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Linh vire ky thuit dwoc dé cip

Sang ché dé cap dén ché phdm dung dé phong trir nhiém Mycoplasma spp..
Ngoai ra sang ché con dé cip dén vecto biéu hién va phuong phap san xudt khang

nguyén hoa tan.
Tinh trang ki thuit ciia sing ché

Mycoplasma spp. dugc biét dén 1a vi khudn nhé nhit c6 kha ning tu nhén 1én
bén ngoai t& bao vat chi. Mic dit bénh suyén lon khéng phai 12 nguyén nhan gy chét
0 lon, nhung né lam giam hi€u qua chédn nubi va giy ra sy chdm ting trudng, vieém, va
trc ché mién dich ciing nhu 13 1am cho lon d& tén thwong hon véi sy nhi®m cac yéu tb

gay bénh khéc, do d6 gy nguy hai vé& mit kinh té cho nén néng nghiép:

Hon nita, bénh suyén lon dugc phong trir bing ba cach bao gdm: Sir dung thudc,
quan 1y mdi trudng, va tiém ching. Thiy ring hiéu qua ngin nglra xu ctia khang sinh
v6i Mycoplasma hyopneumoniae, viéc 4p dung thudc c6 thé chi dé cho muc dich diéu
tri va né kho dap tmg dugc nhu ciu phong trir. Ngoai ra, viéc lam dung thube c6 thé
dan dén sy nhiém 16n hon giy ra do vi khudn khang thudc, viéc 4p dung thude can ké

hoach than trong va tdn tai han ché.

Quan 1y mdi trudng tao ra nén tang cho viéc phong trir nhiém Mycoplasma spp..
Quan 1y va vé sinh mdi trudng chudng lon t6t c6 thé hiru ich dé giam sy xut hién

nhidm bénh. Mt khac, phong trir ¢6 thé toan dién hon thong qua tiém ching.

Céc vécxin thong thudong trong linh vuc nay st dung vi khudn bit hoat/chét lam
hoat chét ctia n. Tuy nhién, gi4 clia vacxin thong thudng rit cao vi Mycoplasma spp.
1a vi khuén khé nudi va khé dé nudi cdy trong phong thi nghiém. Pé giam gi4 thanh
vécxin Mycoplasma spp., cac nha khoa hoc tiép tuc ¢d géng phat trién cac loai vacxin
khéc, nhu: (1) vacxin dugc lam yéu, (2) vécxin vecto, (3) vacxin thé hé hai, va (4)
vacxin ADN. Trong sb chiing, vicxin thé hé hai thé hién tiém ning nhit vi nhimng wu

diém d& dang trong san xuat va db an toan cao.
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Pén nay, c6 mot sO protein ti€ém nidng co6 thé dugc st dung cho vacxin M
hyopneumoniae; tuy nhién, khong c6 bdo cédo nao xac nhdn protein thich hgp cho

vacxin M. hyopneumoniae.
Ban chat k¥ thuit ctia sang ché

Theo quan diém trén, muc dich ctia sang ché 1a & xuat khang nguyén thich hop
d8 dugc sir dung trong vacxin Mycoplasma spp. va nhd d6 san xuét vacxin

" Mycoplasma spp. m&i sao cho giam chi phi phong bénh.

Muc dich khéc ctia sang ché 1a d& xuét sy két hop cac khang nguyén thich hop
dé duoc sir dung trong vacxin Mycoplasma spp. va nho d6 tao ra vacxin thé hé hai véi

hiéu suét tt hon; do d6, ¢ nhiéu lya chon hon cho nhiém vu phong chéng.

Séng ché d& xuit protein dé phong trir nhim Mycoplasma spp., chia trinh tur
axit amin SEQ ID NO: 01, SEQ ID NO: 02, hoic su két hop ctia chung.

Séng ché dé xuét ché phim dé phong trir nhiém Mycoplasma spp., nhu di duoc
boc 16 trong diém 1 yéu ciu bao hd. Céc phuong an dugc uu tién khac duge xac dinh
trong cac diém yéu ciu bao hd phu thude. T8t hon néu, chét phu gia dugc dung da néu
1a dung moéi, chit 1am 6n dinh, chit pha lodng, chét bao quan, chit khang khuén, chat

khéng nim, chit déng truong, cht Iam chim hép thu, hoic sy két hop cia ching.

Sang ché con mé ta ché phim dé phong trir nhiém Mycoplasma spp., bao gdm:
hoat chét, ¢ it nhét hai protein dugc chon tir nhém bao gém P46, Tuf, MHP30, va
NrdFC; va ta dugce duge dung.

Hoat chit d3 néu 1 P46, Tuf, MHP30, va NrdFC.

Hoat chit d3 néu c6 it nhét hai trinh tu axit amin dugc chon tir nhém bao gdm
SEQ ID NO: 01, SEQ ID NO: 02, SEQ ID NO: 03, va SEQ ID NO: 04.

Hoat chit d4 néu c6 trinh tr axit amin 1a SEQ ID NO: 01, SEQ ID NO: 02, SEQ
ID NO: 03, va SEQ ID NO: 04.

Hoat chit d4 néu c6 ndng d6 tir 20 dén 2000 pg/mL cin cir vao téng thé tich clia

ché phim nay.
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T4 duge duge dung d3 néu 1a ta duge Freund hoan chinh, t4 dugc Freund khong
hoan chinh, gel nhom, chét hoat dong bé mit, ta duge polyanion, peptit, chit nhii

turong dau, hoic su két hop ciia ching.
T6t hon néu, ché phim duoc phat minh con bao gdm chét phu gia duoc dung.

Tt hon néu, chit phu gia duge dung da néu 1a dung méi, chét 1am 6n dinh, chit
pha loding, chit bao quan, chit khang khuin, chit khang ném, chit déng truong, chit

lam cham hép thu, hodc su két hop ctia ching.

Séang ché con d& xudt vecto biéu hién duoc x4c dinh trong diém 8 yéu cau bao
hé. Hon nfra, sang ché boc 10 vecto bidu hién dé san xuit hoat chit da néu trén; trong
d6 vecto bidu hién da néu bao gdm plasmit; trong d6 plasmit d& néu bao gdm: trinh tur
nucleotit chita it nht mot trinh tw dugc chon tir nhém bao gdm SEQ ID NO: 05, SEQ
ID NO: 06, SEQ ID NO: 07, va SEQ ID NO: 08; gen ma hoéa phén dung hop, dugc
chon tir nhém bao gdbm MsyB cta E. coli, YjgD cta E. coli, GroS17 cta E. coli,
GroES cta Bacillus subtilis, TrxA cta Alicyclobacillus acidocaldarius, SUMO cua S.

cerevisiae, va Vgb cua Vitreoscilla spp.; va yeu to di€u hoa.

T6t hon néu, yéu to diéu hoa dd néu bao gdm ving khéi dong va vi tri gén ket

ribosom.

T6t hon néu, plasmit d& néu la pET-MSY, pET-YjgD * pET-GroSl17,
pET-GroES, pET-TrxA, pET-SUMO, hoic pET-Vgb ciing duge bdc 16 trong phin mo
ta.

Lién quan dén vecto biéu hién da néu, duoc dé xuit réng, khi trinh tu nucleotit
d3 néu 13 it nhit mét trinh tr duge chon tir nhém bao gém SEQ ID NO: 05, SEQ ID
NO: 06, va SEQ ID NO: 08, gen d4 néu mi héa phan dung hop 14 MsyB ctia E. coli.

Lién quan dén vecto bidu hién d3 néu, dugc dé xuat réng, khi trinh tu nucleotit
d3 néu 1a SEQ ID NO: 07, gen d3 néu ma héa phan dung hop dugc chon tir nhém bao
gdém YjgD cta E. coli, GroS17 cta E. coli, GroES ctia Bacillus subtilis, TrxA cua

Alicyclobacillus acidocaldarius, SUMO cta S. cerevisiae, va Vgb cua Vitreoscilla spp.

Vecto biéu hién d3 néu duoc ap dung dé sir dung cho hé th(")ng biéu hién gen E.

coli.
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Sang ché con d& xult phuong phap san xuit khédng nguyén hoa tan duge xac
dinh trong diém 11 yéu ciu bao ho. Hon nita, sang ché boc 16 phuong phap san xudt
khéng nguyén hoa tan, bao gdm viéc sir dung vecto biéu hién d4 néu; trong d6 khang

nguyén di néu 1a P46, Tuf, MHP30, hodc NrdFC.

Tém lai, sang ché d& cap dén khéng nguyén, ché phdm, va vecto biéu hién &
san xuét khang nguyén da néu dé phong trir khoi nhiém Mycoplasma spp.. Séng ché
khong chi d& xuét phwong 4n méi cho nhiém vu phong ngﬁ'a, ma con chimg minh ring
vécxin thé hé hai “cocktail” k&t hop it nhét hai khang nguyén (d6 13, c6 it nhit hai
khang nguyén lam hoat chét) c6 kha ning ting cudng cam tmg mién dich. Ngoai ra,
sang ché huéng din ring mot s6 phan dung hop thich hop dic biét cho viée biéu hién
khéng nguyén néu trén trong hé théng biéu hién sao cho thuan tién dé tang kha ning

san xuat trong viéc san xuat vacxin can thiét.
MG ta van tat cac hinh vé

Fig. 1 12 két qua dién di protein, thé hién nhiéu phan dung hop c6 téc dong khic
nhau 1én tinh tan ctia MHP 30 duoc san xudt. DPudng M: thang chuén protein (Thang
protein PageRuler™; Fermentas, USA); Puong 1: E. coli BL21 (DE3)
(pET-YjgD-MHP30), protein hoa tan; duong 2: E. coli BL21 (DE3)
(pET-SUMO-MHP30), protein hoa tan; duong 3: E. coli BL21 (DE3)
(pET-GroS17-MHP30), protein hoa tan; duwong 4: E. coli BL21 (DE3)
(pET-GroES-MHP30), protein hoa tan; duong 5: E. coli BL21 (DE3)
(pET-D-MHP30), protein hoa tan; dudng 6: E. coli BL21 (DE3) (pET-MsyB-MHP30),
protein hoa tan; dudng 7: E. coli BL21 (DE3) (pET-Vgb-MHP30), protein hoa tan;
duong 8: E. coli BL21 (DE3) (pET-TrxA-MHP30), protein hoa tan.

Fig. 2 1a két qua dién di protein, thd hién nhiéu phan dung hop c6 tic dong khac
nhau 1én tinh tan cta P46, NrdFC, va Tuf dugc san xuit. Puong M: thang chuén
protein (Thang protein PageRuler™; Fermentas, USA); duong 1: E. coli BL21 (DE3)
(pET-D-P46M), protein hoa tan; duong 2: E. coli BL21 (DE3) (pET-D-P46M), protein
khéng hoa tan; duong 3: E. coli BL21 (DE3) (pET-D-NrdFC), protein hoa tan; dudng
4: E. coli BL21 (DE3) (pET-D-NrdFC), protein khong hoa tan; dudng 5: E. coli BL21
(DE3) (pET-D-Tuf), protein hoa tan; duong 6: E. coli BL21 (DE3) (pET-D-Tuf),
protein khdng hoa tan; duong 7: E. coli BL21 (DE3) (pET-MysB-P46M), protein hoa
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tan; duong 8: E. coli BL21 (DE3) (pET-MysB-P46M), protein khong hoa tan; dudng 9:
E. coli BL21 (DE3) (pET-MysB-NrdFC), protein hoa tan; duong 10: E. coli BL21
(DE3) (pET-MysB-NrdFC), protein khong hoa tan; duong 11: E. coli BL21 (DE3)
(pET-MysB-Tuf), protein hoa tan; duong 12: E. coli BL21 (DE3) (pET-MysB-Tuf),

protein khong hoa tan.

Fig. 3 1a két qua dién di protein, thé hién sy tinh sach ciia protein tai t6 hop
MHP30, P46, NrdFC, va Tuf. duong M: thang chuén protein (PageRuler™ pretained
protein ladder; Fermentas, USA); dudng 1: E. coli BL21 (DE3) (pET-YjgD-MHP30),
protein hoa tan; duong 2: E. coli BL21 (DE3) (pET-MysB-P46M), protein hoa tan;
duodng 3: E. coli BL21 (DE3) (pET-MysB-NrdFC), protein hoa tan; dudng 4: E. coli
BL21 (DE3) (pET-MysB-Tuf), protein hoa tan; duong 5: protein dung hgp MHP30
duoc tinh sach; dudng 6: protein dung hgp P46 duoc tinh sach; dudng 7: protein dung
hop NrdFC duoc tinh sach; duong 8: protein dung hop Tuf duoc tinh sach.

Fig. 4 thé hién két qua phan tich Western Blot, thé hién khang huyét thanh

chudt dugc xac dinh sy dung gidi t€ bao téng sO cla M. hyopneumoniae.

Fig. 5 thé hién két qua thir nghiém ELISA, thé hién két qua thir nghiém thir
thach mién dich dugc tién hanh theo phwong 4n 7 clia sang ché.
MB® ta chi tiét sang ché

Sang ché @& cap dén khang nguyén, ché phim, va vecto biéu hién dé san xuét
khéng nguyén di néu phong trir khoi nhidm Mycoplasma spp.. Cu thé 13, sang ché
chimg minh hiéu qua khang nguyén ctia P46 va Tuf & san xudt ché phdm & phong tir
nhiém Mycoplasma spp.. Ngoai ra, sang ché ciing chirmg minh vicxin “cocktail” thé hé
hai két hop it nhét hai trong s6 P46, Tuf, MHP30, va NrdFC 1am hoat chit c6 kha nang

ting cwong cam Umg mién dich.

Theo céach khéc, sang ché boc 16 cac phz‘“m dung hop, ma dic biét thich hop dé
san xuét P46, Tuf, MHP30, va NrdFC véi tinh tan cao (tic 13, tinh tan trong nudc).
Théng qua viéc st dung phin dung hop néu trén, thoi gian va chi phi cdn cho san xudt

vacxin ¢6 thé dugc giam twong doi.

Theo mot khia canh cta sing ché, sang ché dé xuit ché phim dé phong trir
nhiém Mycoplasma spp., bao gdm: hoat chit thir nhét, bao gdm protein P46, Tuf, hoic
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su két hop cuia chung; va ta dugce duoc dung. Theo phuong 4n khéc, ché phdm nay con
c6 thé bao gdm hoat chét thir hai. Hoat chit thi hai da néu bao gdm protein MHP30,
NrdFC, hoic su két hop cia ching.

Theo khia canh khéc cia sang ché, sang ché d& xuit ché phim & phong trir
nhidm Mycoplasma spp., bao gdm: hoat chét, c6 it nhit hai protein dugc chon tir nhém
bao gém P46, Tuf, MHP30, va NrdFC; va t4 dugc dugc dung.

Theo phuong 4n khac cia séng ché, P46 tvong ddng véi trinh ty axit amin duoc
th8 hién 1a SEQ ID NO: 01; Tuf twong ddng véi trinh tu axit amin duoc thé hién 13
SEQ ID NO: 02; MHP30 tuong ddng véi trinh tur axit amin dwoc thé hién 13 SEQ ID
NO: 03; NrdFC twong ddng v6i trinh tr axit amin dugc thé hién 1a SEQ ID NO: 04.
Chuyén gia trong linh vuc nay c6 thé hiéu ring mién 14 thé x4c dinh khéng nguyén
duoc tao ra bang cach gip peptit clia trinh tu axit amin néu trén khong bj can thiép,

hoat chét da néu c6 thé 13 protein dung hop véi it nhat hai trinh tir d4 néu.

Thong thudng, viéc két hop hai hoic nhiéu khdng nguyén trong mot vacxin duy
nhét ludn khong thuan ti€n cho cdm Ung mién dich cta vacxin. Trén thuc té, viée két
hop hai khang nguyén vao mét vécxin duy nhét cé thé gy ra tinh huéng khong mong
mudn ma cam tmg mién dich ctia hai hogc nhiéu khang nguyén xung dt v6i nhau va
do d6 bi giam. Bén canh do, vé khia canh chi phi, thdm chi néu khong xung ddt véi
nhau, néu cam tmg mién dich ctia hai hodic nhiéu khéng nguyén khong thé hién hiéu
quéa hiép ddng, s& 1a v gia tri dé két hop hai hojc nhidu khing nguyén trong mot
vécxin duy nhét. Cac nghién ctru cia séng ché chimg minh ring P46, Tuf, MHP30, va
NrdFC thé hién cam tng mién dich t6t hon trong khi dugc sir dung két hop. Do @6,
theo phuong 4n khéc, hoat chit d néu ctia ché phdm ndy bao gdm hai hosc nhiéu

protein bat ky dd néu; d6 14, vacxin cocktail ctia sdng che.

Nong d6 ctia hoat chét da néu trong ché phdm nay 1a 20 dén 2000 pg/mL cin cir
vao tdng thé tich ctia ché phdm niy. Theo phuong 4n dugc wu tién clia sdng ché, mot
hoat chét trong ché phim nay c6 ndng d6 20 dén 500 pg/mL cin ci vao tdng thé tich
ctia ché phim nay. Theo phwong 4n khéc ciia sang ché, ché phim chira it nhit mot
protein da néu 1am hoat chét; trong d6 ndng o tong sb clia hoat chét 1a 20 dén 1000
ng/mL, 20 dn 1500 pg/mL hodc 20 d&n 2000 pg/mL cin ctr vao tong thé tich clia ché

pham nay.
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Ta dugc dugc dung da néu dugce st dung dé cai thién hidu qua mién dich cua
hoat chét da néu, lam &n dinh hoat chit d4 néu, va/hoic tdng tinh an toan cua vacxin.
Ta dugc duge dung da néu cua sang ché bao g@)m, nhung khong gidi han &: ta4 duoc
Freund hoan chinh, ta dugc Freund khong hoan chinh, gel nhom, chét hoat dong bé

mit, ta duoc polyanion, peptit, chit nhii tuong dau, hodc su két hop ciia ching.

Khia canh khac ctia séhg ché 1a & cap dén vecto biéu hién. Pic biét 13, vecto
biéu hién d3 néu duoc sir dung cho hé bidu hién E. coli. Theo cach khéc, vecto biéu
hién d3 néu c6 kha ndng dich m thanh peptit c6 trinh tu axit amin cta protein mong
mudn, va peptit ¢6 thé gip lai tao ra hoat chit mong muén dung cho ché phdm. Tuy
nhién, cin ct vao ban chit cta sang ché, chuyén gia trong linh vuc nay c6 thé tham
khéo phin mé ta cta sang ché va tao su cai bién theo d6 @ phii hop v6i hé bidu hign
khéc trong khi vin nim trong pham vi cua sang ché (vi du, tao su bién ddi vé trinh tu

dé turong mg véi viée str dung ma bd ba khac).

Khia canh khéc cﬁé sang ché d& cap dén phuong phap san xudt protein dé
phong trir khoi nhidm Mycoplasma spp. bing cach sir dung vecto biéu hién da néu.
Protein dugc san xut béng vecto biéu hién thong thuong trong linh vuc nay cé nhugce
diém 1a khong tan; do d6 cén xir 1y va giai quyét san phim dugc tinh sach bing ure va
guanidin hydroclorua. Tuy nhién, viéc xir Iy ndy khong chi ting chi phi sin xuét ma
con gay ra sy bién tinh protein lam cho dbi khi viéc gip lai cAn dé thu hdi lai chic
ning khang nguyén cta chung. Trong khi d6 kha ning v& quy trinh gép lai c6 thé hong,
hiéu qua sinh khing nguyén ctia cic protein ndy c6 thé giam. V& khia canh thiéu sét
clia viéc san xuét thong thudng da néu trén, phuong phap hién tai c6 sitc manh trong
viéc khép phin dung hop ma dic biét thich hcjp d@ tao ra tinh tan tuyét vdi cho protein
néu trén dé phong trir nhidm Mycoplasma spp.. Do d6, c6 thé tiét kiém chi phi san xuét,
quy trinh san xuét c6 thé don gian héa, va tinh hiéu lyc cta protein duge sin xuit clia

cac hoat chat cua vacxin c6 theé duge ting cudng.

Theo phuong 4n khéc ciia sang ché, vecto biéu hién d4 néu bao gdm plasmit.
Plasmit d& néu bao gdm: trinh tr nucleotit, gen ma hoa phin dung hop va yéu té diéu
hoa. Trinh tu nucleotit dd néu bao gém it nhat mot trinh tu duoc chon tir nhém bao
gdm SEQ ID NO: 05, SEQ ID NO: 06, SEQ ID NO: 07, va SEQ ID NO: 08, ma lin
luot trong Umg véi P46, Tuf, MHP30, va NrdFC.
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Theo phuong 4n khéc, mi€n la sy diéu khién cta hé thong bi€u hién gen khong
bi can trd va viéc sén xuat trinh tu nucleotit da néu va viéc gip trinh tu axit amin lién
tiép ctia n6 khong bi can trd, plasmit d& néu cé thé bao gdém hai hodc nhiéu trinh tu

nucleotit da néu.

Gen dd néu ma héa phin dung hop dugc chon tir nhém bao gdm MsyB cia E.
coli, YjgD cua E. coli, GroS17 cua E. coli, GroES cla Bacillus subtilis, TrxA cula

Alicyclobacillus acidocaldarius, SUMO cta S. cerevisiae, va Vgb cua Vitreoscilla spp.

Yéu t6 didu hoa da néu dé chi thanh phén can cho su khoi diu phién mi va dich
mi trong hé biéu hién. Yéu t6 didu hoa da néu s& it nhit bao gdm ving khéi dong, va
vi tri gin két ribosom. Tét hon néu, yéu t6 didu hoa da néu c6 thé con bao gdm: gen

didu khién, trinh tur gen tdng cuodng, hoic két hop ching.

Céac vi du sau néu lai céc thtr nghiém va thi nghiém ctia sang ché dé giai thich
thém veé dédc di€ém va wu diem ciia sang ché. S& luu y rdng céc vi du sau 12 minh hoa va

s& khong dugc str dung dé gisi han pham vi ctia séng ché.
Vi du thye hién sang ché
Vidu 1: Ching va nuéi cdy ching.

Cac nghién ctru hién tai xdc dinh c6 bay loai Mycoplasm spp. dugc phan lap tir
lon: Mycoplasm hyopneumoniae, Mycoplasma hyorhinis, Mycoplasma hyosynoviae,
Mycoplasma  flocculare, Mycoplasma hyopharyngis, Mycoplasma sualvi, va
Mycoplasma bovigenitalium (Gourlay et al., 1978; Blank et al., 1996; Assuncao et al.,
2005). Trong sb ching, Mycoplasm hyopneumoniae 14 yéu t§ gy bénh chinh gdy ra

, Mycoplasmk'a pneumonia & lon. Ty 1€ nhiém la ndm trong khoang gitra 25% dén 93%.
Do do6, nghién ciru hién tai st dung Mycoplasm hyopneumoniae (Mycoplasm
hyopneumoniae, PRIT-5) 1am ngudn gen khang nguy€n. Ngoai ra, nghién ctru hién tai
dé st dung Escherichia coli IM109 lam vét cht dé tach dong gen va Escherichia coli
BL21 (DE3) lam vAt chi dé bidu hién protein.

M. hyopneumoniae dugc nudi ciy bing cach sir dung mdi trudmg Friis (Friis et
al., 1975). Chung Escherichia coli (E. coli) dugc nudi ciy bang cach sw dung mdi
truong LB (Luria-Bertani). Luong thich hop khéng sinh va/hodc 1,5% thach d& san

xuat moi trudng rdn duge tiy y bo sung vao phit hop véi didu kién thi nghiém.

Vidu 2: Tach dong gen khang nguyén M. hyopreumoniae
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Poan mdi dic hidu duoc thiét ké cho cac gen khang nguyén khac nhau (Bang 1).
HE€ gen cua M. hyopneumoniae dugc st dung lam khudn va su khuéch dai dugce tién
hanh bing cach str dung cac mdi néu trén. Chi tiét v& sy khuéch dai gen va tach dong

duogc mo ta trong cac doan sau:

Bang 1: Mbi thiét 1ap dé khuéch dai gen mong mudn.

Genmong  Trinh ty mdi (5° dén 3°)

mudn
MHP30 MHP30F (SEQ ID NO 09):
GATATAGGATCCGCAAAATTAGACGATAATCTTCAGTATTCA
MHP30R (SEQ ID NO 10):
CAATATGTCGACTTAATTTTTACCTTGTTTTTTAATGATTTCGTC
P46 P46F (SEQ ID NO 11):

GATATAGGATCCATGAAAAAAATGCTTAGAAAAAAATTCTTG
P46R (SEQ ID NO 12):
CAATATGTCGACTTAGGCATCAGGATTATCAACATTAGC

NrdFC NrdCF (SEQ ID NO 13):
GATATAGGATCCGATCTATTATATAAACTAATTGAATTAGAAAAAGATTATC
NrdCR (SEQ ID NO 14):
CAATATGTCGACTTAAAACTCCCAATCTTCATCTTCG

Tuf TufF (SEQ ID NO 15):
GATATAGGATCCATGGCAGTTGTTAAAACGACAGGAAAA
TufR (SEQ ID NO 16):
CAATATGTCGACTTATTTAATAATTTCGGTAACTGTTCCGGCA

*GGATCC: vi tri cit BamHI; GTCGAC: vi tri cét Sall
1. Tach chiét hé gen M. hyopneumoniae.

Tach chiét hé gen M. hyopneumoniae dugce tién hanh bing cach sir dung kit tinh
sach ADN (Tissue & Cell Genomic DNA kit tinh sach ADN hé gen & mo va té bao ;
GeneMark, Dai Loan). Trudce tién, 4,5 mL nudc canh thit duge ly tam (5.870xg, 5
phit) trong éng dé loai bo huyén phu va thu vién. Sau do, 20 pL proteinaza K (10
rrig/mL) va 200 pL chat phan tmg tach chiét dugc bd sung vao dé phan tmg & 56 d6 C
trong 3 gid. Hat va chat phan tmg néu trén duoc trén 1én xudng hoic lic dng mbi 5

phut trong sudt giai doan d6 dé dam bao rang chung duoc tron déu.

Sau khi phan tmg v&i chét phan tmg tach chiét, dung dich tré nén trong suét khi
hat duoc tan ra hoan toan. Sau @6 bd sung 200 pL chat phan tng gin két vao dé phan
{mg & 70 d6 C trong 10 phut. Sau d6, bd sung 200 pL etanol tuyét ddi vao éng va tron.
T4t ca thanh phan bén trong éng dugc dua vao cot ly tim nhe va sau d6 cot ly tim nhe
dugc dit vao dng thu. Sau khi tim (17.970xg) trong 2 phut, loai bd dich rira giai va bd
sung 700 pL dung dich rira vao cot ly tdm. Sau khi ly tdm thém (17.970xg) trong 2

phut, loai bd dich rira giai va quy trinh néu trén duoc 1ip lai. Cudi ciing, dng dugc dit
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vao ly tim (17.970xg) trong 5 phut @ loai bod etanol con lai. Sau d6, cot ly tim dugc

dat vao dng vo triung va bd sung lwong thich hop nude v tring vao dé rira giai ADN.

Néng do ADN hé gen M. hyopneumoniae dugc tinh sach dugc x4c dinh béng
céch st dung Kit phan tich d6 nhay cao dsADN Quant-iT™ (Invitrogen, Madison,
USA) va May do huynil quanh Qubit (Invitrogen, Madison, USA). Hoat dong la: tron
chét phan tmg Quant-iT va d&m Quant-iT véi ty 1€ 1:200 dé thu duoc dung dich lam
viéc. Tron 190 pL dung dich 1am viéc va 10 pL miu chudn va dit & nhiét 46 trong
phong trong 2 phut. Sau d6, dudng cong chudn duge md ta. Sau d6, tron 2 pL miu va
198 plL dung dich lam viéc, dit trong 2 phiit va do bing may do huynh quang Qubit
Fluorometer d& x4c dinh ndng d6 hé gen ADN. Céng thiic tinh ndng d6 (ng/pL) 1a: gia
tri do x100.

2. Khuéch dai gen mong mudn bang phan tng chudi (polymerase chain reaction -

PCR)

ADN hé gen M. hyopneumoniae dugc sit dung 1am khuén va mdi duge thiét ké
cho gen P46, gen Tuf, gen MHP30, va gen NrdFC duoc lan luot sit dung cho phan tmg
PCR. M3i mbi duge sir dung va didu kién phan tmg PCR dugc thé hién trong bang 2
sau (trinh tu cua mdi duoc liét ké trong bang 1 trén). 50 pL hdn hop PCR chira dém
PCR B 1x GDP-HiFi, 200 M hdn hop dATP, dTTP, dGTP, va dCTP, 1 uM mdi
khuéch dai, 200 ng ADN hé gen M hyopneumoniae va 1 U GDP-HiFi ADN
polymeraza. Sau phan Umg PCR, tién hanh dién di trén gel d& xé4c nhén sy ton tai cua

manh ADN dugc khuéch dai vai kich thude mong mudn.

Bang 2: Piéu kién PCR va bo mdi

Gen mong B mbi Diéu kién
mudn
MHP30 MHP30F 98 do C trong 5 phut (mdt chu ky); 94 d§ C trong 30 gidy, 55 d9 C trong
MHP30R 30 gidy, 68 do C trong 30 gidy (35 chu ky); 68 d9 C trong 5 phit (mét chu
ky).
P46 P46F 98 d¢ C trong 5 phiit (mdt chu ky); 94 d6 C trong 30 gidy, 55 dd C trong
P46R 30 gidy, 68 do C trong 45 gidy (35 chu ky); 68 d6 C trong 5 phit (mét chu
ky).
NrdFC NrdCF 98 @6 C trong 5 phut (mdt chu ky); 94 d6 C trong30 gidy, 55 d¢ C trong 30
NrdCR gidy, 68 d0 C trong 30 gidy (35 chu ky); 68 d C trong 5 phit (mét chu
ky).
Tuf TufF 98 dd C trong 5 phat (mdt chu ky); 94 d6 C trong 30 gidy, 55 d6 C trong
TufR 30 gidy, 68 d6 C trong 45 gidy (35 chu ky); 68 d6 C trong S phit (mét chu
ky).
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3. Thu thap san phidm PCR va tich dong né.

Thu thap san phém PCR dugc san xuét béng cach st dung kit hé¢ l1am sach
PCR-M™ (GeneMark, Taiwan; thi nghiém duoc tién hanh theo huéng dan sir dung va
khong nhéc lai & day). Sau d6, dong duoc tao ra bing cach sir dung kit tach dong PCT
CloneJET. Céc thi nghi€ém tach dong duoc tién hanh theo huéng dén str dung, ma duge
mo ta ngén gon nhu sau. Thir nhit, san phdm PCR thu dugc duoc tron voi chit phan
mg va ADN ligaza ctia kit dé tién hanh phan tng ndi & 22 d6 C trong 30 phit. Sau do,
hén hop ndi dugc bién nap vao ching E. coli ECOSTM 9-5 (Yeastern, Taiwan). Diéu
kién bién nap dwoc chi dén trong hudng din. Vi khudn da bién nap dugc chuyén vao 1
mL méi truong thu hdi SOC va duoc nubi cdy & 37 @6 C lic & 250 rpm. Luong thich
hop nudce canh thit dwoc trai trén khay méi trudng LB rén véi ampixilin (100 pg/mL)
va khay dugc nudi cdy & 37 d6 C trong 16 gid. Sau d6, PCR tach dong dugc tién hanh
dé sang loc ching, tiép tuc bién nap ching. PCR tach dong dugc tién hanh nhu cac
bude sau. Thit nhét, dng chira hdn hop PCR 50 pL 2xTaq PCR MasterMix (Genomics,
Taiwan), 0,5 pL mdi xudi & khuéch dai gen mong muén, 0,5 pL mdi nguoc dé
khuéch dai gen mong mudn, va 49 pL nudce vo tring duge chuin bi. Sau khi tron, hdn
hop PCR duoc phan phéi vao cac éng PCR riéng (10 pL/6ng). Cac dong trén cac khay
néu trén dugc nhit ngiu nhién vao cac éng PCR tuong tmg cho cic phan tmg PCR.
Céc diéu kién ciia phan tmg PCR 14: 95 d6 C trong 5 phat (mdt chu ky); 95 d6 C trong
30 gidy, 55 49 C trong 30 gidy, 72 d¢ C trong X phut (25 chu ky); 72 d6 C trong 7
phat (mét chu ky); trong d6 “X” phu thudc vao thdi gian kéo dai can cho ADN
polymeraza va dugc thiét 1ap theo kich thude ctia ménh dugc khuéch dai. Téc d6 kéo
dai cua Taq ADN polymeraza la 1 kb/phut; Do d6, néu manh dugc khuéch dai c6 kich
thudc khoang 1 kb, “X” s& duoc thiét 1ap 1a 1 phut. Sau phan tmg, tién hanh dién di gel
dé& xéac dinh két qua PCR. Déi véi ching bién nap duogc xac nhén 1a chén ADN vao
thanh cong trong plasmit ti t6 hop, plasmit dwoc chiét ra dé giai trinh tw ADN. Céc
plasmit c6 gen MHP30, gen P46, gen NrdFC, va gen Tuf lan lugt dwoc dit tén la
pJET-MHP30, pJET-P46, pJET-NrdFC, va pJET-Tuf.

Két qua giai trinh tr ADN thé hién ring P46 duoc tach dong trong sang ché c6
trinh tu amin va trinh tu nucleotit 1an luot 1a SEQ ID NO 01 va SEQ ID NO 05. Tuf ¢6

trinh ty amin va trinh tu nucleotit 14n lugt 12 SEQ ID NO 02 va SEQ ID NO 06.
MHP30 c6 trinh tyr amin va trinh tr nucleotit 14n luot 13 SEQ ID NO 03 va SEQ ID
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NO 07. NrdFC c¢6 trinh tw amin va trinh tu nucleotit 1an Iuot 13 SEQ ID NO 04 va SEQ
ID NO 08.

Vi du 3: Dot bién diém va tich dong gen P46.

P46 c6 ba mi bd ba TGA. M3 b6 ba TGA duoc dich ma thanh tryptophan trong
Mycoplasma spp. nhung 14 ma dimg trong E. coli. D& ngin 13i trong st dung hé biéu
hién E. coli d san xuét protein tdng sé mong mubn, dot bién diém phai dugc tao ra &
ma bd ba TGA cla gen P46 d& thay thé ching thanh TGG, ma dugc dich ma bing E.
coli 1a tryptophan. |

Nguyén téc thiét k& mdi dot biét dung cho dot bién diém la diém dot bién s&
duoc dat & viung trung tdm cua mdi va Tm ctia mdi s& cao hon 78 d6 C. Tm ciia mdi ¢6
thé duoc tinh bing cong thirc do Invitrogen d& xuét: Tm = 81,5 + 0,41 (%GC) - 675/N
- %ghép d6i khong trong ddng. “%GC” viét tit 1 ty 18 phan trim ctia G va C cia mdi
lién quan; “N” viét tit 1a chiéu dai cda mdi lién quan; “%ghép ddi khong tuong dong”
viét tat 1a phén trim cta bazo bi d6t bién ctia mdi lién quan. Mbi duoc st dung cho dot
biét diém ciia gen P46 duoc liét ké trong bang 3 sau day, bao gom P46F/P46M2,
P46M1/P46M4, P4A6M3/P46M6 va P46M5/P46R.

Bang 3: MBbi duoge str dung cho dot biét diém cua gen P46

Genmong  Trinh tr cia mdi (5° dén 3°)
muon

P46F SEQIDNO 11:
GATATAGGATCCATGAAAAAAATGCTTAGAAAAAAATTCTTG
P46M2 SEQIDNO 17:
CTCTTTGGGCACTAATCCATCGAGGATTATCCGG
P46M1 SEQ ID NO 18:
CCGGATAATCCTCGATGGATTAGTGCCCAAAGAG
P46M4 SEQ ID NO 19:
ATTAGCTTGCTGAGTGAGCCAGTTATTTTGTGCATCC
P46M3 SEQ ID NO 20:
GGATGCACAAAATAACTGGCTCACTCAGCAAGCTAAT
P46M6 SEQ ID NO 21:
CGGCAGTTCCATAATTCCATCCTGGGACATAAAC
P46M5 SEQ ID NO 22:
GTTTATGTCCCAGGATGGAATTATGGAACTGCCG
P46R SEQ ID NO 12:

CAATATGTCGACTTAGGCATCAGGATTATCAACATTAGC
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50 pL hdn hop PCR chita d&ém PCR B 1x GDP-HiFi, 200 uM hén hgp dATP,
dTTP, dGTP, va dCTP, 1 uM mdi khuéch dai, 100 ng pJET-P46 va 1 U GDP-HiFi
ADN polymeraza. Piéu kién phan tng PCR 1a: 98 d6 C trong 2 phtit (mét chu ky); 94
do C trong 30 gidy, 55 d6 C trong 30 gidy, 68 d¢ C trong 45 gidy (35 chu ky); 68 d6 C
trong 5 phtt (mot chu ky). Sau phan tmg PCR, tién hanh dién di gel @& x4c nhan su tén

tai ctia manh ADN dugc khuéch dai c6 kich thude mong mudn.

San phim PCR dugc thu lai bing cach sir dung kit tach chiét gel Gel-M™ va
thi nghiém duoc tién hanh theo huéng dan sir dung. Sau d6 bdn san phim PCR thu
duoc duoc st dung 1am khudn dé khuéch dai gen béng cap moi P46F/P46R. Piéu kién
phén tmg PCR la: 98 d9 C trong 2 phut (mét chu ky); 94 d6 C trong 30 gidy, 55 d6 C
trong 30 gidy, 68 do C trong 45 gidy (35 chu ky); 68 d§ C trong 5 phut (mét chu ky).
Sau d6, toan bd chidu dai cua gen P46 duogc tao dot bién diém c6 thé thu dugc. San
phém PCR dugc thu lai béng cach st dung kit 1am sach PCR-M™ (GeneMark,
Taiwan) va viéc tach dong gen dot bién duogc tao ra béng cach st dung kit tach dong
PCR CloneJET. Péi véi chiing bién nap dugc xac nhan, béng PCR tach dong, cheén
thanh cong ADN vao plasmit t4i t hop ctia ching, plasmit dugc tach chiét d&é giai
trinh tr ADN. Plasmit c¢6 gen dot bién P46 duoc dit tén 1a pJET-P46M.

Vi du 4: Thiét lap vecto biéu hién khang nguyén M. hyopneumoniae.

Plasmit ¢6 cac phin dung hop duge sir dung l1am khung dé thiét 1ap vecto biéu
hién khang nguyén M. hyopneumoniae. Gen dung hgp duoc st dung 1a MsyB cua E.
coli, YjgD cta E. coli, peptit timg phan ctia GroS chira 17 axit amin (GroS17) cua E.
coli, GroES ctia Bacillus subtilis, TrxA cua Alicyclobacillus acidocaldarius, SUMO
clia S. cerevisiae, protein D ctia thyc khudn thé vi khudn phiX174, va Vgb cua

Vitreoscilla spp. Viéc thiét lap dugc thuc hién nhu sau:
1. Thiét 1ap vecto biéu hién MHP30.

C4t pJET-MHP30 biang BamHI va Sall va gin manh ADN thu dugc vao plasmit
bidu hién dung hop dugce cét trude bing cic enzym gi6i han gibng nhau. San pham géh
duoc bién nap vao E. coli ECOS 9-5. Ching bién nap dugc sang loc biang tach dong
iPCR va xac dinh néu c6 manh ADN véi kich thuéc mong mudn bing cich st dung
dién di ADN. Péi véi cac ching bién nap nay dugc xac nhdn chén thanh cong ADN
trong plasmit tai t5 hop cta chung, piasmit dwoc tach chiét dé giai trinh tu ADN.
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Plasmit c6 trinh ty ADN dung dugc dit tén tuong ung 12 pET-MSY-MHP30,
pET-YjgD-MHP30, pET-GroS17-MHP30, pET-GroES-MHP30, pET-TrxA-MHP30,
pET-SUMO-MHP30, pET-D-MHP30, va pET-Vgb-MHP30.

2. Thiét l4p vecto biéu hién P46.

C4t pJET-P46M bang BamHI va Sall va thi nghiém sau d6 duoc tién hanh bang
céch tham khéo cac bude thiét lap vecto biéu hién MHP30. Plasmit c6 trinh ty ADN
dtng dugc dit tén tuong tmg 14 pET-D-P46M, va pET-MSY-P46M.

3. Thiét 14p vecto biéu hién NrdFC.

Cét pJET-NrdFC bing BamHI va Sall va thi nghiém sau d6 dugc tién hanh
béng cach tham khao cac budc thiét lap vecto biéu hién MHP30. Plasmit ¢6 trinh tir
ADN dung duoc dit tén twong Umg 14 pET-D-NrdFC, va pET-MSY-NrdFC.

4. Thiét 1ap vecto biéu hién Tuf.

C4t pJET-Tuf bang BamHI va Sall va thi nghiém sau d6 dugc tién hanh bang
cach tham khao cac budc thiét lap vecto biéu hién MHP30. Plasmit c6 trinh ty ADN
dung duogc dat tén tuong ing 1a s pET-D-Tuf, va pET-MSY-Tuf.

Vi du 5: Biéu hién khéng nguyén M. hyopneumoniae téi tb hop va tinh sach né.
Biéu hién khdng nguyén mong mudn

Vecto bidu hién khang nguyén duoc bién nap vao E.coli BL21 (DE3). Mot
dong duy nhit dugc nhit ra va cdy truyén vao méi truong LB chira kanamyxin véi
ndng do cubi cling 1a 30 pg/mL va nudi cdy dudi diéu kién 37 d¢6 C va 180 rpm qua
dém. Sau d6 nudc canh thit dugc cdy truyén vao méi truong LB tuoi (chira kanamyxin
v6i ndng do cudi cing 14 30 pg/mL) véi ty 16 1:100 va didu kién nubi cdy 1a 37 @6 C
va 180 rpm dén gia tri ODgoo clia chiing dat khoang 0,6 ~ 0,8. BS sung 0,1 mM IPTG
vao d& cam tmg sy bidu hién protein mong muén trong 4 gid. Sau d6, dit nudc canh
thit vao dé ly tm (10,000xg, 10 phut, 4 @ C) va thu hat. Sau d6, phan hoa tan va
khoéng hoa tan clia né duoc tach ra bing cach sir dung kit chiét protein vi khuin
Easy-Lyse (Epicentre, USA). Sau d6, tién hanh dién di protein d&& quan sat khang

‘nguyén tai t8 hop dwoc san xuat.
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Fig. 1 va 2 1an luot thé hién tinh tan khéc nhau ctia MHP30 khi st dung cac
phén dung hgp khac nhau khi biéu hién; va tinh tan khac nhau ctia P46, NrdFC, va Tuf
khi sir dung céc phin dung hop khac nhau trong biéu hién. Két qué chi ra ring viéc st
dung YjgD, SUMO, GroS17, GroES, Vgb, hoic TrxA lam phén dung hop c6 thé ting
tinh tan cia MHP30. Theo cach khéc, viéc sit dung MsyB 1am phin dung hop c6 thé
lam cho tinh tan ctia P46, NrdFC, va Tuf tuyét voi.

Tinh sach khdng nguyén mong muon

Dua vao thuc t& 1a dudi N’ Hig ciia protein t4i t6 hop c6 thé tao ra lién két cong
héa tri két hop v6i ion niken hodc ion coban, séc ky 4i luc ¢ dinh béng kim loai
(immobilized-metal affinity chromatography - IMAC) duoc st dung dé tinh sach
protein. Quy trinh tinh sach protein dugc tham khao t6i QIA expressist™ (xuét ban 1in
bén, Qiagen). Cac vién cin dwgc tao huyén phi trong dém dung giai (50 mM
NaH;PO4, 300 mM NaCl, 10 mM imidazol, & pH 8,0) va ph4 v& bing may khudy.
Sau d6, tién hanh ly tdm va thu dich huyén phu. Dua dich huyén phu thu duge vao cot
nhya (ImL Ni-NTA) tai d6 khang nguyén tai t5 hop s& duoc gén 1én. Sau d6, bd sung
15 mL dém rira (50 mM NaH2PO4, 300 mM NaCl, 20 mM imidazol, ¢ pH 8,0) vao
dé rira bén trong cot dé loai bo lién két khong dac hi€u cta protein. Cudi cung, dua vao
20 mL dém rira gidi (50 mM NaH;POs, 300 mM NaCl, 250 mM imidazol, d6 pH 8,0)
dé rira giai khang nguyén trén nhya. Pém rira giai chita imidazol néng d6 cao dé canh
tranh vi trf lién k&t trén nhwa v6i protein tai t& hop sao cho protein tai t& hop c6 thé
duge rira khoi nhwa. Két qua tinh sach dugc quan sat bﬁng dién di protein. Theo Fig. 3,
thé hién rd rang ring dudi His dugc gén trén diu N’ ctia khang nguyén tai t6 hop thuin

loi cho viée tinh sach khang nguyén tai tb hop bing IMAC.
Vi du 6: Thir nghiém khang huyét thanh chudt.

Vi du nay st dung chudt cdi BALB/c ndm tuan (National Laboratory Animal
Center). Chudt dugc duy tri trong phong ddng vt tiéu chuin véi may diéu hoa khong
khi va cung cip thtc dn va nuée sach. Thir thach mién dich duoc tién hanh sau khi
chudt dugc nudi 7 ngay. Khang nguyén tai td hop da tinh sach trong vi dy trén duoc
tron véi ta dugc dudi dang hdn hop (t4 duge Freund hoan chinh hodc ta duqc Freund
khong hoan chinh) thong qua bd ba chac va ti€ém dudi da vao chudt. Phép ti€m diu

tién 1a ché phém ta dugc Freund hoan chinh. Sau 7 ngay tir 14n tiém dau tién, chudt
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duoc tiém ché phim t4 duoc Freund khong hoan chinh hai 1in trong 7 ngay cach déu

nhau. Sau 7 ngay tir 1an tiém thr hai, thu m4u tir 6 mét cia chudt.

D3t miu mau thu duge & nhiét d6 trong phong trong 1 gidr va dit & 4 d6 C qua
dém dé mau dong lai. Sau d6, ly tim mau (5.000xg) trong 30 phit dé thu dugc khing
huyét thanh, ma chtra khang thé dic hiéu chéng lai khang nguyén tai t& hop.

Sau d6 sit dung khang huyét thanh thu duoc @& chdng lai sy dung giai té bao
tdng sb ciia M. hyopneumoniae. Quy trinh thi nghiém 1a: tao huyén phu M.
hyopneumoniae PRIT-5 trong d&m SET (50 mM glucoza, 25 mM-HCl, 10 mM EDTA,
d6 pH 8,0) va bd sung dém miu 5x (312,5 mM Tris-HCI (d6 pH 6,8), 50% glyxerol,
10% SDS, 0,05% bromphenol xanh); nung néng miu & 100 6 C trong 5 phut sau khi
mAu duge trdn déu v6i dém trén. Sau d6, tién hanh dién di protein. Sau d6 gel dién di
protein, duoc ngam trong dém chuyén (25 mM Tris baza, 192 mM glyxin, 10% (v/v)
metanol, pH 8,3). Rira mang PVDF c6 kich thuéc thich hop bang metanol trong vai
gidy, rira bing nude khir ion, va sau d6 ngdm vao d&ém chuyén. Sau d6, ca gel va mang
PVDF duoc ngam trong dém chuyén trong 15 phut, gidy loc, gel, mang PVDF va gidy
loc khac duoc 14n luot dit trong khay chuyén bén kho Trans-Blot SD @ chuyén dudi
ngudn dién thich hop. Sau khi thuc hién chuyén, mang PVDF dugc ngam trong 20 mL
dém phong téa (20 mM Tris, 150 mM NaCl, 5% sita tach bo, 0 pH7,4) & nhiét do
~ trong phong trong 1 gio va 10 pL khéng nguyén tai tb hop dwoc bd sung vao (pha
lodng 2000 14n). Sau khi lic & nhiét d6 trong phong trong 1 gid, loai bd d&&m phong toa,
va mang dugc rua béng 20 mL dém TBST (20 mM Tris, 150 mM NaCl, 0,05%
Tween-20, d6 pH7,4) ba 1an (5 phiit m&i 14n). Sau d6, bd sung 20 mL d&m phong tda
va 4 pL IgG (H+L) d& khang chudt lién hop phosphataza kiém vao va lic hdn hop &
nhiét do trong phong trong 1 gid. Sau d6, mang PVDF dugc rira bing dém TBST ba
14n va bd sung chit phan tmg NBT/BCIP vao d phat hién.

Két qua thé hién ring hdn hop khang nguyén téi t6 hop va ta duge thich hop tao
ra khang thé chéng lai khang nguyén & chuét. Diu nay & néi ring, protein hién tai c6

kha ning 12 chit khang nguyén (Fig. 4).
Vi du 7: Kiém tra mién dich & lon va c4c thir nghiém thtr thach.

1. San xuat vacxin.
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MOt hoic nhiéu khang nguyén téi t6 hgp dugc tinh sach cta cac vi du trén duge
tron voi ta duge @ thu duoce vacxin thé hé hai mong mubn hodc vacxin hdn hgp. Licu
clia timng vacxin dwoc san xuit 1a 2 mL, ma chira 200 ug mdi loai protein dwugc bd

sung.
2. Kiém tra mién dich & lon.

Vacxin thé hé hai hodc vacxin hdn hop néu trén dugc sir dung dé kiém tra mién
dich lon. Lon SPF hai tuin dugc mua tir trai lon SPF thé hé hai cta Vién cong nghé
d6ng vat Pai Loan (Animal Technology Institute Taiwan). Tét ca lon duoc duy tri va
cho &n nhu trong trai lgn SPF.

Viécxin (2 mL) duoc tiém bép cho lon khi ching dat 21 ngdy tudi va méu clia
ching dugc thu vao ngay tudi thir 21, 42, 70, va 98 dé phan tach huyét thanh. Kit thir
nghiém khéang thé Mycoplasma spp. IDEXX) duoc st dung dé phan tich khang thé
huyét thanh thu dugc. Hoat dong nhu sau. Trude tién, 10 pL huyét thanh dugc tron véi
390 pL mAu chét pha lodng nhe nhang dé thu dugc hdn hop. B sung 100 L hén hop
vao cac giéng cia khay 96 giéng, ma c6 sin khang nguyén Mycoplasma spp. bén trong.
Bén canh d6, con bd sung 100 pL huyét thanh duong tinh va huyét thanh 4m tinh vao
céc giéng khac nhau ctia khay 1am ddi ching. Khay duoc dit & nhiét do trong phbﬁg
trong 30 phut. Sau do, loai bo chat 1éng trong khay va bd sung 350 uL dém rira vio ba
13n @& rira. Sau d6, bd sung 350 pL peroxidaza cia cai ngyra dwoc gin khang thé khang
lon vao khay va dit khay & nhiét d6 trong phong trong 30 phiit. Sau d6, chét 1éng trong
khay duogc loai bo, va 350 pL. dém rura dugc bd sung ba lan @8 rira. B sung 100 pL
dung dich chit nén TMB vao khay va dit khay & nhiét d trong phong trong 15 phut.
Sau d6, bd sung 100 pL dém dimg d& két thiic phan (g tao mau. Cudi ciing, danh gia
su hép thu ctia mdi khay & budc séng 650 nm bang méay doc ELISA d tinh gia trj S/P.
Gia tri S/P = (su h?ip thu & ODgso cia nhém thir nghi€m — su hép fhu ODg¢s0 cia nhém
d6i chitng am) / (su hdp thu ODgso ctia nhém dbi chimg dwong — sy hdp thu ODgso ctia
nhém ddi ching am). Gia tri S/P cao hon thi nhidu khéng thé chéng lai protein M.
hyopneumoniae. K&t qua thir nghiém thé hién ring khéng nguyén c6 kha ning gay ra
phén tmg mién dich; trong d6 vécxin P46 va vécxin hdn hop (chira bdn khang nguyén
trong mot vécxin: P46, Tuf, MHP30, va NrdFC) thé hién hidu qua cim tmg t6t nhit va
d4p tng mién dich gy ra c6 thé dugc duy tri dén 14-tudn tudi (Fig. 5).
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3. Thir nghiém thtr thach & lon.

Vicxin Bayovac® MH-PRIT-5 dugc san xuit biang cich s dung M
hyopneumoniae PRIT-5 duoc sir dung trong thi nghiém lam d6i chimg dé danh gid
hiéu qua mién dich cta vacxin thé hé hai hién tai va vicxin hén hop. Lon SPF bbn
tudn tudi duoc mua tir trai lon SPF thé hé hai cta Vién cong ngh¢ dong vat Dai Loan
(Animal Technology Institute Taiwan). Tt ca lon dugc duy tri va cho #n bing nhau
trong trai lon SPF.

Nudc canh thit M. hyopneumoniae duge st dung cho thr nghi€ém thir thach
dugc san xuét bfmg cach: mo phéi lon (khoang 3%x3 cm?) dugc nhiém M
hyopneumoniae thu dugc va duge nghién trong 20 mL mdi truong Friis. Sau khi ly
tam (148.8xg) trongl0 phut, dich huyén phti dugc chuyén dén éng sach dé ly tam
(7,870xg) trong 40 phiit. Sau d6, loai bd huyén phil va tai tao huyén phi két tia bang 6
mL mdi trudng Friis d thu duoc dich huyén phit. Sau d6, dich huyén pha dugc loc
theo thir tu béng mang loc 5 um va 0,45 pm thu dugc nudce canh thit vi khuén thir
thach cho thi nghi¢m nay.

Viécxin (2 mL) duoc tiém bip vao lon khi dat 35-ngdy tudi. Phép tiém khac
dugc tao ra & 49-ngay tudi theo cach gidng nhau. G ngay tudi 63, lon dd gay mién dich
duge gdy mé va thir thach bing cich 4p dung nudc canh vi khuan thir thach (5 mL)
théng qua khi quan. Sau 28 ngay tir ngdy duoc thir thach, lon dwoc rach va thu phéi
cta cta né dé danh gia hiéu qua mién dich. Viéc danh gia hi¢u qua mién dich dugc tao
ra theo tiéu chuén sau: bit ki mot thity trén gifta va thity trén ctia bén bét ky ciia phdi
quan sat dugc déc diém bénh hoc dugc danh gia diém 13 10 diém; bat ky thuy trén gifta
va thily co hoanh ctia bén bt ky ctia phdi quan sat dugc dic diém ciia bénh dugc ddnh
gia didm 1a 5 diém. Pidm ddy da 132 55 diém. Ghi nhén quan sat dugc thé hién trong

bang 4.

Bang 4: Panh gia thuong tén phdi trong thir nghiém thir thach

Piém thuong tén

Khéang nguyén phdi
MHP30 27
P46 25
NrdFC 26
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Tuf 23
MHP30+NrdFC+P46+Tuf 17
vécxin PRIT-5 (d6i chimg duong) 23
Khong ¢6 vicxin dugc sir dung (d6i chimg 30
4m)

Theo dit liéu thé hién trong 4, rd rang ring vécxin thé hé hai ctia sang ché c6
kha ning tao ra hiéu qua mién dich twong ddng v&i vacxin thong thudong (Bayovac®
MH-PRIT-5). Ngoai ra, vacxin hdn hop (chra bén khang nguyén trong mét vacxin:
P46, Tuf, MHP30, va NrdFC) thé hién hiéu qua mién dich t&t hon déng k& so véi
vacxin théng thudng. Tém lai, protein ctia sang ché thyc sy phi hop dé ap dung lam
hoat chit ctia vicxin va c4c protein nay thé hién hidu qua hiép ddng trong khi duogc st
dung két hop trong vacxin hén hop.

Chuyén gia trong linh vic nay c6 thé di hiéu 13 c6 su bién dbi bat ky c6 thé cin
¢l vao mo ta séng ché nay ma khong léch khoi pham vi ctia sang ché. Do d6, cac vi du
trén s& khong duoc st dung dé gidi han sang ché ma mong mudn bao gdm ca céc bién

d6i thudc pham vi ctia séng ché theo cic yéu cau bao ho duge vién din sau day.
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YEU CAU BAO HQ
Ché phim ding dé phong trir nhiém Mycoplasma spp., bao gdm: -
hoat chét thir nhét, chira Tuf ¢6 trinh tir 14 SEQ ID No: 02; va
ta dugc duge dung.
Ché phdm dung d& phong trir nhiém Mycoplasma spp. theo diém 1, con bao gbm
hoat chét thi hai, bao g@)m protein P46, MHP30, NrdFC, hodc su két hqp cua

ching;

trong d6 P46 d& néu c6 trinh ty 1a SEQ ID NO: 01; MHP30 d4 néu c6 trinh tu la
SEQ ID NO: 03; NrdFC d& néu c6 trinh tu 1a SEQ ID NO: 04.

Ché phém dung dé phong trir nhiém Mycoplasma spp. theo diém 2, trong d6 hoat
chét thtr nhit da néu va/hogic hoat chét thir hai d néu doc 14p vé ndng do 14 tir 20
dén 2000 pg/mL cén ctt vao téng thé tich ctia ché phém da néu.

Ché phdm ding & phong trir nhiém Mycoplasma spp. theo diém 1, trong d6 ta
duoc duge dung da néu 1a t4 duge Freund hoan chinh, t4 duge Freund khong hoan
chinh, gel nh6m, chit hoat dong bé mit, t dugc polyanion, peptit, chét nhil twong
dAu, hoic su két hop ctia ching.

Ché phém dung dé phong trur nhiém Mycoplasma spp. theo diém 1, con bao gém
chét phu gia dugc dung.

Ché phém dung dé phong trir nhidm Mycoplasma spp. theo diém 3, trong d6 chat
phu gia duoc dung d& néu la dung méi, chét 1am én dinh, chit pha lodng, chét bao
quén, chit khang khuén, chit khing nim, chét déng truong, chit lam cham hip
thu, hodc su két hop cua ching.

Ché phém dung dé phong trir nhiém Mycoplasma spp., theo diém 2, trong d6 ché
phim d3 néu 1a P46, Tuf, MHP30, va NrdFC.

Vecto bidu hién bao gdm plasmit; trong d6 plasmit d& néu bao gdm:
trinh tu nucleotit chira SEQ ID NO: 06;

gen ma héa phin dung hop, trong d6 phan dung hop da néu 1a MsyB ctia E. coli;

va
yéu to di€u hoa.

Vecto biéu hién theo di€ém 8, trong d6 yéu td diéu hoa dd néu bao gom viung khoi

dong va vi tri gén ket ribosom.
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10. Vecto biéu hién theo diém 8, trong d6 plasmit da néu 1a pET-MSY-Tuf.
11. Vecto bidu hién theo diém 8, 14 hé thdng biéu hién gen E. coli.

12. Phuong phép san xudt khang nguyén hoa tan, bao gdm viéc sir dung vecto bidu

hién d3 néu theo diém 18; trong d6 khang nguyén da néu la Tuf.
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DANH MUC TRINH TU

<110> Agricultural technology research institute

<120> Ché phdm dé phong triu nhiém Mycoplasma spp., vecto bidu hién va
phuong phdp san xuit khang nguyén hoda tan

<130> GPI13TW3599
<160> 22

<170> PatentIn phién ban 3.5

<210> 1
<211> 419
<212> PRT

<213> Mycoplasma hyopneumoniae

<400> 1

Met Lys Lys Met Leu Arg Lys Lys Phe Leu Tyr Ser Ser Ala Ile Tyr

Ala Thr Ser Leu Ala Ser Ile Ile Ala Phe Val Ala Ala Gly Cys Gly
20 25 30

Gln Thr Glu Ser Gly Ser Thr Ser Asp Ser Lys Pro Gln Ala Glu Thr
35 40 45

Leu Lys His Lys Val Ser Asn Asp Ser Ile Arg Ile Ala Leu Thr Asp
50 55 60

Pro Asp Asn Pro Arg Trp Ile Ser Ala Gln Arg Asp Ile Ile Ser Tyr
65 70 75 80

Val Asp Glu Thr Glu Ala Ala Thr Ser Thr Ile Thr Lys Asn Gln Asp
85 90 95

Ala Gln Asn Asn Trp Leu Thr Gln Gln Ala Asn Leu Ser Pro Ala Pro
100 105 110

Lys Gly Phe Ile Ile Ala Pro Glu Asn Gly Ser Gly Val Gly Thr Ala
115 120 125

Val Asn Thr Ile Ala Asp Lys Gly Ile Pro Ile Val Ala Tyr Asp Arg
130 135 140

Leu Ile Thr Gly Ser Asp Lys Tyr Asp Trp Tyr Val Ser Phe Asp Asn
145 150 155 160

Glu Lys Val Gly Glu Leu Gln Gly Leu Ser Leu Ala Ala Gly Leu Leu
165 170 175

Gly Lys Glu Asp Gly Ala Phe Asp Ser Ile Asp Gln Met Asn Glu Tyr
180 185 190

Leu Lys Ser His Met Pro Gln Glu Thr Ile Ser Phe Tyr Thr Ile Ala
195 200 205

Gly Ser Gln Asp Asp Asn Asn Ser Gln Tyr Phe Tyr Asn Gly Ala Met
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210

Lys Val
225

Leu Ser

Gly Thr

Pro Ala

Ile Phe

290

Ile Thr
305

215

Leu Lys Glu Leu Met Lys
230

Pro Glu Gly Glu Asn Ala
245

Ala'Gly Gln Arg Ile Gln
260

Gly Gly Asn Lys Ile Lys
275 280

Lys Gly Phe Leu Ala Pro
295

Lys Leu Lys Leu Glu Gly
310

Thr Gly Gln Asp Tyr Asn Asp Lys

325

Asp Gln Asn Met Thr Ile Tyr Lys

Ala Val
Arg Ser
370

Phe Lys
385

Thr Ile

Pro Asp

<210>
<211>
<212>
<213>
<400>

Met Ala
1

Glu His

Thr Leu

Glu Ala

50

Arg Gly

340

Glu Val Leu Arg Val Leu
355 360

Glu Val Glu Asn Glu Leu
375

Tyr Asp Asn Gln Thr Tyr
390

Leu Val Ser Pro Val Ile
405

Ala

2

402

PRT

Mycoplasma hyopneumoniae

2

Val Val Lys Thr Thr Gly
5

Ile Asn Ile Gly Thr Ile
20

Thr Ala Ala Ile Ser Thr
35 40

Lys Asp Tyr Ala Ser Ile
55

Ile Thr Ile Asn Thr Ala

28493

Asn

Val

Ser

265

Ala

Asn

Phe

Ala

Pro

345

Ile

Lys

Lys

Val

Lys
Gly
25

Val

Asp

His

Ser

Tyr

250

Phe

Val

Asp

Asp

Lys

330

Asp

Ala

Ala

val

Thr
410

Lys

10

His

Leu

Ala

Ile

-27-

Gln

235

Val

Leu

Gly

Gly

Thr

315

Thr

Lys

Lys

Lys

Gln

395

Lys

Asp

Val

Ala

Ala

Glu

220

Asn

Pro

Thr

Ser

Met

300

Gln

Phe

Val

Lys

Leu

380

Asp

Ala

Phe

Asp

Lys

Pro

60

Tyr

Lys

Gly

Ile

Lys

285

Ala

Lys

Ile

Leu

Asn

365

Pro

Lys

Asn

Asp

His

Arg

45

Glu

Ser

Ile

Trp

Asn

270

Pro

Glu

Ile

Lys

Gly

350

Lys

Asn

Asn

Val

Arg

Gly

Gly

Glu

Thr

Ile

Asn

255

Lys

Ala

Gln

Phe

Asp

335

Lys

Ala

Ile

Ile

Asp
415

Ser

15

Lys

Leu

Lys

Asp

Asp
240
Tyr
Asp
Ser
Ala
Val
320
Gly
Val
Ser
Ser
Asn

400

Asn

Lys

Thr

Ala

Ala

Lys



65

Arg

Asn

Ala

Ser

Asp

145

Ile

Ile

Glu

Ser

Val

225

Arg

Glu

Asn

Gly

Lys

305

Lys

Pro

Glu

Val

Ile
385

His

Met

Ala

Lys

130

Leu

Arg

Ile

Ala

Pro

210

Phe

Gly

Glu

Leu

Val

290

Thr

Lys

Gln

Pro

Glu

370

Arg

Tyr

Ile

Thr

115

Gln

Leu

Glu

Arg

Lys

195

Val

Thr

Gln

Pro

Gln

275

Asp

Ile

Glu

Phe

Gly

355

Leu

Glu

Ala

Thr

100

Asp

Val

Glu

Leu

Gly

180

Val

Arg

Ile

Val

Lys

260

Thr

Arg

Ile

Glu

Tyr

340

Arg

Ile

Gly

His

85

Gly

Gly

Gly

Gly

Leu

165

Ser

Leu

Glu

Thr

Lys

245

Lys

Ala

Lys

Pro

Gly

325

Phe

Glu

Ala

Gly

70

vVal

Ala

Pro

Val

Glu

150

Ser

Ala

Glu

Met

Gly

230

Leu

Thr

Met

Asp

His

310

Gly

Arg

Met

Pro

Arg
390

Asp

Ala

Met

Pro

135

Glu

Ser

Arg

Leu

Asp

215

Arg

Asn

Val

Ala

Ile

295

Thr

Arg

Thr

Val

Ile

375

Thr

Cys

Gln

Pro

120

Lys

Glu

Tyr

Gly

Met

200

Lys

Gly

Glu

Ile

Gly

280

Glu

Lys

His

Thr

Ile

360

Ala

Val
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Pro Gly
90

Met Asp
105

Gln Thr
Met Val
Met Val
Asp Phe

170

Ala Leu
185

Asp Ala
Pro Phe
Thr Val
Glu Val

250

Thr Gly
265

Asp Asn
Arg Gly
Phe Lys
Thr Pro

330
Asp Val
345
Pro Gly

Val Glu

Gly Ala
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75
His

Gly

Arg

Val

Asp

155

Asp

Glu

Val

Leu

Ala

235

Glu

Ile

Ala

Gln

Ala

315

Phe

Thr

Asp

Gln

Gly
395

Ala

Ala

Glu

Phe

140

Leu

Gly

Gly

Asp

Met

220

Thr

Ile

Glu

Gly

Val

300

Ala

Phe

Gly

Asn

Gly

380

Thr

Asp

Ile

His

125

Leu

Val

Asp

Lys

Ser

205

Ala

Gly

Val

Met

Val

285

Ile

Ile

Lys

Gly

Val

365

Thr

Val

Tyr

Leu

110

Ile

Asn

Glu

Asn

Pro

190

Tyr

Val

Lys

Gly

Phe

270

Leu

Ala

Tyr

Asn

Ile

350

Asp

Lys

Thr

Ile

95

vVal

Leu

Lys

val

Thr

175

Glu

Ile

Glu

vVal

Tyr

255

Asn

Leu

Lys

Ala

Tyr

335

Glu

Leu

Phe

Glu

80

Lys
Val
Leu
Ile
Glu
160
Pro
Trp
Asp
Asp
Glu
240
Arg
Lys
Arg
Pro
Leu
320
Lys
Phe
Thr

Ser

Ile
400
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Ile Lys
<210> 3
<211> 282
<212> PRT

<213> Mycoplasma hyopneumoniae

<400> 3

Ala Lys Leu Asp Asp Asn Leu Gln Tyr Ser Phe Glu Ala Ile Lys Lys

Gly Glu Thr Thr Lys Glu Gly Lys Arg Glu Glu Val Asp Lys Lys Val
20 25 30 '

Lys Glu Leu Asp Asn Lys Ile Lys Gly Ile Leu Pro Gln Pro Pro Ala
35 40 45

Ala Lys Pro Glu Ala Ala Lys Pro Val Ala Ala Lys Pro Glu Ala Ala
50 55 60

Lys Pro Val Ala Ala Lys Pro Glu Ala Ala Lys Pro Val Ala Ala Lys
65 70 75 80

Pro Glu Ala Ala Lys Pro Val Ala Ala Lys Pro Glu Ala Ala Lys Pro
85 90 95

Val Ala Ala Lys Pro Glu Ala Ala Lys Pro Val Ala Ala Lys Pro Glu
100 105 110

Ala Ala Lys Pro Val Ala Thr Asn Thr Gly Phe Ser Leu Thr Asn Lys
115 120 125

Pro Lys Glu Asp Tyr Phe Pro Met Ala Phe Ser Tyr Lys Leu Glu Tyr
130 135 140

Thr Asp Glu Asn Lys Leu Ser Pro Lys Thr Pro Glu Ile Asn Val Phe
145 150 155 160

Leu Glu Leu Val His Gln Ser Glu Tyr Glu Glu Gln Lys Ile Ile Lys
165 170 175

Glu Leu Asp Lys Thr Val Leu Asn Leu Gln Tyr Gln Phe Gln Glu Val
180 185 190

Lys Val Ala Ser Asp Gln Tyr Gln Lys Leu Ser His Pro Met Met Thr
195 200 205

Glu Gly Ser Ser Asn Gln Gly Lys Lys Ala Glu Gly Ala Pro Asn Gln
210 215 220 '

Gly Lys Lys Ala Glu Gly Ala Pro Asn Gln Gly Lys Lys Ala Glu Gly
225 230 235 240

‘Ala Pro Ser Gln Gly Lys Lys Ala Glu Gly Thr Ser Asn Gln Gln Ser
245 250 255

Pro Thr Thr Glu Leu Thr Asn Tyr Leu Pro Asp Leu Gly Lys Lys Ile
260 265 270
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Asp Glu Ile Ile Lys Lys Gln Gly Lys Asn

Asp

Ile

Tyr

Lys

Leu

Phe
30

Tyr
15

Ser

Asp

Ile

275 280
<210> 4
<211> 96
<212> PRT
<213> Mycoplasma hyopneumoniae
<400> 4
Asp Leu Leu Tyr Lys Leu Ile Glu Leu Glu Lys
1 5 10
Leu Tyr Ser Glu Val Gly Leu Ala Glu Ser Ala
20 25
Tyr Asn Ala Gly Lys Phe Leu Gln Asn Leu Gly
35 40
Ser Lys Glu Glu Thr Glu Ile Glu Pro Glu Ile
50 55
Ala Arg Ala Asp Glu Asn His Asp Phe Phe Ser
65 70 75
Tyr Val Met Ala Leu Ala Glu Glu Thr Glu Asp
85 90
<210> 5
<211> 1260
<212> ADN
<213> Mycoplasma hyopneumoniae
<400> 5
atgaaaaaaa tgcttagaaa aaaattcttg tattcatcag
gcatcaatta ttgcatttgt tgcagcaggt tgtggacaga
gattctaaac cacaagccga gactctaaaa cataaagtaa
gcactaaccg atccggataa tcctcgatga attagtgccc
gttgatgaaa cagaggcagc aacttcaaca attacaaaaa
tgactcactc agcaagctaa tttaagtcca gcgccaaaag
aatggaagtg gagttggaac tgctgttaat acaattgctg
gcctatgatc gactaattac tggatctgat aaatatgatt
gaaaaagttg gtgaattaca aggtctttca cttgctgcgg
ggtgcttttg attcaattga tcaaatgaat gaatatctaa
acaatttctt tttatacaat cgcgggttcc caagatgata
aatggtgcaa tgaaagtact taaagaatta atgaaaaatt
ttatctcctg aaggcgaaaa tgctgtttat gtcccaggat

-30-

Tyr Asp Ser

45

Phe
60

Ser Gln

Gly Asn Gly

Glu Asp Trp

ctatttatgc
cagaatcagg
gtaatgattc
aaagagatat
accaggatgc
gatttattat
ataaaggaat
ggtatgtttc
gtctattagg
aatcacatat
ataactccca
cgcaaaataa

gaaattatgg

Pro Phe

Ser

Leu

Ser
80

Ser

Glu
95

Phe

aacttcgctt
ttcgacttca
tattcgaata
tatttcttat
acaaaataac
tgcccctgaa
tccgattgtt
ttttgataat
aaaggaagat
gccccaagag
atatttttat
aataattgat

aactgccggt

60

120

180

240

300

360

420

480

540

600

660

720

780



caaagaatcc
gctgttggtt
gccgaacaag
actggtcaag
acaatttata
attgcaaaga
ccaaatattt
acaattttag
<210> 6

<211>

<212>
<213>

ADN
<400> 6

atggcagttg
attggaacaa
gttttggcaa
gaagaaaaag
cggcactatg
ggagcggcecc
caaactcgtg
cttaataaaa
attcgcgaac
tctgctegtg
gacgcagttg
gccgttgagg
agaggtcaag
aagaccgtaa
gataatgccg
attgcaaaac
aaaaaagaag
tttcgaacta

ccgggggata

accaaattct

1209

aatcttttct
caaaaccagc
caatcaccaa
attataatga
aacctgataa
aaaataaagc
catttaaata

taagtccagt

ttaaaacgac
ttggtcatgt
aaagaggact
cacgaggaat
cccatgttga
aaatggatgg
aacacatttt
ttgacttact
ttctttcttce
gggcccttga
attcttatat
atgtttttac
ttaaactaaa
tcaccggaat
gtgttctcct
caaaaacaat
aaggcggaag
ccgatgtaac
atgttgatct

cgatccgaga

28493

aacaattaac
ttctattttce
attaaaactt
taaagccaaa
agttttagga
atctagatca
tgataatcaa

aattgttaca

Mycoplasma hyopneumoniae

aggaaaaaaa
tgaccatgga
cgcggaggca
tacaattaat
ttgcccaggt
agcaatttta
attatcaaaa
tgaaggcgaa
ttatgatttt
aggaaaacct
tgactcacct
aattacagga
cgaagaagtg
tgaaatgttt
acgtggagta
tataccgcat
gcatacacca
aggcggaatc

taccgttgaa

aggtggtaga

aaagatccag
aaaggatttc
gaaggatttg
acttttatca
aaagttgctg
gaagtcgaaa
acatataaag

aaagctaatg

gactttgatc
aaaacaacac
aaggattatg
accgcccata
catgccgatt
gtggttgcag
caagttggtg
gaagaaatgg
gatggcgata
gaatgggagg
gttcgggaaa
cgtggaaccg
gaaattgtgg
aataaaaatc
gatcgaaaag
acaaaattta
tttttcaaaa
gagtttgaac
ttaattgccc

accgtgggtg
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caggtggtaa
ttgccccaaa
atacccaaaa
aagacggcga
ttgaagttct
acgaactaaa
tacaagataa

ttgataatcc

gttccaaaga
taacagcagc
cctcaattga
ttgaatatag
atataaaaaa
caaccgatgg
tcccaaaaat
ttgatttagt
atactccaat
caaaagtact
tggataaacc
tagcaacggg
gttatcgcga
ttcaaactgc
atatcgaacg
aagctgcaat
attataaacc
caggtcgcga
caattgccgt

ccggaacagt

taaaatcaaa
tgatggaatg
aatctttgta
tcaaaatatg
tcgggtttta
agcaaagcta
aaatattaat

tgatgcctaa

acatattaat
aatttcaact
tgcagctcct
cactgacaaa
tatgatcacc
cccaatgcecct
ggttgttttc
tgaggtcgaa
tattcgggga
tgaattgatg
ctttttgatg
aaaagttgaa
agaacctaaa
gatggctggg
tggtcaggtt
ttatgccctt
acaattttat
gatggtaatt
tgagcaggga

taccgaaatt
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900

960

1020°

1080
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1200

1260
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720

780

840

900

960

1020

1080
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1200



attaaataa
<210> 7
<211> 849
<212> ADN
<213>

<400> 7
gcaaaattag

aaagaaggta
ggtatattgc
ccagaagcag
cctgaagcag
cctgaagcag
actggctttt
aaattagaat
ttagaactag
actgttttaa
aaacttagcc
gctcctaacc
gctcctagtc
ttaactaatt
aaaaattaa
<210> 8
<211> 291
<212> ADN

<213>

<400> 8
gatctattat

gttggacttg
aatctaggat
agtcaattat
tatgtaatgg
<210> 9

<211> 42

<212> ADN
<213>

<220>

acgataatct
aaagagaaga
ctcagccccce
caaaaccagt
caaaaccagt
caaaaccagt
cacttacaaa
atactgacga
ttcatcaaag
atcttcaata
acccaatgat
aagggaaaaa
aaggaaaaaa

accttcctga

ataaactaat
ctgaatcagc
atgattcacc
cggctcgagce

cgcttgctga

28493

Mycoplasma hyopneumoniae

tcagtattca
agtagataaa
agcggctaaa
agcggctaaa
tgcggctaaa
tgcagctaaa
taaaccaaaa
aaataaatta
cgagtatgaa
tcaattccag
gaccgaggga
agcagaggga
agccgaagga

cttaggtaaa

Mycoplasma hyopneumoniae

tgaattagaa
aataaaattt
tttttcaaaa
tgatgaaaat

agaaaccgaa

Trinh ty nhédn tao

tttgaagcta
aaagttaagg
ccagaagcag
cctgaagcag
cctgaagcag
cctgaagcag
gaagactatt
agcccaaaaa
gaacaaaaaa
gaagtcaagg
tcttcaaatc
gctcctaacc
acttctaacc

aaaattgacg

aaagattatc
agcatttata
gaggaaaccg
catgactttt

gatgaagatt

-32-

tcaaaaaagg
aattagataa
caaaaccagt
caaaaccagt
caaaaccagt
caaaaccagt
tcccaatggce
caccggaaat
taataaagga
tagctagtga
aaggtaaaaa
aagggaaaaa
aacaaagccc

aaatcattaa

tctatgattt
atgccgggaa
aaattgaacc
tttcaggaaa

gggagtttta

ggaaactaca
taaaataaaa
agcggctaaa
agcggctaaa
tgcggctaaa
tgctactaat
ttttagttat
taatgtattt
actagacaaa
tcaatatcag
agcagaggga
agcagagggc
aactaccgaa

aaaacaaggt

atattctgaa
attcttgcaa
tgaaattttt
tggctcttct

a

1209

60

120

180

240

300

360

420

480

540

600

660

720

780

840

849

60

120

180

240
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<223>

<400>

28493

POAN MOT

9

gatataggat ccgcaaaatt agacgataat cttcagtatt ca

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

<220>
<223>

<400>

10

45

ADN

Trinh ty nhén tao

POAN MOI

10

caatatgtcg acttaatttt taccttgttt tttaatgatt tcgtc

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

<220>
<223>

<400>

11

42

ADN

Trinh ty nhén tao

DOAN MOI

11

gatataggat ccatgaaaaa aatgcttaga aaaaaattct tg

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

<220>
<223>

<400>

12

39

ADN

Trinh ty nhdn tao

POAN MOI

12

caatatgtcg acttaggcat caggattatc aacattagc

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

<220>
<223>

<400>

gatataggat ccgatctatt atataaacta attgaattag aaaaagatta tc

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

<220>
<223>

<400>

13

52

ADN

Trinh ty nhan tao

POAN MOI

13

14

37

ADN

Trinh ty nhadn tao
POAN MOI

14

caatatgtcg acttaaaact cccaatcttc atcttcg

<210>

15
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28493

<211> 39
<212> ADN
<213> Trinh tu nhén tao

<220>

<223> POAN MOI

<400> 15

gatataggat ccatggcagt tgttaaaacg acaggaaaa 39
<210> 16

<211> 43

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> DpoaAN MOI

<400> 16
caatatgtcg acttatttaa taatttcggt aactgttccg gca 43

<210> 17

<211> 34

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> DOAN MOI

<400> 17
ctctttgggc actaatccat cgaggattat ccgg 34

<210> 18

<211> 34

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> DPOAN MOI

<400> 18
ccggataatc ctcgatggat tagtgcccaa agag 34

<210> 19

<211> 37

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> POAN MOI

<400> 19
attagcttgc tgagtgagcc agttattttg tgcatcc 37

<210> 20

<211> 37

<212> ADN

<213> Trinh ty nhdn tao

<220>
<223> POAN MOI

-34-



<400>

ggatgcacaa aataactggc tcactcagca agctaat

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

<220>
<223>

<400>

28493

20

21

34

ADN

Trinh ty nhdn tao

POAN MOI

21

cggcagttcc ataattccat cctgggacat aaac

<210>
<211>
<212>

<213>

<220>
<223>

<400>

22

34

ADN

Trinh ty nhdn tao

POAN MOI

22

gtttatgtcc caggatggaa ttatggaact gccg
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37

34

34





