong 30 phat. Sau d6, NaCl va PEG
(polyetylen glycol) 1an luot duoc bd sung t6i ndng do cudi 1M va 10% (khdi lwong/thé
tich), va dé & 4°C trong 3 gid tiép theo. Dung dich duoc ly tim ¢ 4°C va 12.000
vong/phit trong 20 phut dé thu duge vién tron. Vién tron duge tao hdn dich lai trong Sml
dung dich SM, va dugc dé ¢ nhiét do trong phong trong 20 phut. 4ml clorofom dugc b
sung vao dung dich ndy va dugc tron déu, tiép do 1a ly tim & 4°C va 4.000 vong/phut
trong 20 phut. Dich ndi trén bé mat dugce loc béng cach sur dung thiét bi loc 0,45 um, va
thé thuc khuin duoc tinh ché bang cach siéu ly tdm theo gradien ty trong glyxerol (ty
trong: 40%, 5% glyxerol ¢ 35.000 vong/phut va 4°C trong 1 gi0).

Céc tac gia sang ché dit tén thé thuc khuan nay la “thé thuc khuan ®CJ13”, c6
hoat tinh diét khudn dic hiéu khang ETEC va cac tinh chit néu trén dugc phén lap tir cac
mAu phan & chudng md ga, va duge ndp luu ¢ Trung tim nudi cdy vi sinh vat Han Quéc

(361-221, Honje 1, Seodaemun, Seoul) on Nov. 7, 2011 v6i sb truy cap KCCM11217P.

Vi du 2: Thtr nghiém vé kha nang nhiém ®CJ13 cta E.coli
Dé phan tich thé thuc khuén ®CJ13 duoc tinh ché & Vi du 1 vé hoat tinh phan giai
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trén cac loai E.coli khong phai ETEC (SNU105), cac nd luc duoc thuc hién béng cach
cho nhiém khuédn chéo véi céc loai E.coli khéc.

Cu thé, hai loai ETEC (SNU105) va ETEC (CANROS) va tdm loai E.coli khong
gy bénh (DH5a, MC4100, Rosetta (DE3), GM2929, K12G, W3110, BL21 (DE3), Tuner
(DE3)) dugc nudi cdy dé thu dugc cac dung dich nuodi cAy. Mdi dung dich nudi cy va
®CJ13 da tinh ché duoc str dung dé tién hanh phuong phép phu thach aga mém, va cac

mang thé thuc khuén cua chiing thu dugc dugc thir nghiém (Bang 1).

Bang 1: Kha ning nhiém ®CJ13 cta E.coli

Tén ching Tao thanh mang thé thuc khuan

ETEC(SNU105) O
ETEC(CANROY) O
E.coli DH5a X
E.coliMC4100 X
E.coli Rosetta(DE3) X
E.coli GM2929 X
E.coli K12G X

E.coli W3110 X/0
E.coli BL21(DE3) X
E.coli Tuner(DE3) X

* Ngudn ‘SNU’: Khoa thi y, trudng dai hoc Seoul
* ‘CAN’source: Truong dai hoc Guelph & Canada
Nhu duge thé hién trong bang 1, thé thuc khuin ®CJ13 duoc tinh ché & Vidu 1

khong c6 hoat tinh phén giai trén E.coli khong gdy bénh.

Vi du 3: Hinh thai hoc cia ®CJ13
®CJ13 da tinh ché & Vi du 1 duoc pha lodng trong dung dich gelatin 0,01%, va

sau d6 dugc cb dinh trong dung dich glutaraldehyt 2,5%. Mau dugc nho 1én dia mica phu
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cacbon (khoang 2,5x2,5 mm), dé cho thich ting trong 10 phut, va duoc rira bang nudc cét
v tring. Mang cacbon duoc lap trén vi dong, dugc nhudom bing 4% uranyl axetat trong
30-60 gidy, va dugc lam kho. Tién hanh thir nghiém dudi kinh hién vi dién tr truyén qua
JEM-1011 (& 80kV, do phéng dai x120.000~x200.000) (Fig.1). Fig.1 1a anh ®CJ13 chup
tir kinh hién vi dién t. Nhan thiy ring ®CJ13 di tinh ché thuéc ho Podoviridae theo

hinh thai hoc, dugc dac trung boi capsit cung c& va khong c6 dudi.

Vi du 4: Phan tich kich thudc bd gen ADN toan phan cia ®CJ13

Bo gen ADN dugc 14y tir thé thuc khuan ®CJ13 da tinh ché ¢ Vi du 1.

Cu thé, 20 mM EDTA, 50ug/ml proteinaza K, va 0,5% (khdi luong/thé tich) SDS
duoc bd sung vao dung dich nuéi ciy ®CJ13 da tinh ché, tiép d6 @ & 50°C trong 1 gio.
Thé tich phenol twong duong (46 pH = 8,0) dugc bd sung va tron déu. Sau khi ly tim &
nhiét do trong phong va ¢ 12.000 vong/phut trong 10 phﬁt, dich ndi trén bé mat duoc
tron déu voi thé tich PC tuong duong (phenol:clorofom = 1:1). Tién hanh ly tim tiép &
nhiét d6 trong phong va véi 12.000 vong/phut trong 10 phtt. Sau do, dich ndi trén bé
mit thu duogc duoc tron voi thé tich clorofom tuong duong, tiép dé ly tam & nhiét do
trong phong va véi 12.000 vong/phut trong 10 phut. Dich ndi trén bé mat thu dugc dugc
tron vé1 10% (thé tich/thé tich) natri axetat 3M va sau do6 hai thé tich etanol lanh 95%, va
dé & -20°C trong 1 gio. Sau khi ly tim & 0°C va v6i 12.000 vong/phut trong 10 phut,
thu duoc vién tron, va vién tron ADN duoc hoa tan trong 50ul dung dichd dém TE (Tris-
EDTA (d6 pH = 8,0)), va tién hanh do ndng d6 ciia n6. 1ug ADN duoc nap vao 1% gel
agaroza PFGE (dién di gel truong xung), va duoc dién di & nhiét do trong phong trong
20 gior bang cach sir dung hé chuong trinh BIORAD PFGE 7 (khoang c& 25-100 kb; thoi
gian tit xung 0,4-2,0 gidy, hinh dang tuyén tinh; dién ap thuan 180V; dién ap nghich
120V) (Fig.2). Fig.2 thé hién két qua dién di ciia bo gen ADN cua thé thuc khuan ®CJ13,

chimg t6 rang kich thude ctia né xap xi 35kbp.

Vi du 5: Phan tich mau protein ctia ®CJ13
15ul dung dich ®CJ13 da tinh ché véi ndng do 10" pfu/ml duge tron voi 3ul
dung dich miu 5xSDS, va duoc gia nhiét trong 5 phut. 15% SDS-PAGE duoc tao thanh
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(Fig.3). Fig.3 thé hién két qua SDS-PAGE ctia thé thuc khuin ®CJ13. Nhu dugc thé hién
trong Fig.3, c4c protein chinh dugc phat hién 6 43kDa, 38kDa, 34kDa va 33kDa.

Vi du 6: Phén tich di truyén ®CJ13

Pé phan tich di truyén ®CJ13 da tinh ché & Vi du 1, Spg bo gen ADN cia @CJ13
duogc cit bang cac enzym gidi han EcoRV, Scal va Nrul, va Pvull, Hincll va Stul. Vat
truyén pCL1920 (Promega) dugc cit bang enzym gi6i han Smal, va sau d6 duge xu Iy
bing CIP (phosphataza kiém ctia rudt bé). BC) gen ADN dugc tron v6i vt truyén véi ty 1¢
3:1, va duoc gin ¢ 16°C trong 5 gid. Vat truyén tai t6 hop thu dugc duoc chuyén nhiém
vao E. coli DH5a, tiép d6 duogc cdy trén dia LB chira ampixilin va X-gal (5-brom-4-clo-
3-indolyl-beta-D-galactopyranosit) dé lua chon cac khudn lac xanh da trb’i/tréng. Hai
khuén lac dugc chon, va duoc nudi cdy bang cach lic trong 16 gid trong moi truong nudi
cdy chtra ampixilin. Sau d6, cac plasmit duoc chiét bang cach str dung bo kit tinh ché
(Solgent).

Qué trinh tach dong plasmit dugc khang dinh bang PCR nhd st dung bd doan mdi
gém M13 xubi va M13 nguoc va qua trinh lya chon chi dugc thuc hién vao doan chen ¢o6
kich thudc 1kb hodc dai hon. Céac trinh tu bazo cia ching dugc phan tich béng cach su
dung bo doan modi gdm M13 xudi va M13 nguge (Bang 2).

Bang 2: So sanh mirc twong dong trinh tu gitta thé thuc khuin ®CJ13 va céac thé thuc

khuan khéc
SEQ Murc tuong
ID Hitru co Protein Quary R Giatri E
NO. dong
Thé thuc khuan
Enterobacteria gpl9 38-388 | 116/117(99%) | 7,00E-53
1 EcoDS1
Thé thuc khuédn
Enterobacteria gpl9.5 727-52 | 38/38 (100%) | 5,00E-05
EcoDS1
2 Thé thuc khuin 6ng dudi (gp 12) | 966-37 | 306/310(99%) | 4,00E-
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Enterobacteria 165
K1F
Thé thuc khun _ =
protein A dudi
Enterobacteria , 360-31 | 109/110(99%) | 8,00E-44
hinh 6ng (gp 11)
K1F
Thé thuc khudn . .
Protein capsit 807-
Enterobacteria ) 50/50 (100%) | 3,00E-49
chinh (gp 10A) 932
EcoDS1
Thé thuc khuan
endo-N-
Enterobacteria 303-40 | 88/88 (100%) | 5,00E-42
axylneuraminidaza
KI1F
Thé thuc khuin . .
Protein D ndi 1169- 3,00E-
Enterobacteria 128/129(99%)
virion (gp 16) 371 110
EcoDS1
Thé thuc khuin lipoprotein 510- 124/125
' 3,00E-62
Enterobacteria P1 gia dinh (Plp) 136 (99%)
Thé thuc khuin dong gen nguoc 702-
63/63 (100%) | 8,00E-28
Enterobacteria P1 plp (Upl) 514
Khang tellurite
Thé thuce khuin hoac colicin/trc 908-
' ) 50/55 (91%) | 8,00E-21
Enterobacteria P1 | ché kha ning tach 1140
té bao (TciA)
Théthuckhuén . )
Protein D noi 1066- 225/264 1,00E-
Enterobacteria o
virion(gp16) 284 (86%) 118
EcoDS1
Thé thuc khuin
Enterobacteria gpl7 216-37 | 60/60 (100%) | 2,00E-25
EcoDS1
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Vi du 7: Thiét ké trinh tw doan mdi dic hiéu ®CJ13

Dé x4c dinh ®CJ13, doan mdi dic hidu ®CI13 duoc thiét ké.

Cu thé, bd doan mdi c6 cac SEQ ID NO. 7 va 8 va SEQ ID NO. 9 va 10 duoc x4y
dung dua trén cac SEQ ID NO. 1 va 2, tuong Urng. Ngoai ra, b doan mdi ¢6 cac SEQ ID
NO. 11 va 12, SEQ ID NO. 13 va 14, cac SEQ ID NO. 15 va 16, va SEQ ID NO. 17 va
18 duoc xdy dung dua trén cac SEQ ID NO. 3, 4, 5 va 6, tuong ung. Tién hanh PCR.
0,1ug bd gen ADN cua thé thuc khudn va 0,5pmol cua mdi doan mdi dugc bd sung vao
hdn hop so ché (Bioneer), va thé tich cubi cing dugc diéu chinh dén 20mL. PCR duoc
tién hanh bang 30 chu trinh bién tinh; 94°C trong 30 gidy, bat cip; 60°C trong 30 gidy,
va polyme hod; 72°C, 1 phuat. Do dd, cac san pham PCR thu duogc nhu vay ¢6 kich thuéce
xap xi 170 bp, 180 bp, 200 bp, 205 bp, 240 bp va 200 bp, v6i bd doan moi SEQ ID NO.
7 va 8, SEQ ID NO. 9 va 10, SEQ ID NO. 11 va 12, SEQ ID NO. 13 va 14, SEQ ID NO.
15 va 16, va SEQ ID NO. 17 va 18, twong ung.

Vi du 8: Do 6n dinh vé pH ctia thé thuc khuan

DPé xac dinh xem ®CJ13 c6 sbéng sot on dinh trong moi truong pH thap trong da
day lgn hay khong, ®CJ13 dugc thr nghiém vé do 6n dinh trong khoang pH rong (d6 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). Cac dung dich ¢6 d6 pH
khac nhau (dung dich dém natri axetat (d0 pH = 2,1, pH = 4,0, pH = 5,5, va pH = 6,4),
dung dich dém natri xitrat (d0 pH = 2,5, pH = 3,0, va pH = 3,5), dung dich dém natri
phosphat (d6 pH = 6,9 va pH = 7.4) va Tris-HCl (d6 pH = 8.2, pH = 9,0, pH = 9,8 va pH
=11,0)) dugc diéu ché dé thu duoc néng d6 0,2M. 90ul mdi dung dich pH duoc tron voi
10ul dung dich thé thuc khuan ( 1,0x10" pfu/ml) dé tao ra mdi dung dich pH c6 nong do
1M, tiép d6 1 & nhiét do trong phong trong 2 gio. Dung dich phén ng dugc pha lodng
theo diy, va 10ul mdi dich pha loang duoc nudi cdy & 37°C trong 18 gid bang phuong
phap phu thach aga mém dé xac dinh ndng do cta dich phén giai thé thuc khuan (Fig.4).
Fig.4 thé hién két qua thi nghiém tinh bén véi axit trén thé thuc khuan ®CJ13. Nhu
duoc thé hién trong Fig.4, thé thuc khuan ®CJ13 khong lam mat hoat tinh ctia n6 va van

n dinh trong khoang pH tir 3,0 dén 10,0, khi so sanh v6i nhém d6i ching.
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Vi du 9: Do 6n dinh vé nhiét cia thé thuc khuén

pé dung lam thtc an bd sung, thé thuc khuén dugc thir nghiém vé d6 6n dinh vé
nhiét duoc tao ra trong quy trinh bao ché. V& mit nay, 100ul dung dich ®CJ13 véi nong
do I,OXIO8 pfu/ml dugc G 6 40°C, 50°C, 60°C, va 70°C trong 0 phut, 30 phut, 60 phut
va 120 phat. Dung dich duoc pha lodng theo dai, va 10ul mdi dich pha loang dugce nudi
chy 6 30°C trong 18 gio bang phuwong phap pht thach aga mém dé xac dinh nong do cla
dich phan giai thé thuc khuén (Fig.5). Fig.5 thé hién két qua thir nghiém vé tinh bén véi
nhiét trén thé thuc khuin ®CJ13. Nhu dugc thé hién trong Fig.5, thé thuc khuan ®CJ13
van giit duoc hoat tinh ctia né mac du bi phoi nhiém & 50°C trong thoi gian 1én téi 2 gio,
nhung hoat tinh ctia n6 lai giam theo thoi gian, khi dugc phoi nhiém & 60°C trong 30

phut hodc dai hon.

Vi du 10: Phd nhidm khuén ciia thé thuc khuén trén ETEC kiéu hoang

®CJ13 dugc thir nghiém vé hoat tinh phan giai khang 10 chung ETEC kiéu dai,
thu dugc tir Khoa thu y, truong dai hoc Seoul va Truong dai hoc Guelph & Canada, ngoai
chiung ETEC (SNU105) duoc sit dung trong thtr nghiém. 150p]l mdi dung dich nuéi cay
lic chira chung (ODgy=2) duoc tron, va 10pl dung dich ®CJ13 c6 nong do 10* pfu/ml
duoc nhé giot va duoc nudi cdy & 30°C trong 18 gidr bang cach sir dung phuong phap

pht thach aga mém dé kiém tra sy tao thanh cac mang (Bang 3).

Bang 3: Su tao thanh cac méang thé thuc khuan cia chung ETEC kiéu hoang cta Han

Quéc

Tén chung Su tao thanh mang thé thuc khuan

ETEC SNUI105 O

ETEC SNUF4

ETEC SNU162

ETEC SNU160
ETEC SNUJG280
ETEC SNU107

o0 O, 0|0
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ETEC SNU2618

ETEC SNU193

ETEC CAN3220

o0 |0 O

ETEC SNURO8

* Ngudn ‘SNU’: Khoa tha y, trudng dai hoc Seoul
* Ngudn ‘CAN’: Trudong dai hoc Guelph ¢ Canada

Nhu dugc thbé hién trong bang 3, thé thuc khuan c6 kha niang nhiém trén typ huyét
thanh O cua ETEC 1a 0149 (SNU107, SNUF4, SNUJG280, CAN3220, SNURO08), thong
thuong hiu hét gdy bénh tiéu chay & lon, va ciing ¢6 kha ndng nhiém trén typ huyét
thanh F K88 (SNU105, SNU107, SNU160, SNU162, SNU193, SNUF4, CAN3220,
SNURO08, SNUJG280), K99 (SNU2618) va do do, thé thuc khuan duoc ki vong mang lai

tac dung vuot troi khi dung.

Vidu 11: Gia tri cta thé thuc khuan ETEC trong thtrc n cho lon con cai sita

50 lon con cai sita (Landrace X Yorkshire) 25 ngay tudi va duoc xac dinh la khoe
manh, am tinh véi khang nguyén ETEC bang thir nghiém tong quat va phat hién trén 1am
sang (tiéu chay, trAm cam, v.v.) va PCR & phan dugc phéan chia theo theo khéi luong,
gibng. Thir nghiém duoc tién hanh trong 14 ngay.

Tru6e tién, ching ETEC dugce giy nhidm vio TSB, va duge nudi ciy ¢ 37°C
trong 18 gid. Dung dich nudi cdy dugc pha loang bing PBS (d6 pH = 7,2) va nong do
duoc didu chinh dén 10° pfu/ml, va ding qua dudng miéng cho lon 5 tudn tudi bang cach
str dung diu do sau 7 ngay bat ddu thir nghiém. Tir ngay thir nghiém dau tién, cac nhom
da didu trj bang thé thuc khuan dugc cho in hdn hop thiic @n chtra lg thé thuc khuan
(10° pfu/g hoic 10® pfu/g) trén 1kg thirc an 2 lan/ngay & cac thoi dién x4c dinh trude vao
mdi budi sang va budi trwra. Nhoém dbi chimg dung thé thuc khuan chi duoc cho an thic
an tiéu chuin dong thoi (cac Fig.6 va Fig.7)

Trudce tién, Fig.6 thé hién két qua so sanh vé do sét cua phén gitra lgn con sau cai
stta duoc cho an thirc an tiéu chuin c6 bd sung ®CJ13 va lgn con chi dugc cho an thirc

an tiéu chuan, sau khi cho an cudng bic ETEC. Lon con cai stta khong duoc cho an
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cudng buc ching ETEC duoc xdc dinh 1a nhom dbi chung am tinh. Lon con cai sita
duoc cho an cudng bic ching ETEC (1,0x10® pfu/ml) va chi cho an thtic 4n tiéu chuan
duoc xac dinh 1a nhém ddi ching dwong tinh. 7 ngay bat dau trudc khi cho in ching
ETEC, cac nhém thir nghiém dugc cho an thirc an bd sung thé thuc khuan. Lon con sau
cal stta dugc cho an thac an bd sung thé thuc khuan c6 do sét cua phan thép hon cac
nhém chi cho #n thirc #n tiéu chuén. Nhu duoc thé hién trong Fig.6, dd sét cua phan dua
trén tri s& sau bang cach st dung phuong phép cta Sherman et al. (1983) (phan binh
thuong, 0; phan mém, 1; tidu chay 1ong, 2; tiéu chdy nang, 3). Nhom dbi chimg duwong
tinh duoc cho #n thé thuc khudn ETEC (cho 4n thirc 4n tiéu chuén sau khi cho an ETEC)
c6 do sét ctia phan cao hon, nhung nhém thtr nghi€ém cho an thirc dn bd sung thé thuc
khuén cho dd sét cao 1én t6i 3-4 ngay, va sau do tro vé binh thuong.

Fig.7 thé hién két qua thoi gian thuc PCR trong qua trinh dinh lugng ETEC trong
phan. Luong ETEC dugc quan sat trong phan cta lon lgn con sau cai sita duge cho an
thirc an c¢6 bd sung thé thuc khuan thip hon so véi lon con sau cai sta chi cho an thire an
tiéu chudn. Nhu duoc thé hién trong Fig.7, két qua vé thoi gian thue PCR trong qua trinh
dinh lvong ETEC trong phén da cho thdy rang phan cta nhém thir nghiém da cho an thé

thuc khuan c6 ndng d6 ETEC thap hon so v6i nhom dbi chimg duong tinh.

Vidu 12: Phan tich d6 dai 16ng nhung trong rudt cua lon con cai sita

Thong thuong, lon con da bi phoi nhiém ETEC dugc dic trung & chd ching c6
chiéu dai 16ng nhung trong rudt ngdn hon so vai lon con khoe manh, va c6 kha ning hap
thu nude khong binh thuong, dan dén tiéu chay (Gaastra W. et al., Microbial Rev.
46,129-161, 1982). Dua trén thuc té nay, anh hudéng cua OCJ13 ddi voi do dai 16ng
nhung trong rudt ciia lon con da phoi nhiém ETEC duoc thir nghiém.

Sau khi két thuc tht nghiém & Vi du 11, lgn con tht nghiém dugc dem giét, va léy
3cm mdi loai cac mo ta trang, rudt chay, rudt hdi va rudt két, va duoc ¢ dinh trong 10%}
formalin thong thuong trong 48 gio. Sau khi xtr ly mo thong thuong, cdc md dugc chim
trong paraffin, va dugc chia thanh cac phan c6 do day 3um. Cac phin mo dugce khir

paraffin va hydrat hoa lai, va sau d6 duoc nhudm bang H&E (hematoxylin va eosin).
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Tiép theo, chiéu dai ciia 16ng nhung va do siu cua cac khe niém mac rudt (crypt) dugc do
@& phan tich hinh thai rudt. Tai thoi diém nay, dé xac dinh chiéu dai 16ng nhung va d¢ dai
cta crypt, cac hinh anh tr cac phan mé ta trang, rudt chay, va rudt héi da nhudm duge
ghi lai tir trai sang phai va tir trén xudng dudi bang cach st dung phan tich chan doan
diém (Olympus, USA). Chiéu dai ctia 16ng nhung (V), d sau cua crypt I, va ty 1€ cua
chiéu dai 16ng nhung véi d6 sau cia crypt (ty 1é V/C) duoc do, sau d6 phén tich théng ké
(Bang 4).

Béng 4: Phan tich chiéu dai 1ong nhung ctia rudt

Quan thé lon con cai stra
Thé thuc Thé thuc
Vi tri trong ruét | Nhom am Nhom ) i Giatri P
khuan khuan
tinh duong tinh
(1E+6) (1E+8)
Té trang
Do dai cia long
540.,9 305.6 334.,5 322.9 <,0001
nhung (pm)
D0 sau cua crypt
287 3453 343.5 316,2 0,0013
(um)
Ty I¢ V/C (um) 0,483a 0,239b 0,501b 0,401b -
Rudt chay
Do dai cia long
75.9 52,5 54,7 128.5 0,0013
nhung (pm)
D¢ sau cua crypt
2339 258 264 210,8 0,169
(um)
Ty 1I¢ V/C (um) 1,798 0,885 1,013 1,747 0,0005
Rudt hdi
Do dai cua long
406 228 282,7 402 <,0001
nhung (pm)
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D¢ sau cua crypt
256.,0a 307,2a 244 4a 2223a -
(m)
Ty 1€ V/C (um) 1,640a 0,804c 1,235b 1,868a -

a, b, ¢: 1a cac gia tri co thé phan biét dugc rd rang l1a 16n hon khoang do léch chuén

Nhu duge thé hién trong bang 4, nhém kich thich ETEC (nhém duong tinh) c6
chiu dai 16ng nhung ngin hon va crypts sdu hon trong ta trang so v6i nhom khong kich
thich, nhém am tinh (P<0,05). Nhom duge diéu tri bing thé thuc khuan (1E+8) c6 do dai
16ng nhung 1a 128,5um trong rudt chay, chiung to rang dai hon 52,5um so v6i nhom kich
thich ETEC duong tinh (P<0,05). Khong c6 su khac biét c6 y nghia vé d6 sau cua crypts.
Nhom duoc didu tri bang thé thue khudn (1E+6) va (1E+8) ¢6 ty 1& V/C 1an luot 1a 1,013
va 1,747, chtng t6 ring ty 1& nay cao hon 0,885 so voi nhom kich thich ETEC duong
tinh. Nhém thé thuc khudn (1E+8) c6 ty 1é cao hon so v6i nhom thé thuc khuan (1E+6)
(P<0,05). Nhom thé thuc khudn (1E+6) va nhom thé thuc khuan (1E+8) ¢6 ty 1& V/C lan
lugt 14 1,235 va 1,868 trong rudt hdi, ching t6 riang ty 1¢ nay cao hon 0,804, cao hon
dang ké so v6i nhom duong tinh (P<0,05). Péi v6i lon khoe manh c6 16ng nhung dai,

nhan thiy rang thé thuc khuan ciing c6 anh huéng déng ké.
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YEU CAU BAO HOQ

1. Thé thuc khuin c6 hoat tinh diét khuan dic hiéu khang Enterotoxigenic Escherichia
coli (E.coli), ¢ sb truy cap KCCM11217P. |

2. Ché phidm dung dé phong ngira hodc didu tri bénh nhiém khuin giy ra béi
Enterotoxigenic Escherichia coli, chra hoat chét 1a thé thuc khuén theo diém 1.

3. Ché phim theo diém 2, trong d6 bénh nhiém khuidn giy ra béi Enterotoxigenic
Escherichia coli 1a bénh truc khuan E. coli (colibacillosis).

4. Khang sinh chtra hoat chét 1a thé thuc khuin theo diém 1.

5. Thirc dn bd sung chira hoat chit 14 thé thuc khun theo diém 1.

6. Chét khir trung chtra hoat cht 1a thé thuc khuan theo diém 1.

7. Chét 1am sach chira hoat chét 12 thé thuc khuén theo diém 1.
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Fig.2
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Fig.5
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DANH MUC TRINH TU

CJ CheilJedang Corporation

Escherichia coli (E.coli) va ché phidm chta thé thuc khudn nay

<130>

<150>
<151>

<160> 18
<170>
<210> 1
<211>
<212>
<213>

<400> 1
gcacacgatg

gctaaggatg
gagaacccac
gtaactcacg
aatgaataat
agtctaacct
ggttacttat
aggcagactc
taatcecctcc
agaccaaagc
ctgttctact
tcgtatgttc
aagacctaag
aggactttag
<210> 2
<211>
<212>
<213>

<400> 2

OPA12123

824
ADN
thé

accgacttga
ccaacaaagg
ggaaaggctt
atacggacga
tataggtgaa
actgttttac
agtattactg
cgagttctta
aatacagata
tgtacttaaa
tgctgctggc
tctggtctct
gtcagtacgt

gtaacactat

1035
ADN
thé thuc khuin

10-2011-0118446
2011-11-14

KopatentIn 2.0

thuc khudn

tgcgcettgcet
cgaacgtgaa
cgagtccatc
cgagctggga
agctgcatga
aaggagtttg
tagtgaatat
cctaaggctt
gtaaagacca
gctctggecga
gttactgctg
cagtgtaatt
ggataaagac

agcagctcat

ataggtgtac
gtcactgagg
cacactgagt
ctagggtcat
atacgcggtt
gacttaacta
acatatgcag
gcaccgatgg
tagatacagg
ccaatcgagc
gaagtcagtg
aacgcaatca
tcactctact

ggtctatcca

agttcttcgt tgagtctatg
agtggctgga ggaacagatg
tctgggacaa tggggtccgg
acgttacgtt ccactagctg
agtaacctat agttactacc
tcactatagg gaagaccccc
actttatgca agaccttagg
aaggagggtg atattaatca
aggtatgtag catatggcaa
tacatacagg tttcttgctg
ggtcgggtgg gtcgagactc
tggtaacgat tcatgagcgg

gaccttagct actatagtca

aagg

gagctcggta cccgacgcag atgtagttct cagtccctgt accttgaatg tcaaacaccce

cgttagggat ataggacagt acgtggccag tggtatcatc cgcatccttc acgtcagaca
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824
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catctgctac
agactgagcg
catcaagctg
catccgacca
gagggtgact
ggaagaacgc
ccagcctatt
ggtttgtgtc
agccgtcgga
ctcccgtcecc
catcggcgcect
gaggcaactt
agccatcctc
agccagaccc
tgcaccaatg
gcgtatcatg
<210> 3
<211>
<212>

<213>

<400> 3
acaggtatcc

atgacggtaa
tgatattaaa
gagcgttaga
cagctaacat
ccatactccc
gaaactaaca
caaaaaaaaa
tcanccagtt

aaattctcct

acgccgctgg

agcgaagtat
tcctacagcg
gatagacttc
aagtagtagc
tacagctaca
aaagtagctt
cctgtagaag
atcattacca
ttgcctaacc
tactgtctcc
actgtttgtc
agagattgtt
cgtctccact
aaggtcaaac
gcttgagcgt

gtcat

gcccatgttg
gaatcgaatc
gttccagcct
gacgtcagcg
atcgttgatg
tcctatctgt
aatagtccca
acccctcaag
tagcggccect
cttcaggtgc

gctgaaaacc
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cgcttaatgce
aacggtctgg
gaggtaagga
tgctcactaa
tcaatagggt
gctgaacggc
aacacatcgt
gcaccacgct
agagcatggg
ttccacgtcet
tcaccttgaa
tgcaccgtgt
gagttaatgt
gtgaaggtag

cggggatcct

thuc khuin

ctataatagc
ctattgtctt
ttagcttgga
ttceccectegt
gcatctaagt
cgtaaggact
aggctgttag
cacccgaagg
gttcgcagca
agccgctact

agtgcgccag

tggtgaatga
cattatcgcc
ccccagagct
acggaacggc
catcatcact
tcattattac
taatcgtggc
tagaccagtc
gcattgtggt
tagtgttgga
tcttaatgat
cgagtactgg
cagtccctga
gataggcagc

ctagagtcga

tggtggcccc

ggacatcagg

cctgacgatt
caagctgtag
catcgttagc
gcatggtccg
taagtaaaac
cacccaaggg
cgagtacgcg
gtagcgacgt

cagcttcagg
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cccacgaggc
taaggcaaac
tgtcatcacg
atacttaagg
cagtgtcgcc
gttctcgcecet
atccacgaag
cagagtcttg
gttatcgaac
gtcatacatc
gtacccattt
actgattagc
aggggcagtg
aacagaaggt

cctgcaggca

ggcagtcatt
tgtcaggacg
gacgcgatgc
gactgctggt
gttcagtgga
gttaataata
ataatcatcc
gtttcaatta
cagctttctg
taggttggct

acgcagacca

gctgagaaga
tctgagccta
aactgaacct
attgagattc
acactcttag
gacaagaacc
ctaggcatag
aactcaaagg
ccagtgacca
acgtaatatt
ggagctgcaa
tggttagcgt
attaacagga
ctctcagagc

tgcaagcttg

acacgaaggt
gcagcttcgt
agtatacgtt
tcaccgatag
atgtattgag
tagtcgccca
caactttaag
gttgttggac
ttgaggagtt
aaaggtgctt

ccgtgaccca

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020

1035

60
120
180
240
300
360
420
480
540
600

660



tagcgtattt
ccaagtcacg
gtccatagca
agcgatagag
acttcaacaa
gcagcatagt
<210> 4
<211>
<212>

<213>

<400> 4
attcctgaag

acctgattgg
aacttcaagt
cgttctggcect
aatcgtggac
ttcctatagt
atagcttctg
tcatgtagtc
ccgaagcgcec
caacattcat
ctgtaggcga
tgccacccag
gccgcataac
tcctgecatag
atagacatca
aaggttcgca
agtcttagcg
cgtttcatcc
ctgaacgact
<210> 5
<211>

<212>
<213>

accaacaatc
cagcttcaca
actttaacgt
ataccatcgt
caacgaagcc

t

1095
ADN
thé thuc khuin

tctaccacta
tcaaccaaca
acacggttca
aggtagtcga
attatgcctc
gatagtttag
ggtaatgggg
tcgectegttt
aacgttagca
cacggggtca
acgaggtagg
aatgttagct
caatcatcgt
cgtaagcctt
cggtagatag
tggttecgcecce
agagggccat
agcaatggtg

tctta

979
ADN
thé thuc khuin
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aggtcgccecct
gtacccacag
cgccagtagce
caccacgggt

catcacgtta

agtcagttcc
tctcaatcat
gggtagggtt
actcaatcct
ctttgtgatt
tccttgatgt
tcgttcggaa
acccgagtgt
gcatatccga
cttgtagctg
atagacgaac
accccaagtg
cgggtcaaga
gacgtgagct
agcagcatcc
attgatggac
aagcttgcat

tcaaccatac

gagcatcgac
canacggtga
agttgccggg
ctcacagcgc

cggatgttac

agtctgacgg
cgttggatta
agagctattc
gtactgagtg
taaacggaga
ggatgccttg
ccagttcacg
cggccttcag
aagctggaac
caccatacgc
ggagcatctt
gaccacccag
gcttgcttga
tgagccatat
atcgctecggt
ttgatgacga
ccatgttaag

gccaacaggt
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gtcacggtca
gagaacaggc
aatgcgtgtt
caccctgtac

cagtctctgg

tgaatacgaa
aggaatcggt
accagcgtaa
tttecctgaag
cctatggtag
ctcctcaaac
gaacgtatta
gtagccagcc
ctgctccaag
gatggcacgt
agtgtcctca
atgtgaaact
ggtattcacg
agtagatacc
tgttcttcgt
agttccttaa
acagctatga

caatancctt

cgttccagcg
ccacaacgtt
tctgaccgga
cagatgcgga

gtcaatcagc

cgatgtcgaa
aatctcgacc
caacaacaaa
ggaattgtgt
cgecctccagt
gttccaagca
tacatcccgg
aagttgtaag
aagttaccaa
tcaggctgct
tacccagcga
acgggacaga
gtctcgacca
agccagaccc
ggcgttatag
actgaaggac
ggtcgtagta

gggtcctgaa

720

780

840

900

960

971

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1095



<400> 5
cgatggttca

gccttgtaag
gggtattttg
acccttaccg
tcacaacata
gaggaagagg
ggggtcatat
acattgtggt
cttgctacaa
agcataacgc
aaacggagca
ggtccaccaa
gttatatctg
acaccgggag
gctcggcatt
cgtgatgccg
tgcgatgcga
<210> 6
<211>
<212>
<213>

<400> 6
catcgttgga

gttagagcta
cctgtactga
atttaaacgg
tgtggatgcc
gaaccagttc
tgtcggcctt
cgaaagctgg
ctgcaccata

aacggagcat

aatccatcca
caggatgtca
cgacgtcgga
ttgtgatgaa
aaccgcagga
cctggccgga
cccaatctac
gaatgcacag
ccctgtgtceg
tgaaataagt
cgtaacaggt
gaatgctctt
tccattattt
gcacccggca
ctcaaaagaa
tggaagcgac

aagaaattg

979
ADN
thé

ttaaggaatc
ttcaccagcg
gtgtttcctg
agacctatgg
ttgctcctceca
acggaacgta
caggtagcca
aacctgctcc
cgcgatggca

cttagtgtcc
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ccatcgccaa
gcggttcgag
gatcgccgag
gtgcagctct
acgaccaata
accgtaaccg
gaataaatgt
gctgatgtgc
gagttcagca
ccagtctggt
aagagcattc
tccgttgegg
ctcecttgttt
ccgcaacctt

attccgcaaa

tgtctgggge

thuc khuin

ggtaatctcg
taacaacaac
aagggaattg
tagcgcctcc
aacgttccaa
ttatacatcc
gccaagttgt
aagaagttac
cgttcaggct

tcatacccag

tgccggttta
tccgttaatc
cttggcagag
ttgaagcaac
aacggtagtc
gcactacaac
tgcgttgcag
cgcaactaca
ccgaccatca
gcggcccgat
tcctgtaacg
tgaatgcggce
ccacgtccac
atttcccaac
gcggctggceg

gcatattcca

accaacttca
aaacgttctg
tgtaatcgtg
agtttcctat
gcaatagctt
cggtcatgta
aagccgaagc
caacaacatt
gctctgtagg

cgatgccacc
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gctcagttgg
ggcaccagca
ggttcgaatc
cagaagataa
cgtatggaga
gttgagaaca
cgtgacaacc
gtagtgcgcg
cagtttgatt
cacccgccgt
ggttcatatc
taagcgcacg
ggtggataac
cagtaatgag
gagtcaagaa

ttgcatactc

agtacacggt
gctaggtagt
gacattatgc
agtgatagtt
ctgggtaatg
gtctcgctcg
gccaacgtta
catcacgggg
cgaacgaggt

cagaatgtta

tagagcgcct
caacaggtaa
cctacgaagt
gcatctggct
acacccegtt
ctggcgtaac
agtgttctca
ctttgcgggg
ctctggcatg
tagctccacg
ccaatctaca
cggggaaatg
cagccaaagg
gttaataaat
gatggaaaac

tgacggcacc

tcagggtagg

cgaactcaat
ctcctttgtg
tagtccttga
gggtcgttcg
tttaccecgag
gcagcatatc
tcacttgtag
aggatagacg

gctaccccaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

979

60

120

180

240

300

360

420

480

540

600
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gtggaccacc cagatgtgaa ctacgggaca

gagcttgctt gaggtattca cggtctcgac

cttgagccat atagtagata ccagccagac

ccatcgctcg gttgttette gtggcgttat

acttgatgac gaagttctta aactgaaagg

gcatccatgt tagacagctt atgaggtcgt

atacgccaca gtccatagc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

7

20

ADN

Trinh ty nhén tao

doan mdi

7

tgaaagctgc atgaatacgc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

8

20

ADN

Trinh tu nhén tao

doan mdi

8

tgcctcctaa ggtcttgcat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

20

ADN

Trinh tu nhé&n tao

doan mdi

9

ggattgagat tcgagggtga

<210>
<211>
<212>
<213>

<220>
<223>

10

20

ADN

Trinh tu nhén tao

doan mdi

gagccgcata
catcctgcat
ccatagacat
agaaagttcg
acagtcttag

agtaacgttt
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accaatcatc
agcgtaagcc
cacggtagat
catggttcgce
cgagagggcc

catcagcgat

gtcgggtcaa
ttgacgtgag
agagcagcat
ccattgatgg
ataagccttg

ggtgtcaccc

660

720

780

840

900

960

979
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<400> 10
tgccacgatt aacgatgtgt

<210> 11

<211> 20

<212> ADN

<213> Trinh ty nhan tao
<220>

<223> doan mdéi

<400> 11
gcttcacagt acccacagca

<210> 12
<211> 20
<212> ADN

<213> Trinh tu nhdn tao
<220>

<223> doan mdi

<400> 12

gtaacgtgat gggcttcgtt

<210> 13
<211> 20
<212> ADN

<213> Trinh tu nhin tao
<220>

<223> doan mdéi

<400> 13

atcacggggt cacttgtagc

<210> 14
<211> 20
<212> ADN

<213> Trinh ty nhdn tao
<220>
<223> doan mdi

<400> 14
ctcttgaccc gacgatgatt

<210> 15

<211> 20

<212> ADN

<213> Trinh ty nhdn tao

-34-

20

20

20

20

20
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<220>
<223> doan mdi
<400> 15

accgtaaccg gcactacaac

<210> 16
<211> 20
<212> ADN

<213> Trinh ty nhén tao
<220>
<223> doan mdéi

<400> 16
tttcagcgtt atgctcatgce

<210> 17
<211> 19
<212> ADN

<213> Trinh ty nhdn tao
<220>
<223> doan mdi

<400> 17
atcacggggt cacttgtag

<210> 18
<211> 20
<212> ADN

<213> Trinh tyu nhén tao
<220>
<223> doan moéi

<400> 18
ctcttgaccc gacgatgatt

-35-

20

20

19

20





