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Linh vue k§ thuit dwgc dé cap
Sang ché d& cap dén ché phdm ngin ngira bénh gay ra bdi Mycoplasma spp..
Tinh trang k§ thuit ciia sing ché

Mycoplasma spp. dugc biét dén 13 vi khuin nho nhit c6 kha nang tw nhan 1én
bén ngoai t& bao vat chi. Mic di bénh suyén lon khong phai 13 nguyén nhan gy chét
¢ lon, nhung n6 lam gidm hi¢u qua chan nudi va giy ra sy cham ting truong, viém, va
trc ché mién dich ciing nhu 13 1am cho lon d& tén thwong hon v6i sy nhiém cac yéu tb

gy bénh khéc, do d6 gdy nguy hai vé mit kinh té cho nén néng nghiép.

Hon nita, bénh suyén lon duoc phong trir bang ba cach bao gbm: Sir dung thube,
quan Iy méi trudng, va tiém chiing. Thiy rang hiéu qua ngin ngira kém cia khang sinh
v6i Mycoplasma hyopneumoniae, viéc dp dung thude ¢ thé chi dé cho muc dich diéu
tri va n6 khé dap ing duoc nhu cau phong trir. Ngoai ra, viéc lam dung thube c6 thé
dan dén su nhidm Ién hon giy ra do vi khuin khang thudc, viéc 4p dung thudc cin ké

hoach théan trong va tdn tai han ché.

Quan Iy mdi trudng tao ra nén tang cho viée phong trir nhiém Mycoplasma spp..
Quan 1y va vé sinh chudng lon tét c6 thé hitu ich dé giam sy xuét hién nhiém bénh.

Mit khac, phong trir c6 thé toan dién hon thong qua tiém ching.

Céc vacxin théng thudng trong linh vure nay sir dung vi khudn bat hoat/chét lam
hoat chét ctia né. Tuy nhién, gia cia vacxin thong thudng rat cao vi Mycoplasma spp.
1a vi khudn khé nudi va khé dé nudi cdy trong phong thi nghiém. Pé giam gia thanh
vacxin Mycoplasma spp., cac nha khoa hoc tiép tuc c¢b géng phat trién cac loai vacxin
khéc, nhu: (1) vacxin duoc lam yéu, (2) vacxin vecto, (3) vacxin thé hé hai, va (4)
vacxin ADN. Trong s6 chiing, vacxin thé hé hai thé hién tiém ning nhat vi nhimng uwu
diém dé& dang trong san xuét va do an toan cao.

Pén nay, c6 mot sd protein tidm ning c6 thé dwgce st dung cho vacxin M.
hyopneumoniae; tuy nhi€n, khong c¢6 bdo céo nao xdc nhén protein thich hgp cho

vacxin M. hyopneumoniae.
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Ban chit ky thuit clia sang ché

Theo quan diém trén, muc dich clia sdng ché 1a dé xuat khang nguyén thich hgp
dé dugc st dung trong vacxin M. hyopneumoniae va nho d6 san xuat vacxin M.

hyopneumoniae méi sao cho gidm chi phi phong bénh.

Muc dich khac ciia sang ché 1a d& xudt su két hop cac khang nguyén thich hop
dé duge st dung trong vacxin M. hyopneumoniae va nhd d6 tao ra vacxin thé hé hai

v6i hiéu sut t6t hon; do d6, c6 nhiéu lya chon hon cho nhiém vu phong chéng.

Pé dat dugc cac muc dich néu trén, sang ché dé xuét protein tai tb hop ngan ngira
sur nhiém Mycoplasma spp., chira trinh tu axit amin c6 trinh tw néu trong SEQ ID NO:
08, SEQ ID NO: 09, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO:
13, SEQ ID NO: 14, hoic su két hop chung.

Sang ché con dé xudt ché phim ngin ngira su nhiém Mycoplasma spp., chira:
hoat chat bao gdm protein PdhA, XylF, EutD, Mhp145, P78, P132, Mhp389, hoic su
két hop chung; va ta duoc duoc dung.

Tét hon néu, hoat chét nay c6 ndng dd tir 50 dén 3500 pg/mL tinh theo tdng thé
tich ctia ché phim nay.

Tét hon néu, hoat chit nay bao gdm it nhét hai protein dugc chon tir nhém bao

gdm PdhA, XylF, EutD, Mhp145, P78, P132, va Mhp389.
Tt hon néu, hoat chat nay bao gdm PdhA va P78.
Tt hon néu, hoat chit nay bao gdm XyIF va Mhp145.

Tét hon néu, ta dugc duge dung 1a t4 duogc Freund hoan chinh, t4 dugc Freund
khong hoan chinh, gel nhém, chét hoat dong bé mit, t& dugc polyanion, peptit, chét
nhii héa dau, hodc sy két hop ching.

Tét hon néu, ché phdm nay con bao gdm chit phu gia dugc dung. Tt hon néu,
chét phu gia duge dung 14 dung méi, chit 1am n dinh, chét pha lodng, chit bao quan,
chét khang khun, chét khang nim, chit déng truong, chit 1am chim su hép thu, hodc
su két hop chung.

Sang ché con dé xuat ché phdm ngan ngira sy nhidm Mycoplasma spp., bao gdbm:

hoat chét bao gém trinh ty axit amin c6 trinh tw néu trong SEQ ID NO: 08, SEQ ID
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NO: 09, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID
NO: 14, hoic su két hop ching; va td dugc dung.

Tt hon néu, hoat chét nay c6 ndéng do tir 50 dén 3500 pg/mL tinh theo téng thé

tich cda ché pham nay.

Tt hon néu, hoat chit nay bao gdm it nhét hai trinh tu axit amin dugc chon tir
nhém bao gdm SEQ ID NO: 08, SEQ ID NO: 09, SEQ ID NO: 10, SEQ ID NO: 11,
SEQ ID NO: 12, SEQ ID NO: 13, va SEQ ID NO: 14.

Tét hon néu, hoat chit nay bao gdm trinh ty axit amin ¢6 trinh tr néu trong SEQ

ID NO: 08 va SEQ ID NO: 12.

Tét hon néu, hoat chit nay bao gdm trinh ty axit amin c6 trinh ty néu trong SEQ

ID NO: 09 va SEQ ID NO: 11.

T6t hon néu, ché phidm nay con bao gdm chét phu gia dugc dung. Tt hon néu,
chét phu gia dugc dung nay 13 dung méi, chit 1am 6n dinh, chit pha lodng, chét bao
quan, chét khang khuén, chit khéng nam, chét déng truong, chit 1am chim su hép thu,
hoc su két hop chiing.

Sang ché con dé xuét vecto biéu hién ngan ngira sy nhiém Mycoplasma spp., bao
gbm: plasmit; trong d6 plasmit nay bao gdm: trinh tu nucleotit chira it nhat mot trinh
tu duge chon tlr nhém bao gébm SEQ ID NO: 01, SEQ ID NO: 02, SEQ ID NO: 03,
SEQ ID NO: 04, SEQ ID NO: 05, SEQ ID NO: 06, va SEQ ID NO: 07; va yéu t6 diéu
hoa.

Tét hon néu, yéu t& didu hoa nay bao gdm ving khoi dong va vi tri gin két
ribosom.

Tét hon néu, plasmit nay 12 pET-MSY, pET-YjgD, pET-D, hoic pET-SUMO.

Tét hon néu, plasmit nay con bao gdm gen mi héa phan dung hop. Tét hon néu,
phan dung hop nay 1a MsyB cta E. coli, YjgD cta E. coli, protein D ctia thuc khuén
thé Lambda, hoic SUMO ctia S. cerevisiae.

Tét hon néu, vecto biéu hién duoc st dung cho hé théng biéu hién gen E. coli.

Tém lai, sang ché dé cap dén khang nguyén thich hop dé dugc sir dung 1am hoat

chat ctia vacxin M. hyopneumoniae thé hé hai va vacxin M. hyopneumoniae thé h¢
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hai/ché phidm duoc didu ché bang cach st dung khang nguyén nay. Vacxin thé hé hai
khong chi ¢6 thé c6 hidu qua duge st dung trong viée ngan ngira dé 1am giam chi phi,
ma sy boc 10 clia sang ché con thé hién rang vacxin “hén hop” thé hé hai (ttrc 13, c6 it
nhit hai khang nguyén lam hoat chit) sir dung it nhit hai khang nguyén cua sang ché

c6 cdm ung dap img mién dich dugc cai thién.
Mo ta vin tat cac hinh vé

Fig. 1 thé hién két qua cua dién di protein trén gel hai chiéu duoc tién hanh

trong vi du tha nhit cia sang ché.

Fig. 2 thé hién két qua ctia phan tng mau ctia Western blot tién hanh trong vi

du thir nhit cua sang ché.

Fig. 3 thé hién két qua dién di san pham PCR thu duoc trong vi du thit hai cia

sang che.

Fig. 4 thé hién sy ghi nhan thir nghiém thir thach duoc tién hanh trong vi du thir

ba cua sang ché.
M0 t4 chi tiét sang che

Mot trong nhitng khai niém méu chét cta sang ché 1a khao sat khang nguyén
thir nghiém tiém ning thich hop cho vacxin thé hé hai bang cach sir dung dién di
protein trén gel hai chiéu cing vé6i k§ thuat sang loc mién dich va x4c dinh khéng
nguyén bang khéi phd. Sau d6, hidu sudt ciia vacxin thé hé hai dugc xac nhan khang

nguyén bang thir nghiém trén mé hinh dong vat.
Tém lai, tién trinh phat trién sang ché 1a:

(1) Cam tmg dap tmg mién dich & lon thi nghiém bang cach tiém vacxin M.
hyopneumoniae thong thuong va thu huyét thanh chtra khang thé khang M
hyopneumoniae. (2) Thu protein tong sé ctia M. hyopneumoniae dé dién di protein trén
gel hai chidu. (3) Tién hanh lai két qua dién di protein trén gel hai chiéu ctia budc (2)
bang cach st dung huyét thanh ciia bude (1) lam khang thé thir nhét, va sau d6 thu
protein thé hién duong tinh (ttrc 13, khang nguyén thir nghiém) tir gel sau khi khuéch
dai bang khang thé thr hai va quy trinh phat trién sau day. (4) X4c dinh khang nguyén
thir nghiém thu dwoc trong bude (3). (5) Biéu hién khang nguyén thir nghiém nay véi

lwong 16n bang cach st dung hé théng biéu hién gen E. coli. (6) Kiém tra hiéu qua ctia
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vacxin thé hé hai nay trong viéc lam giam cic ddc diém gdy bénh & phdi bang thir
nghiém thir thach & lon va nhd d6 xac minh gid tri cia khéng nguyén thtr nghiém nay

trong viéc dugc st dung lam hoat chat cia vacxin thé h¢ hai.

Ché phim ngan ngira sy nhidm Mycoplasma spp. bao gdbm hoat chét va ta dugc
duoc dung. Theo phuong 4n ctia sang ché, hoat chét nay cé thé 1a PdhA, XylF, EutD,
Mhp145, P78, P132, hoic Mhp389. Theo phuong an thay thé, mién 13 yéu td quyét
dinh khang nguyén cia protein bét ky néu trén khong bi can trd, hoat chit nay co thé 1a
protein dung hop ctia hai protein bat ky néu trén. Theo huong 4n thay thé khac, hoat
chit nay bao gdm it nhit hai protein néu trén; nén duoc goi 1a vacxin “hdn hop” cia

sang ché.

Theo phuong 4n khéc ctia sang ché, hoat chét nay co thé bao gdm trinh tu axit
amin c6 trinh ty néu trong SEQ ID NO: 08, SEQ ID NO: 09, SEQ ID NO: 10, SEQ ID
NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, hoic su két hop chiing.
Theo phuong an thay thé, mién 14 yéu t6 quyét dinh khang nguyén duoc tao ra bing
cach gip peptit ciia trinh tu axit amin nay khéng bi can trd, hoat chat nay c6 thé 1a
protein dung hop véi it nhit hai trinh tu da néu. Theo phuong 4n thay thé khac, hoat
chit nay bao gdm hai hodc nhiéu protein twong tmg bao gdm mét trong céc trinh ti

axit amin néu trén; nén dugc goi la vacxin “hon hop” cua sang ché.

T4 duoc duge dung duoc st dung dé cai thién hiéu qua mién dich ctia hoat chét
nay, lam 4n dinh hoat chét nay, va/hodc lam ting tinh an toan cua vacxin. T4 dugc
duoc dung ctia sang ché bao gdm, nhung khéng gidi han &: ta dugc Freund hoan chinh,
ta dugc Freund khong hoan chinh, gel nhom, chét hoat dong bé mit, ta duoc polyanion,

peptit, chat nhii hoa dau, hoic su két hop chiing.

Ché phim theo sang ché c6 thé c6 mot hodc it nhét hai hoat chit nay (tic 13
vacxin hdn hop). Trong vi du ctia sang ché, hoat chit nay c6 ndng db tir 50 dén 3500
pg/mL tinh theo tong thé tich ctiia ché phidm nay. Theo phuong 4n dugc uu tién cla
sang ché, khi ché phém chira chi mot hoat chét da néu, hoat chét nay co néng do 50
dén 500pg/mL tinh theo téng thé tich ctia ché pham nay. Theo phuong 4n thay thé cua
sang ché, ché phdm bao gdm it nhit mot hoat chat da néu; trong d6 ndng d6 tong sb

ctia hoat chét ndy c6 trong ché phim nay 13 tir 50 dén 1000 pg/mL, tir 50 dén 1500
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pg/mL, tir 50 dén 2000 pg/mL, tir 50 dén 2500 pg/mL, tir 50 dén 3000 pg/mL, hodc tir
50 dén 3500 pg/mL tinh theo tong thé tich cia ché pham nay.

Khia canh khéc ctia sang ché 12 @ xut vecto biéu hién dé ngan ngira sy nhiém
Mycoplasma spp.. Dic biét 13, vecto biéu hién c6 thé dwoc sir dung cho hé théng biéu
hién gen E. coli. Tuy nhién, khong ndm ngoai pham vi ctia sang ché, ngudi cé hiéu
biét trung binh trong linh vyc nay c6 thé cai bién vecto néu trén can cir vao su boc 16
ctia sang ché va tao ra vecto thich hop cho hé théng biéu hién gen khac trong khi van

thudc pham vi clia sdng ché.

Vecto biéu hién néu trén bao gdm plasmit. Plasmit nay chia: trinh tu nucleotit
bao g@)m it nhit mot trinh tu duoc chon tir nhém bao gém trinh tur SEQ ID NO: 01,
SEQ ID NO: 02, SEQ ID NO: 03, SEQ ID NO: 04, SEQ ID NO: 05, SEQ ID NO: 06,
SEQ ID NO: 07, va su két hop chung; va yéu t6 diéu hoa.

Vecto néu trén duoc st dung trong hé théng biéu hién gen E. coli va d san
xuét khang nguyén ciia sang ché thong qua E. coli. Néi cach khac, trinh tu nucleotit
nay c6 thé dugc dich ma thanh trinh tu amin cia khang nguyén nay thong qua hé
théng biéu hién gen E. coli va do d6 trinh tu axit amin c6 thé gip lai thanh khang

nguyén.

Theo phuong 4n thay thé, mién 13 su hoat dong ctia hé thong biéu hién gen E.
coli khong bi can trd va san phdm cua trinh tu nucleotit va sy gp lai clia trinh tu axit
amin sau d6 khong bi can trd, plasmit ndy c6 thé bao gbm hai hodc nhiéu trinh tur

nucleotit.

Yéu to dicu hoa néu trén dugc dé cip den 1a yeu to can thiét cho sy khéi dau
phién ma va dich mé trong hé thong bicu hién. Yéu to diéu hoa néu trén s& it nhat bao
gom vung khéi dong, va vi tri gan két ribosom. Tot hon néu, yéu td diéu hoa néu trén

c6 thé con bao gdm: ving vén hanh, trinh tu ting cuong, hodc su két hop ching.

Theo phuong an dugc wu tién cta sang ché, plasmit nay con bao gdm gen ma
héa phan dung hop. Phan dung hop bao gébm nhung khéng giéi han & MsyB cia E.
coli, YjgD cta E. coli, protein D ctia thuc khudn thé Lambda, hoic SUMO cua S.
cerevisiae. MsyB giau axit amin loai axit va c6 thé thuan loi dé cai thién tinh hoa tan

cua protein dugc san xuat.
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Vi du thie hién sang ché

Céc vi du sau thuét lai cac thr nghiém va céc thi nghiém theo sang ché de giai
thich thém cac dédc trung va céc 1gi ich cua sdng ché. S€ dugc luu y rang céc vi du sau

minh hoa va s& khong dugce str dung de gidi han pham vi yéu cau bao hd cla sang che.

Vi du 1: Sang loc khang nguyén thir nghiém thich hop dé duogc st dung 1am hoat chit

ctia vacxin thé hé hai.
Diéu ché huyét thanh chira khang thé khang Mycoplasma spp. & lon.

Theo nghién ctu, ¢6 bay chiung Mycoplasma spp. ¢6 thé duge phan 14p tir lon:
Mycoplasma hyopneumoniae, Mycoplasma hyorhinis, Mycoplasma hyosynoviae,
Mycoplasma flocculare, Mycoplasma hyopharyngis, Mycoplasma sualvi, Mycoplasma
bovigenitalium (Gourlay et al., 1978; Blank et al., 1996; Assuncao et al., 2005). Trong
sb do, M. hyopneumoniae 12 yéu t& gdy bénh chinh ciia bénh suyén lon vdi ty 1€ nhiém
1a tir 25 dén 93%. Do d6, sang ché d3 st dung M. hyopneumoniae (ching PRIT-5) cho
nghién ciru proteomic mién dich va 1am ngudn gen ma hoa khang nguyén. Mdi truong
Friis (Friis et al., 1975) dugc st dung trong nudi ciy M..hyopneumoniae. Theo thiét ké
thi nghiém, lugng thich hgp khang sinh hoéc thach c6 ndéng d6 1,5% duogc bd sung dé

tao moi truong ran.

Ba lon SPF 4 tuin tudi dugc mua tir Vién nghién ctru ky thuat ndng nghiép va
nudi véi thite an gidng nhau va duoc gitt & méi truong va didu kién sinh truéng gidng
nhau trong chudng lon trudce khi thi nghiém. Sau d6 lon duoc nudi dén 32 ngay, 46
ngay, va 60 ngay tudi, lon duoc cho ding 2 mL vacxin Bayovac® MH-PRIT-5 (M.
hyopneumoniae PRIT-5) thong qua tiém bip. Sau do, lon duge nudi tiép tuc dén 74
ngay tudi va thu mau tir tinh mach canh ctia né. Mau thu dugc duge dit & nhiét do
trong phong trong 1 gid va bao quan & nhiét do 4°C. Trong ngay tiép theo, ly tim mau
thu dugce & 1107xg trong 30 phit va dich ndi duge chuyén sang dng sach va bao quan

& nhiét do -20°C.
Dién di protein trén gel hai chiéu protein tong sb ctia Mycoplasma spp.

Kit chiét protein ReadyPrep™ (protein tong sd) (Bio-Rad, CA, USA) dugc sir
dung dé tach chiét protein téng sé ctia Mycoplasma spp.. Sau d6, ndng dd protein thu

duge duoc xac dinh bing cach sit dung Kit phén tich protein Bio-Rad RC DC (CA,

-8



28170

USA). Quy trinh chi tiét c6 thé dugc tham khao tir m6 ta san phdm va c6 thé duogc cai

bién tir quy trinh da biét trong linh vurc nay.

Pién di protein trén gel hai chidu duoc tién hanh theo hai budc: dién di theo
diém ding dién (IEF) va dién di trén gel natri dodexyl sulfat-polyacrylamit
(SDS-PAGE). IEF dé tach protein trong miu theo diém déng dién ctia n6; SDS-PAGE
dé tach protein theo trong lwong phan tir cia né. Xem Fig. 1, thé hién két qua dién di
protein trén gel hai chiéu.

Lai héa

Huyét thanh thu duoc trong budce (1) duoc st dung 1a khang thé thi nhat dé lai
v6i két qua dién di protein trén gel hai chiéu trong bude (2). Sau d6 duoc khuéch dai
bang khang thé tht hai va dugc phat trién bang quy trinh phat trién sau, protein thé
hién duong tinh dugc thu lai. Céac protein nay dugc xac nhén béng khang thé khang
Mycoplasma spp. va do d6 c6 thé thich hop lam khang nguyén thir nghiém ctia hoat

chat ctia vacxin thé hé hai.

Su lai héa duoc tién hanh bing Western blotting. Tém lai, gel 2D sau dién di
duoc chuyén 1én mang PVDF. Sau d6, mang dugc U va sau d6 duoc lai v6i khang thé
thtr nhat (huyét thanh chtra khang thé khang Mycoplasma spp.) va khang thé thi hai
(khang IgG lon lién hop AP). Sau d6, phan tmg mau duge tién hanh biang cach st
dung dung dich NBT/BCIP.

Két qua cta phan Gmg mau Western blotting dugc thé hién trong Fig. 2; trong
d6 10 protein duong tinh véi lai mién dich bang khang thé khang Mycoplasma spp.
dugc danh ddu lam khéang nguyén thir nghiém dé duoc st dung lam hoat chét cua

vacxin thé hé hai.
Nhan biét khang nguyén thir nghiém thu duogc

Theo phan tmg mau cia Western blotting, gel twong Gng véi vi tri duong tinh
trén mang duoc cit ming micropeptit va duoc phan tich bang khéi phd. Dir liéu khbi

phd thu duoc sau d6 dugc so sanh véi dir liéu trinh ty axit amin dé xac dinh protein.

Xem bang 1 sau, 10 protein duong tinh v6i lai mién dich bang khang thé khang
Mpycoplasma spp. duogc liét ké.
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Bang 1: 10 protein dwong tinh véi lai mién dich bang khang thé khang

Mycoplasma spp. va trinh ty amin cta no.

Khang
nguyén thir Tén SEQ ID NO

nghiém
1 XylF (lipoprotein lién két xyloza) SEQ ID NO: 09
2 XylF (lipoprotein lién két xyloza) SEQ ID NO: 09
3 XylF (lipoprotein lién két xyloza) SEQ ID NO: 09
4 PdhA.(pyruvat dehydrogenaza E1-tiéu SEQ ID NO: 08

don vi alpha) ,

5 12;[12% 145 (protein lién két duong chu SEQ ID NO: 11
6 EutD (phosphotransaxetylaza) SEQID NO: 10
7 EutD (phosphotransaxetylaza) SEQ ID NO: 10
8 Mhp389 SEQID NO: 14
9 P78 (lipoprotein) SEQID NO: 12
10 P132 SEQID NO: 13

*XylIF va EutD c6 trang thai nap khac nhau trong t& bao va do d6 trg thanh vi tri
duong 3 va 2 trén mang.
Vi dy 2: Biéu hién khang nguyén thir nghiém & luong 16n bang hé théng biéu hién gen

E. coli.

Escherichia coli IM109 duogc sir dung 1am t& bao vat chu dé tach dong va
Escherichia coli BL21 (DE3) dugc sir dung lam t& bao vat cha dé biéu hién protein.
Céc t& bao Escherichia coli duge nudi cy trong méi truong LB (Luria-Bertani; Difco,
Michigan, USA). Theo thiét ké thi nghiém, lwrong thich hop khang sinh hozc thach ¢6

né”)ng d6 1,5% duge bd sung dé tao moi trudng rn.
Khuéch dai gen ma héa khang nguyén thir nghiém.

Sau khi khang nguyén thir nghiém duoc xac dinh, gen ma hda cic khing
nguyén nay duoc tra ciru trong co sd dir liu NCBI (Trung tim qudc gia vé thong tin
cong nghé sinh hoc - National Center for Biotechnology Information). Theo d6, moi
dic hidu hudng dich gen khang nguyén dugc thiét ké. Sau d6, gen khang nguyén duge
khuéch dai bang cach st dung mdi dic hiéu va nhiém sic thé cua M. hyopneumoniae

PRIT-5 lam khudn. Mbi dic hiéu duge liét ké trong bang 2 sau.
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Bang 2: Bo moi

Khang | Trinh ty bd mbi
nguyén
PdhA PdhAF (SEQ ID NO: 15)
5’-GATATAGGATCCATGGACAAATTTCGCTATGTAAAGCCT
G-3°

PdhAR (SEQ ID NO: 16)
5’-CAATATGTCGACTTATTTTACTCCTTTAAAAAATTCAAGCG
CTTC-3°

XylF XylFF (SEQ ID NO: 17)
5’-GATATAGGATCCATGAATGGAATAAATTTCTTGGCTTAGGC
TTAGTTTTTC-3°

XyIFR (SEQ ID NO: 18)
5’-CAATATGTCGACTTAATTTTTATTAATATCGGTAATTAGTT
TGTCTAAGC-3’

EutD EUTDF (SEQ ID NO: 19)
5’-GATATAGGATCCATGACATACCAAGAATATCTTCAAGCAA
G-3)

EUTDR (SEQ ID NO: 20)
5’-CAATATGTCGACCTATTTACCTTCTTCAAC
TTGTAGAGCGCT-3")

Mhp145 | Mhpl45F (SEQ ID NO: 21)
5’-GATATAGGATCCATAGCTTCAAGGTCGAA TACAACTGC-3’
Mhp145R (SEQ ID NO: 22)
5’-CAATATGTCGACTTAATTTACCTTTTGGAG
TATCCCATTTTC-3°

P78 P78F (SEQ ID NO: 23)
5’-GATATAGGATCCTTATCCTATAAATTTAGG
CGTTTTTTCC-3°

P78R (SEQ ID NO: 24)
5’-CAATATGTCGACTTATTTTGATTTAAAAGCAGGACCTAA
AT-3’

P132 P132F (SEQ ID NO: 25)
5S’-GATATAGGATCCATTGGACTAACAATTTTTGAGAAATCATT
TAG-3’

P132R (SEQ ID NO: 26)
S’-CAATATGTCGACTTATTCCTAAATAGCCCC ATAAAGTG-3’
Mhp389 | Mhp389F (SEQ ID NO: 27)
5’-GATATAGGATCCATGGACAAATTTTCACGA ACTGTTCT-3’
Mhp389R (SEQ ID NO: 28)
5’-CAATATGTCGACCTAGATTTTAAAGGATTTTTTTAATTCAA
TAATATAATC-3’

Phan tmg chudi polymeraza (Polymerase chain reaction - PCR) duoc tién hanh

v6i cac bo mdi duge 1iét ké trong bang 2 trén dé khuéch dai gen khang nguyén thir

nghiém. Sau d6 gen da khuéch dai duoc sir dung trong hé thdng biéu hién gen E. coli.
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Piéu kién PCR la: 5 phiit & nhiét d6 98°C (1 chu ky); 30 gidy & nhiét do 94°C, 30 gidy
& nhiét do 55°C, X gidy & nhiét dd 68°C (35 chu ky); 5 phut & nhiét d6 68°C (1 chu ky).
X néu trén 1a thoi gian kéo dai cia ADN polymeraza va dugc thiét 14p phu thude vao
kich thude cua doan duge khuéch dai. Sau phéan tng PCR, tién hanh dién di dé xac
dinh néu san phém PCR chira doan ADN c¢6 kich thuéc mong mudn. Xem Fig. 3, thé
hién két qua dién di cta san phdm PCR; trong d6 dudng chay 1 1a gen eutD; duong
chay 2 1a gen pdhA; dudng chay 3 la gen xy/F; dudng chay 4 1a gen P78; duong chay 5
la gen P132; duong chay 6 1a gen mhpl45; duong chay 7 1a gen mhp389.

Téch dong san phdm PCR

Su tach dong dugc tién hanh bang kit tach dong CloneJET PCR, va hén hop
gin ADN duoc bién nap vao E. coli ECOS™ 9-5 (Yeastern, Taipei, Taiwan). Quy
trinh chi tiét c¢6 thé dugc tham khao tir huéng dan cla nha san xuét hodc duge cai bién

tir quy trinh d4 biét dén trong linh vuc nay.

Sau bién nap, vi khudn dugc nudi cdy trong méi treong LB rén chtra ampixilin
(100pg/mL) dén khi khuén lac ctia n6 dugc tao ra. Sau d6, tién hanh PCR khuén lac dé
sang loc ching duoc bién nap thanh cong. Diéu kién PCR 1a: 5 phut & nhiét do 95°C (1
chu ky); 30 gidy & nhiét do 95°C, 30 gidy & nhiét do 55°C, X gidy & nhiét 4o 72°C (25
chu ky); 7 phat & nhiét ¢ 72°C (1 chu ky). X néu trén 12 thoi gian kéo dai cia ADN
polymeraza va duogc thiét 1ap phu thudc vao kich thude ctia doan dugc khuéch dai. Téc
d6 kéo dai cua Taq ADN polymeraza (Genomics, Taipei, Taiwan) 1a 1 kb/phut; do do,
néu Taq ADN polymeraza dugc st dung dévkhuéch dai doan ADN 1 kb, thi X s€ duogc
thiét 1ap 1a 1 phut.

Plasmit ctia cdc chiing, ma plasmit tai t6 hop cta né duoc xac nhan ¢6 ADN
chén vao, sau d6 dugc thuc hién giédi trinh tu ADN (Total Solution Provider of
Systems Biology and Chemoinformatics Ltd.). Plasmit chtta eutD, pdhA, xylF, gen
P78, gen P132, mhp145, va mhp389 dugce dit tén tuong ting 1a pJET-eutD, pJET-pdhA,
pJET-xylF, pJET-P78, pJET-P132, pJET-mhp145, pJET-mhp389.

Tao dot bién diém va tach dong gen khang nguyén ctiia M. hyopneumoniae.

Trudce khi khuéch dai khang nguyén thir nghiém trong hé thdng biéu hién gen E.

coli, viéc st dung ma bd ba trong céc sinh vét khac nhau s& dugc xem xét. Do 13, néu

-12-



28170

gen chirta m& bd ba dugc ma hoa khong rd rang gifta sinh vét goc va E. coli, gen s€

dugc cai bién bang dot bién diém.

Gen khang nguyén M. hyopneumoniae, pdhA, xylF, gen P78, gen P132, mhpi45,
va mhp389, chira ma bd ba TGA (eutD khéng c6 su lién quan dén ma bo ba dugc sir
dung gidng nhu gen khac). Ma bd ba TGA duoc dich ma thanh tryptophan trong
Mycoplasma spp. nhung duge dich ma duéi dang ma bo ba két thic & E. coli. Dé tranh
khoi viéc khong ¢ kha ning san xut toan bd protein trong hé théng biéu hién gen E.
coli, cac mdi hudng dich & vi tri TGA dugc thiét ké va dot bién diém thay thé TGA
bing TGG dugc tién hanh bang cach sit dung phan mg chudi polymeraza kéo dai
chdng. Két qua 13, gen dugc biéu hién trong hé thdng biéu hién gen E. coli ¢6 thé duoc
dich ma trung thyc thanh khang nguyén thir nghiém cua sang ché. Bén canh d6, vi tri
cét ciia BamHI ciia gen P78, gen P132, va mhp389 duoc trai qua dot bién cAm dé tién

loi cho viéc tach dong.

M3i duge st dung trong dot bién diém duoc thiét ké dé dat vi tri dot bién diém
4] phé‘m trung tdm cua mdi va ¢6 tri s6 Tm cao hon nhiét do 78°C. Tri s6 Tm ctia mdi
d6i voi dot bién diém duoc tinh bing cach st dung cong thic duoc cung cdp béi
Invitrogene Co.: Tm = 81,5 + 0,41 (%GC) - 675/N - %bét cap sai; trong d6 %GC dugce
dé cap dudi dang phin tram ciia GC theo téng sd nucleotit ¢6 trong mdi lién quan; N
duge dé cap dudi dang chidu dai ctia méi lién quan; %bat cdp sai duoc dé cap dudi
dang phan trim ctia bazo bi dot bién theo tong sd nucleotit chira trong mdi lién quan.
MBOi thiét ké duoc st dung cho cdc gen néu trén dugc liét ké trong bang 3 dén bang 8

sau day.

Bang 3: Bo mdi cho dot bién diém cua pdhA.

Mbi Trinh ty ADN (5° dén 3°)

PdhAF

SEQ ID NO: 29 GATATAGGATCCATGGACAAATTTCGCTATGTAAAGCCTG
PdhAMI GCTAACAAAAGATGACTGGTTTGTCCCAGCTTTTCG

SEQ ID NO: 30

PdhAM2 CGAAAAGCTGGGACAAACCAGTCATCTTTTGTTAGC

SEQ ID NO: 31

PdhAM3 CTTGCAAATGCAATATTGGAATGGTAGCGAAAAAGG

SEQ ID NO: 32

PdhAM4

CCTTTTTCGCTACCATTCCAATATTGCATTTGCAAG

SEQ ID NO: 33
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PdhAMS CGAGGCGCTAAATATTGCAAGTATTTGGAAATGGCCAGTT
SEQ ID NO: 34 | GTTTTTTGCGTAAATAAC

PdhAM6 GTTATTTACGCAAAAAACAACTGGCCATTTCCAAATACTT
SEQ ID NO: 35 | GCAATATTTAGCGCCTCG

PdhAM?7 GTTTTTTGCGTAAATAACAATCAATGGGCAATTTCAACCCC
SEQID NO: 36 AAATAAATATG

PdhAMS CATATTTATTTGGGGTTGAAATTGCCCATTGATTGTTATTT
SEQ ID NO: 37| ACGCAAAAAAC

PARAMD GTTGAGTTTGTAACTTGGCGTCAAGGTGTTCATACC

SEQ ID NO: 38

PdhAM10

SEQ ID NO: 39 GGTATGAACACCTTGACGCCAAGTTACAAACTCAAC
PdhAMI11

SEQ ID NO: 40 GAGAACACGAAAAATGGGAACCAATGCACCGG

PdhAM12

SEQ ID NO: 41 CCGGTGCATTGGTTCCCATTTTTCGTGTTCTC

PdhAMI3 CCGAAAAACAAAAAATTTGGGATGAAGCGCTTGCGATTG
SEQ ID NO: 42

PdhAM14 S f—

SEQ ID NO: 43 CAATCGCAAGCGCTTCATCCCAAATTTITTITGTTTITTCGG
PdhAR CAATATGTCGACTTATTTTACTCCTTTAAAAAATTCAAGCG
SEQ ID NO: 44 |CTTC

Bang 4: Bo moi cho dot bién diém cua xylF.

Mbi Trinh tw ADN (5’ dén 3°)

XylFF GATATAGGATCCATGAAATGGAATAAATTTCTTGGCTTAG
SEQ ID NO: 45 |GCTTAGTTTTTC

XylFM1

SEQ ID NO: 46 CATTTAACCAATCAAGTTGGGAGGCAATTCAACAACTTGG
XylFM2 CCAAGTTGTTGAATTGCCTCCCAACTTGATTGGTTAAATG
SEQ ID NO: 47

XylFM3 CTAATACCAACAAAAATGTTTGGGTACTTTCTGGTTTTCAA
SEQ ID NO: 48 |CACG

XylFM4 CGTGTTGAAAACCAGAAAGTACCCAAACATTTTTGTTGGT
SEQ ID NO: 49 |ATTAG

XylFM5 CGGTGATGCGATCACAAAATGGTTAAAAATCCCTGAAAAT
SEQ ID NO: 50 [AAGC

XylFM6 GCTTATTTTCAGGGATTTTTAACCATTTTGTGATCGCATCA
SEQ ID NO: 51|CCG

XylEM7 TTATCATACTCGGAATTGACTGGACTGATACTGAAAATGT
SEQ ID NO: 52|AATTC

XylFM8 GAATTACATTTTCAGTATCAGTCCAGTCAATTCCGAGTATG
SEQ ID NO: 53|ATAA
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XylFM9
SEQ ID NO: 54

GAAGAAGCCGGATGGCTTGCAGGATATGC

XylFM10
SEQ ID NO: 55

GCATATCCTGCAAGCCATCCGGCTTCTTC

XylFM11
SEQ ID NO: 56

GGTTATCTAGCCGGAATTAAAGCTTGGAATCTAAAAAATT
CTGATAAAAAAAC

XylFM12
SEQ ID NO: 57

GTTTTTTTATCAGAATTTITTAGATTCCAAGCTTTAATTCCG
GCTAGATAACC

XylFR
SEQ ID NO: 58

CAATATGTCGACTTAATTTTTATTAATATCGGTAATTAGTT
TGTCTAAGC

Bang 5: B mdi cho dot bién diém cua gen P78.

Mbi Trinh ty ADN (5° dén 3°)

P78F

SEQ ID NO: 59 GATATAGGATCCTTATCCTATAAATTTAGGCGTTTTTTCC
P78M1 CAATTAATAAAGTTTTGTTTGGTTGGATGATTAATAAAGCA
SEQ ID NO: 60 |CTTGCTGATCC

P78M2 GGATCAGCAAGTGCTTTATTAATCATCCAACCAAACAAAA
SEQ ID NO: 61 |CTTTATTAATTG

P78M3 GATATTAAAGAAATTGAAAGAATCTGGAAAAAATATGTCT
SEQ ID NO: 62 |CCGATGATCAAGG

P78M4 CCTTGATCATCGGAGACATATTTTTTCCAGATTCTTTCAAT
SEQ ID NO: 63 |TTCTTTAATATC

P78M5

SEQ ID NO: 64 GCCCTTTCAGGAGGCTCCACTGATTCGGCA

P78M6 TGCCGAATCAGTGGAGCCTCCTGAAAGGGC

SEQ ID NO: 65

P78M7 GCCGCAAAAGCTTTTGTTAAATGGCTTTTGACAGAAAAAA
SEQ ID NO: 66| TAGTCT

P78M8 AGACTATTTTTTCTGTCAAAAGCCATTTAACAAAAGCTTTT
SEQ ID NO: 67 |GCGGC

P78R - -

SEQ ID NO: 68 CAATATGTCGACTTATTTTGATTTAAAAGCAGGACCTAAAT

Bang 6: Bo mdi cho dot bién diém cta gen P132.

Mobi

Trinh tu ADN (5’ dén 3°)

P132F
SEQ ID NO: 69

GATATAGGATCCATTGGACTAACAATTTTTGAGAAATCAT
TTAG

P132M1
SEQ ID NO: 70

CTAACTTCTCTAAAAGGTTGGAAAGAAGAAGATGATTTTG

-15-




28170

P132M2 /
SEQ I NO: 71| CAAAATCATCTTCTTCTITCCAACCTTTTAGAGAAGTTAG
P132M3 CTTTCTATTACTTTTGAACTCTGGGACCCAAATGGTAAATT
SEQ ID NO: 72|AGTATC

P132M4 GATACTAATTTACCATTTGGGTCCCAGAGTTCAAAAGTAA
SEQ ID NO: 73 |TAGAAAG

P132M5 CCCTGAAGGAGATTGGATAACTTTAGGGAG

SEQ ID NO: 74

P132M6 CTCCCTAAAGTTATCCAATCTCCTTCAGGG

SEQ ID NO: 75

P132M7 CTACCAGGAACTACCTGGGATTTCCATGTTGAAC

SEQ ID NO: 76

P132M8$ GTTCAACATGGAAATCCCAGGTAGTTCCTGGTAG

SEQ ID NO: 77

P132M9 GGACAACTAATTTGGAGCCAGTTAGCTTCC

SEQ ID NO: 78

P132M10

SEQ I NO: 70| CGAAGCTAACTGGCTCCAAATTAGTTGTCC

P132M11 GGAACAAAAAAGGAATGGATTCTTGTAGGATCTGG

SEQ ID NO: 80

P132M12 CCAGATCCTACAAGAATCCATTCCTTTTTTGTTCC

SEQ ID NO: 81

P132MI13 CCAATACGCAAATATGGATAACCCGTCTAGGAAC

SEQ ID NO: 82

P132M14 GTTCCTAGACGGGTTATCCATATTTGCGTATTGG

SEQ ID NO: 83

P132MI5 CCAAGGGGAAGTTCTCTGGACTACTATTAAATCCAAAC
SEQ ID NO: 84

P132M16 GTTTGGATTTAATAGTAGTCCAGAGAACTTCCCCTTGG
SEQ ID NO: 85

P132MI7 CAAAAAACTTCACCTTTGGTGGATTGCTAATGATAGC
SEQ ID NO: 86

P132MI8 GCTATCATTAGCAATCCACCAAAGGTGAAGTTTTTTG
SEQ ID NO: 87

P132R *

SEQ I NO: 85| CAATATGTCGACT TATTCCTAAATAGCCCCATAAAGTG

Bang 7: Bo mdi cho dot bién diém ctia mhp145.

Mbi Trinh tu ADN (5’ dn 3?)

Mhp145F GATATAGGATCCAT AGCTTCAAGGTCGAATACAACTGC
SEQ ID NO: 89

Mhpl45M1  |AATAATTGCAGAAAAAATTCTTAAAGATCAATGGAAAACA
SEQ ID NO: 90 AGTAAATATTCTGATTTTTATTCACAAT
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Mhp145M2

SEQ ID NO: 91

ATTGTGAATAAAAATCAGAATATTTACTTGTTTTCCATTGA
TCTTTAAGAATTTTTTCTGCAATTATT

Mhp145R

SEQ ID NO: 92

CAATATGTCGACTTA
ATTTACCTTTTGGAGTATCCCATTTTC

Bang 8: B6 mdi cho dot bién diém of mAp389.

Mo6i

Trinh ty ADN (5’ dn 3°)

Mhp389F
SEQ ID NO:
93

GATATAGGATCCATGGACAAATTTTCACGAACTGTTCT

Mhp389M 1
SEQ ID NO:
94

CAATAGTGACAATGGACCCCCCAAATGTTGGTCG

Mhp389M2
SEQ ID NO:
95

CGACCAACATTTGGGGGGTCCATTGTCACTATTG

Mhp389M3
SEQ ID NO:
96

GATAAAGGCGCATCATGGCTTGCGCTTGCACCAAC

Mhp389M4
SEQ ID NO:
97

GTTGGTGCAAGCGCAAGCCATGATGCGCCTTTATC

Mhp389M5
SEQ ID NO:
98

GGAAAACTTAAAGGTAAATGGACTTTTGGACTAACCTATTT

Mhp389M6
SEQ ID NO:
99

AAATAGGTTAGTCCAAAAGTCCATTTACCTTTAAGTTTTCC

Mhp389R
SEQ ID NO:
100

CAATATGTCGACCTAGATTTITAAAGGATTTTTTTAATTCAA
TAATATAATC

Phuong phép tao dot bién diém duogc giai thich vin tit nhu sau. Nhiém sic thé

cia M. hyopneumoniae PRIT-5 duoc st dung lam khudn va doan ADN duogc khuéch

dai bing cach str dung bd mdi duoc thiét ké trong cdc Bang 3 dén Bang 8 trén day.

50 uL hdn hop phéan tmg PCR bao gdbm dém 1x GDP-HiFi PCR, 200 pM hén hop
dATP, dTTP, dGTP, va dCTP, 1 pM mdi, 100 ng nhim sic thé cua M
hyopneumoniae PRIT-5, va 1 U GDP-HiFi ADN polymeraza. Piéu kién PCR la: 5
phut & nhiét d6 98°C (1 chu k¥); 30 gidy & nhiét 16 94°C, 30 gidy & nhiét do 55°C, X

-17-




28170

gidy & nhiét do 68°C (35 chu ky); 5 phut & nhiét d6 68°C (1 chu ky). X 1a thoi gian kéo
dai cia ADN polymeraza va dugc thiét 18p phu thudc vao kich thuéc cia doan duge
khuéch dai. Tdc do kéo dai cia GDP-HIFI ADN polymeraza (GeneDirex, Las Vegas,
USA) 1a 1 kb/15 gidy; do d6, néu GDP-HIFI ADN polymeraza duoc st dung dé
khuéch dai doan ADN 1 kb, X s& duoc thiét 1ap 13 15 gidy. Sau phan tng PCR, tién
hanh dién di d x4c dinh néu san phém PCR chtra doan ADN c6 kich thudc mong doi.

Sau d6, tai ché san phdm PCR bang céch sir dung hé kit chiét gel Gel-M™

Sau do, san phém PCR duogc st dung lam khuén va dugce khuéch dai béng cach
sir dung bd mdi duoc thiét ké trong Bang 2 trén ddy. Piéu kién PCR 1a: 2 phit & 98°C
(1 chu ky); 30 giay ¢ nhié¢t do 94°C, 30 gidy & nhiét dd 55°C, X gidy & nhiét do 68°C
(35 chu ky); 5 phat & nhiét d6 68°C (1 chu ky). X néu trén 1a thdi gian kéo dai cta
ADN polymeraza va dugc thiét lap phu thudc vao kich thuéc cua doan dugce khuéch
dai. Téc do kéo dai cia GDP-HIFI ADN polymeraza (GeneDirex, Las Vegas, USA) la
1 kb/15 gidy; do do, néu GDP-HIFI ADN polymeraza dugc st dung dé khuéch dai
méanh ADN 1 kb, X s& duoc thiét 1ap 1a 15. Sau buéde khuéch dai néu trén, trinh tu gen

khéng nguyén thir nghiém c6 d6 dai hoan chinh cé thé thu duoc.

Sau d6, san phdm PCR dugc tai ché bang cach sir dung hé kit 1am sach PCR-M™
Clean Up (GeneMark, Taichung, Taiwan) va tach dong né duoc tién hanh bang cach
st dung kit tach dong CloneJET PCR. Tién hanh PCR khuan lac d x4c nhén ching
sau khi bién nap plasmit mang ADN chén vao va sau dé plasmit niy duoc phéan lap dé
gidi trinh ty ADN (Total Solution Provider of Systems Biology and Chemoinformatics
Ltd.). Plasmit chira gen khang nguyén thir nghiém bi dot bién dugc dit tén twong tng
la pJET-pdhAM, pJET-xyIFM, pJET-P78M, plJET-P132M, pJET-mhpl45M,
pJET-mhp389M.

Theo két qua gii trinh ty, trinh tw ADN ctia gen khang nguyén thir nghiém sau
khi tao dot bién diém duogc thé hién trong trinh ty SEQ ID NO:01 (pdhA), SEQ ID
NO:02 (xyIF), SEQ ID NO:03 (eutD, khong c6 dot bién diém), SEQ ID NO:04
(mhp145), SEQ ID NO:05 (gen P78), SEQ ID NO:06 (gen P132), SEQ ID NO:07
(mhp389).

Tao cdu tric cia Vecto bi€u hién dé bieu hién khang nguyén M. hyopneumoniae
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Trong phan nay cua thi nghiém, plasmit pET-MSY dugc sir dung nhu la suong
séng d& tao cdu tric coa vecto bidu hién dé biéu hién khang nguyén M
hyopneumoniae. pET-MSY 14 su bién ddi ctia pET29a va c6 E. coli msyB. Do do,
khang nguyén tai t6 hop dugc bidu hién ctia né s& c6 phan dung hgp MsyB. MsyB

gidu axit amin loai axit va ¢6 kha nang lam tang tinh tan cta protein dugc biéu hién.

Sau khi plET-eutD, pJET-pdhA, pJET-xylF, pJET-P78, pJET-P132,
pJET-mhp145 va pJET-mhp389 duogc cét bing BamHI va Sall, doan ADN thu dugc
dugc chén vao pET-Msy dugc cit trude do v6i enzym giGi han bang ligaza. Sau do,
pET-Msy vé6i doan ADN duoc bién nap vao E. coli ECOS 9-5. Tién hanh PCR khuan
lac dé x4c nhan ching sau bién nap chira plasmit c6 ADN chén vao va sau d6 phan 1ap
plasmit dé giai trinh tw ADN (Total Solution Provider of Systems Biology and
Chemoinformatics Ltd.). Plasmit dugc x4ac nhan c6 trinh tu ADN ding dugce dit tén
tuong tng la pET-MSYEutD, pET-MSYPdhA, pET-MSYXylF, pET-MSYP78,
pET-MSYP132, pET-MSYMhp145, va pET-MSYMhp389. Plasmit thu dugc nay 1a
cac vi du cua vecto biéu hién ding dé ngin ngira sy 1ay nhiém Mycoplasma spp. cia

sang ché.
Biéu hién va phan 1ap khang nguyén M. hyopneumoniae

Vecto biéu hién khang nguyén duge bién nap vao E. coli BL21 (DE3). Khuén lac
don ctia ching sau khi bién nap dwogc cdy trong méi trudng LB 1éng chira khéng sinh
kanamyxin (ndng d6 hoat dong: 30 pg/mL). Sau khi nudi cdy qua dém & nhiét do 37°C,
180 rpm, pha loang dich huyén phu vi khudn & ty 18 1:100 va cdy lai vio mdi truong
LB long khac c6 chira khang sinh kanamyxin (néng d§ hoat déng: 30 pg/mL). Vi
khudn dugc nudi cdy & nhiét do 37°C, 180 rpm dén ODeoo dat khoang 0,6 dén 0,8. Sau
d6, bd sung 0,1 mM IPTG dé cam tng biéu hién. Sau khi cam tng trong 4 gio, thu
phan ling bang ly tam (10000xg, 10 phut, nhiét do 4°C) va kiém tra sy biéu hién bing

dién di protein.

Sau d6, st dung sic ky ai luc ¢ dinh ion kim loai (immobilized-metal affinity
* chromatography - IMAC) dé phan 1ap protein théng qua lién két dong hoa trj gitta dudi
His tag cta ddu N clia protein t4i t& hop va ion niken hozc ion coban. Quy trinh phan
lap protein dugc thuc hién theo md ta san phim cia QIAexpressionist™ (fourth

edition, Qiagen). Phan ling duoc tao huyén phil trong dém ly gidi (50 mM NaH,POs,
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300 mM NaCl, 10 mM imidazol, pH 8,0) bing may siéu 4m. Sau khi ly tAm (8000xg,
15 phut), thu dich ndi dé dua vao cot nhua Ni-NTA 1 mL. Khang nguyén tai t6 hop s&
dinh vao nhya nay. Sau d6, dua 15 mL dém rtra (50 mM NaH;PO4, 300 mM NaCl, 20
mM imidazol, pH 8,0) vao ¢t dé rtra nhya sao cho protein khong dédc hiéu dinh vao do
c¢6 thé duoc loai bd. Cubi cling, bd sung 20 mL dém rira giai (50 mM NaH,POu, 300
mM NaCl, 250 mM imidazol, pH 8,0) dé rira sach khang nguyén tai t5 hop trén nhya;
trong d6 imidazol c6 néng d6 cao c6 thé canh tranh vi tri gén két trén nhwa véi protein
tai t hop va nho d6 1am cho khang nguyén tai to hop duoc rira sach. Sau d6 kiém tra

két qua phan 1ap nay bang dién di protein.

Khéng nguyén thir nghiém ciia sang ché duoc thu duge bang phan lap sau d6 co
thé duoc sir dung cho thir nghiém mién dich sau dé x4c dinh kha nang cta n6 dé duoc
str dung lam hoat chit ctia vacxin khang Mycoplasma spp. thé hé hai.

Vi du 3: Thir nghiém thir thdch mién dich & lgn véi khdng nguyén thtr nghiém cta
sang ché.

Trong vi du nay, khang nguyén thir nghiém cta sang ché duoc sir dung 1am hoat
chét @& diéu ché vacxin thé hé hai va dugc kiém tra hiéu qua mién dich ctia né & lon
sbng.

Diéu ché vacxin

Mot khéng nguyén tai t6 hop duoc phén lap hodc vai khang nguyén tai té hop
dugc phan 14p duge tron véi gel nhom 1am chét phu gia dé diéu ché vacxin thé hé hai
hodc vacxin thé hé hai hdn hop. Mbi liéu cta vacxin dugc didu ché 1a 2 mL vé thé tich
va mdi loai khang nguyén c6 trong d6 1a 100 pg.

Bang 9 sau liét ké miu dugc diéu ché trong vi du nay cho thir nghiém thir thach
mién dich.

Bang 9: Cac miu vacxin dugc diéu ché trong Vi du 3

jeo)2]

Mau Hoat chit (Khing nguyén)
PdhA

XylF

EutD

Mhp145

P78

P132

Mhp389

N NN W[
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8 PdhA + P78
9 XylF + Mhp145

Thtr nghiém thir thach mién dich & lon s& duoc tién hanh bing cach st dung

Bayovac® MH-PRIT-5 (dugc san xuat bang cach st dung M. hyopneumoniae PRIT-5,
lam nhém d6i chirng duong), vacxin thé hé hai (cdc mau 1-7 clia sang ché), va vacxin

hdn hop (cdc miu 8 va 9 clia sang ché).

33 con lon SPF 4 tuin tudi dugc mua tir Vién nghién ctru k§ thuat ndng nghiép va
dugc nudi véi dn thirc an, moi trudng va didu kién ting truéng giéng nhau trong

chudng lgn truée khi thir nghiém.

Sau khi lon dugc nudi dén 35 ngay va 49 ngay tudi, lon duoc cho ding 2 mL

vacxin trén thong qua tiém bip.
Thir nghiém thir thach

Céc con lon néu trén duge cam tng dap ung mién dich dwoc thir thach biang
Mycoplasma spp. & 109 ngay tubi dé xac dinh hiéu qua mién dich ciia cdc vacxin néu

trén.

TruGe tién, phdi thu duoc tir lon nhiém Mycoplasma spp. dwoc nghién trong 20
mL méi trudong Friis va li tim & 148,8xg trong thoi gian 10 phut. Dich ndi duge
chuyén sang éng sach va ly tAm lai & 7870xg trong thoi gian 40 phut. Sau d6, dich ndi
duoc loai bé va phan két tia duge tao huyén phil trong 6 mL mbi truong Friis dé thu
dugc dich huyén phi. Sau dé, dich huyén phu duogc loc bing mang 5 pm va 0,45 um

sau d6 dé thu dugc dung dich vi khuén cén cho thir nghiém thir thach.

Dung dich vi khuan (5 mL) duogc st dung cho lon bi gdy mé théng qua khi quan
ctia nd. Sau 28 ngay tir ngay st dung, giét lon va mb dé thu phdi cta né. Hidu qua
mién dich dugc kiém tra b%mg cach quan sat phéi va ghi nhén theo tiéu chuén sau: bét
ky thuy trén giita va thiy trén cta bt ky bén phdi quan sat dugc dic diém bénh ly
duge ghi 10 diém; bt ky cta thiy trén gifra va thiy co hoanh cta bét ky bén phdi
quan sat duoc dic diém bénh Iy duoc ghi 5 diém. Piém tuyét ddi 1a 55 diém. Su ghi
nhén quan séat dugc thé hién trong Fig. 4.

So sanh véi két qua cia lon khong tiém, bay khang nguyén thir nghiém cla sing

ché c6 thé tao ra hidu qua mién dich tuong dwong véi vacxin thong thuong (Bayovac®

-21-



28170

MH-PRIT-5). Néu tinh n toan cao hon cla vacxin thé hé hai dugc xem xét, thi vacxin

chira khang nguyén thir nghiém cta sang ché s& dugc danh gia thém.

Theo cach khac, khong phd bién dé st dung hai hay nhiéu khédng nguyén c6 thé
gy hiéu qua mién dich trong mét vacxin béi vi hai hay nhiéu khdng nguyén c6 thé
khong tao ra hidu qua mién dich gip dbi. Trén thuc té, c6 co hdi cao hon 13 hai hay
nhidu khang nguyén c6 thé can tr& nhau hodc chéng lai nhau va hau qua 13 1dm gidm
hiéu qua mién dich cia vacxin. Theo két qua ctia vi du nay, mau 8 va miu 9 clia sdng
ché (tire 13 vacxin hdn hop) bit ngd tao ra su ting dang ké trong hiéu qua mién dich.
D6 13, vacxin thé hé hai cta sang ché khong chi ¢6 tinh an toan cao ma con tao ra hiéu
qua mién dich tét hon khi khang nguyén thir nghiém ctia sang ché dugc st dung két
hop.

Ngudi ¢6 hiéu biét trung binh trong linh virc nay c6 thé hiéu ring bét ky su cai
bién c6 thé ndo cin ctr vao md ta clia sang ché khong ndm ngoai pham vi clia sang ché.
Do d6, vi du trén s& khong duogc sit dung dé giéi han sang ché ma mong doi dé bao
trum hét cac su cai bién ddi c6 thé theo pham vi cia sang ché theo yéu ciu bao ho

duoc dé cap dudi dy.
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YEU CAU BAO HO
Ché phém ngan ngira bénh gay ra boi Mycoplasma spp., bao gom:
hoat chét chira protein ctia Mhp145; va
ta dugc dugce dung;
trong d6 Mhp145 néu trén chtra trinh tu SEQ ID NO: 11.

Ché phim theo diém 1, trong d6 hoat chét néu trén bao gdm XylIF va Mhp145,
trong d6 XylF néu trén chira trinh tu SEQ ID NO: 09.

Ché phém theo diém 1, trong d6 hoat chat néu trén c6 ndng do tir 50 dén 3500
ng/mL tinh theo téng thé tich ctia ché phdm néu trén.

Ché pham theo diém 1, trong d6 ta duoc duoc dung néu trén 1a t4 duge Freund
hoan chinh, ta dugc Freund khéng hoan chinh, gel nhom, chét hoat dong bé mat,
ta dugc polyanion, peptit, chét nhii hoa dau, hodc su két hop chung.

Ché pham theo diém 1, con bao gdm chit phu gia duoc dung.

Ché phim theo diém 5, trong d6 chat phu gia duoc dung néu trén 1a dung moi,
chét 1am &n dinh, chit pha lodng, chét bao quéan, chit khang khuén, chét khang

nim, chét déng truong, chét lam chim sy hép thu, hodc su két hop ching.
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Fig. 1
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Fig. 2

Western blot
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Fig. 3

kDa
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Fig. 4

Khang nguyén Piém
XylF+Mhp145 13
PdhA+P78 15
P132 26
XylF 27
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Fig. 4 (tiép)

Khang nguyén Piém Phéi, \’ha lu’1’1y ‘ _héi, phia nguc
Mhp145 28
P78 25
PdhA 28
EutD 24
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Fig. 4 (tiép)

Khang nguyén Piém
Mhp389 27
P%gniniﬁ%ﬁﬂﬁ 20
(do6i chung duong)
Péi ching khong

SO 43
diéu tri
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<110>
<120>
<130>
<160> 100
<170>
<210> 1
<211>

<212>
<213>

ADN
<220>
<223>

<400> 1
atggacaaat

cgctttcttg
acaaatgata
tctcgceccaac
gcccctaact
gactggtttg
atcttgcaaa
aatgttttac
tatgcagcaa
actgccgaag
gttttttgcg
gcctcaacaa
aatgaccttt
aacggtcctg
aatccacgaa

caccggattg

1125

GPI13TwWO261

ttcgctatgt
atattgatgg
ttcgcttatc
aagatacgta
ttggtgaaga
tcccagettt
tgcaatattg
ctattaacat
aactaacagg
gcgagtttta
taaataacaa
ttgctgcaaa
tagcttctta
ttcttgttga
tttatcgtac

aaaaatatat

28170

PatentIn version 3.5

trinh tu nhédn tao

gen pdhA bi dét bién

aaagcctggt
taatctttta
aaaacaggaa
tatgacacaa
agctcttcaa
tcgttcaaat
gaatggtagc
tcccatcgga
taaaaaaata
cgaggcgcta
tcaatgggca
agcaatggca
tgaagtaatc
gtttgtaact
tgttgaagag

gtttgaccgce

DANH MUC TRINH TU

caaattatgg
tcttcaactg
atcaaaaaag
ctacagcgac
gtagcctcag
gcaacaatgt
gaaaaaggta
acgcagtttt
gtttcaatga
aatattgcaa
atttcaaccc
gccggaattce
aaggaagctg
tggcgtcaag
gaaagagaac

ggaattcttg

-30-
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caaaagatga
tttttggacc
cttatgaatt
aaggtagaat
ggatggcgct
tatatcttgg
atgtaattcc
cccatgctge
gttttattgg
gtatttggaa
caaataaata
ctggaattcg
ttgattatgc
gtgttcatac
acgaaaaatg

attctgccga

Ché phédm ng&n nglla bénh gdy ra bdi Mycoplasma Spp.

agaaatgatt
aatcgacgaa
tatggtttta
gttgactttt
aacaaaagat
cgtgccaatg
cgaaaatgtt
cggaattgct
aaacggggga
atgaccagtt
tgaaaacggt
tgtagacgga
tcgttctgga
ctcttctgat
ggaaccaatg

aadaacCaaaaa
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atttgggatg aagcgcttgc gattgtcaaa gaaacttatg aaaaatctct tgttgggctt

gagtcaacaa ttgatgaaat tttcgatcat acctacaagg ttttaccacc agaacttgaa

gaacaaaaac aagaagcgct tgaatttttt aaaggagtaa aataa

<210> 2

<211> 1344
<212> ADN
<213>

<220>

<223> gen

<400> 2
atgaaatgga

atctctgccg
aataaacaaa
attatggccg
gctgatggaa
cttggcgctce
ggaaaatata
cacggtgatg
aaaaatatta
cgatatatta
gcttcctttt
ggtggtggga
gcttggaatc
aatcttgggt
aaagataaac
ataatcgcaa
tatacaaaaa

ttcagtgttc

trinh ty nhédn tao

xylF bi dé6t bién

ataaatttct
gatgttggga
tcactgatgt
caaaagctga
cggtaaatga

ttactggagg

gctcacttgc

cgatcacaaa
tcatactcgg
atttaaccta
tggcaaaaaa
ttttcccage
taaaaaattc
ttgattttca
cttcaacact
accaaaatga
ctaaaaataa

ttagtgattt

tggcttaggce
taaagaaaca
ctcaaaaatt
tgcaaacaaa
taattcattt
tgagattact
taataccaac
atggttaaaa
aattgactgg
taaaactgaa
attcccaagt
tgtaactgat
tgataaaaaa
aaatacttca
attagcagtc
tcgttatcte
atttttcacc

atataccaaa

ttagtttttc
actaaagaag
tcaggactag
cattttgggc
aaccaatcaa
tcagtagata
aaaaatgttt
atccctgaaa
actgatactg
gaagccggat
gatccaacta
tttatcgctg
acaaagataa
acaaaagaaa
gctggaccac
attggtgttg
tcaattttga

aaatcaaatt

-31-

cgctttcage
aaaaatcagc
ttaatgagcg
taaatatggc
gttgggaggc
gttcaactgc
gggtactttc
ataagcaatt
aaaatgtaat
ggcttgcagg
aaagatcagc
gttatctagc
caactgataa
gacttgaaca
ttactgaaat
acaccgacca
aaaatttagg

caagaaattt

aatcgcgaca
cgataatcaa
aaaatccgaa
aattgtaacc
aattcaacaa
tgaacttgaa
tggttttcaa
atttactgaa
tccaacaggt
atatgcgaat
aattgttatc
cggaattaaa
aatcgaaata
aattgcttca
tttctcggat
atcacttgtt
ttactccgtt

agccggcettt

1020

1080

1125
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gaatttggta
gctgatactt
aaaaaagaat
gaaattccgg
attaccgata
<210> 3

<211> 954
<212> ADN

<213>

<400> 3
atgacatacc

cgctcagttc
aaggaaaaaa
gttgatcaac
ttccgcaagg
tatggaacaa
ccaacagccg
acaatttcat
tcagtaaata
tttgctattc
tcagcaaaat
tccccaattg
cgccaaaaat
gatgcaggaa
ccaataatta

gatgtcttta

<210> 4

aaaaaagtgc
ctttagaagg
ttgaagaaaa
aaatgactga

ttaataaaaa

aagaatatct
taattattga
atttagtaaa
atatagttaa
gaaaagaaac
tgctactaag
aaattttacg
cagtaatgat
ttgctccaaa
agttaggttt
caccgcagtc
aagcttatgg
atgaagtaaa
atattggcta
ccggaattaa

ataccgtgct

28170

aaccgtttat
aaatgataaa
aactaagaca
taaacaacct

ttaa

Mycoplasma hyopneumoniae

tcaagcaaga

tggtgctgat
accggtttta
ttttcaagaa
tcctgagtca
aaagaaaaaa
agcagctttt
tatgcataaa
tgagaatcaa
tgatccaaaa
agaattagtg
tgaaattcag
tgtaggtaaa
taaaattgcc
tgccccaatt

aattagcgct

cttggaatta
aaactcgcaa
actcctgcceg

gataaacaac

cttgagcaac
ccgcgagcaa
ctagttgatg
aaaatggaat
gccgaaattc
gtagatgcag
aaaataatcg
gatcaggaaa
cttgttgata
ccagcttttc
gctaaagcga
cttgatgccg
aacgccaata
caaagattgg
aatgatttat

ctacaagttg

-32-

aagacaagtt
ctgaagccat
aagaagttcg

aggaaagctt

aaaatgagac
ttgccgecgge
aagaaattcc
ttattaagga
aatttcaatc
ttgtcggggg
ggccaaaacc
aatatttatt
ttgctaaaaa
ttteccttttc
cgcaaatgtt
cccttgatat
ttttaatttt
gaaattttgg
cccggggatce

aagaaggtaa

tgtcgatatt
ttctgaagct
taaaacttta

agacaaacta

aaaaagttta
aaaactttta
aaatcttgac
atttcttaaa
aaatgctttt
tcttaattac
aaatataaaa
tagtgatatt
tgccecttgat
aacaaaagga
taatgcaaca
tgaagttcgce
cccgaatctt
ggcaattggc
aacaactcaa

atag

1140
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1260

1320

1344
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<211>
<212>
<213>

1122
ADN

<220>
<223>

<400> 4
atagcttcaa

agaaataatc
ggagttgact
tcaaatatta
ggaatctcag
ttactaaatt
gataataaac
caagattcac
gctcaagggt
ttttcttatg
gctgatgata
caagatgctc
tcaatttctg
ggttcaggaa
ttaaataata
ttaataattg
tattcacaat
tattatttta
cttcaagccg
<210> 5

<211> 2076

<212> ADN
<213>

ggtcgaatac
cttttttcca
atgaagtcta
ttgcaaaaca
ctgttaaaaa
cgccaaaagc
aagcaggagt
ttacttattc
ttattgaaac
gaaaatacgg
atcgcgatct
aaaaaaggcc
cccttgaaag
aagtttatat
aattatcagc
cagaaaaaat
ttcctcaget
aagtaggaac

atgaaaatgg

28170

trinh ty nhdn tao

gen mhpl45 bi dét bién

aactgccaaa
aaatgttgaa
tgactctgaa
acaaaaagtt
attaaatcaa
cttagaagca
aattcttgcc
agtctatgga
agttaaaaat
aaaagaaaat
agcaaatcaa
acttttggtt
tgcccagatt
taccggagtt
aactgttgaa
tcttaaagat
tgataaagac
aaaacttttc

gatactccaa

trinh ty nhédn tao

gttgccccag
aaagggattg
aatgactcgg
gtaattttta
gctggaattc
aaaattaaag
cagtttatgg
attcccggaa
ctaaataatc
gcaaatggaa
agagttgcaa
tttgggacta
ccattaggag
gattatacaa
caagatactg
caatggaaaa
aaaaatcctg
tggaaaggac

aaggtaaatt

-33-

ttgctgttgt
aaacagcggce
ataaagaagc
acgatgttaa
cggtaattgce
ttgaagccaa
cccaaaaaat
ctgaatcagg
aagcaataaa
aaacttacat
atgatgcaac
atgatgaagc
gtggagataa
atgatgctca
atcttttagg
caagtaaata
atgatcaagt
cagatggaaa

aa

tttctcaaca
aaaagaatta
aagaaatatt
tgaagattca
cactgatcat
tattgcttct
cggacttcct
ggaatcccga
atacaacctt
cggaagacaa
gcaagtattc
tgccttaggt
attccttcca
aaaagcggta
aagactttct
ttctgatttt
tgagcaagga

aggtgaaaaa
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<220>

<223> gen

<400> 5
ttatcctata

ttagttgcaa
tttggtcata
gtctggaata
cagaatggct
ataaaactgc
tcaatgactt
gaaaaagcaa
aaagaagttc
gaagttctta
ccaaaaaagc
ttaggcaagg
tccgatgatce
gacctacaga
tccactgatt
cttgccagat
aagaatttaa
ttagaaaaaa
tctgcagggg
tcaacttcag
tttaagaaaa
attgtatcac
ggtagctcta

caaaatccag

P78 bi doét

aatttaggcg
gttgtgttaa
ctttttcatc
aaactgcaac
ataatggatc
caaatattgt
ttccgettgt
taaaaaagtt
ctttccttga
caattaataa
cagcaaaaat
aaaaaactgg
aaggacttgc
aattatcatc
cggcaaaatc
cagtttcaga
ttgattatat
tttttaattt
agtataattc
gctatttcca
atgatggtct
ttgaagatct
aattaaaaat

ttaaaaaagt

28170

bién

tttttteccta
taattcccga
ttcaggaaaa
taatcaaaaa
agcggcttca
cacaaattat
taaagatttt
cctaaaagag
tacaaaggga
agttttgttt
taaagaagaa
tgatattaaa
aggctatgaa
acgaattctt
agttttagga
aggtaatcga
atcttttata
attaagccaa
aacttttttc
taattttgtc
taagtcagtt
caaggatata
tgatgctaaa

gttttatttt

accagcgcac
tttgattcaa
gaggcaaaag
gattttatca
attacaaact
ccttcacttce
agttctaatc
caaggaattt
gtttataccc
ggttggatga
gataaacctt
gaaattgaaa
tttcgccgat
cgttcttttce
attgataatc
tcccaggaag
gataaacctg
gggataaaag
cggaatcatc
aaaccaacag
tatagcgtta
accaaagatc
tttttaggaa

actgatcgat

-3Y-

ttagttttgc
atgaggataa
cacttgagaa
aaatggaagc
ttttacagac
tggcaatagt
aagaaccaca
ctgatttcct
ttccatttgg
ttaataaagc
attttgccga
gaatctggaa
ccgatcttga
cagaggccct
aagcaacgct
ttactgttct
attcaattag
atcgctcaat
agcaggtttt
cgacaaatta
gctatcccaa
tagaaataac
aactcaaaga

cagaaaaacc

tccecttgget
taaattagtt
aattattgaa
acaatatttc
aaaagatcgg
taataaatat
agatgaaaat
tgagattaat
aaaatcaact
acttgctgat
atttcaaaaa
aaaatatgtc
aaattttact
ttcaggaggc
agtttttgcet
tgataggcaa
atataaaaat
ttattataca
ctcaattggt
tcaaatcgga
atttagcgca
agcaaccgat
atatgcacag

ttcaggtatc

60

120
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240

300
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540

600

660

720

780
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1020

1080
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1320

1380

1440



ttcgaaaaag
ggccttgtaa
gatgatgaac
cccattgtcg
gccgcaaaag
caggaaaaaa
aaatcaacgc
gaccaattta
aatgccgatg
caatcattaa
gagggaaatt
<210> 6

<211>

<212>
<213>

ADN

<220>

<223> gen

<400> 6
attggactaa

aacaaagttg
agagcagttg
ttaggacttg
ccaattacaa
aaagaagtaa
agactaactt
tatcaaatta
catcttttag

aaaacaggat

3549

attatattgt
ttccaactta
ttgcacttga
cccaaggtcc
cttttgttaa
tgactccgct
ttgataaaac
gtaaatttct
caaatgcttc
aagccagcga

taggtcctgce

28170

tttaggcaaa
tacagaactc
agccccaccg
tgatctaatt
atggcttttg
tgagtatttt
ccattttagt
taatgctgat
atccttcegt
tggaaaacta

ttttaaatca

trinh tu nhdn tao

P132 bi dét bién

caatttttga
tggatttaaa
agaatcttaa
ctagggaagc
aacattcatt
aagcggtagt
ctctaaaagg
atcaagagct
cctcagaaat

caagagccga

gaaatcattt
atcagattca
actttttgat
agctaatgcc
taagatttct
ggttagtgca
ttggaaagaa
ttcaggtcta
ggcttttcgg

ggcttttegt

tacaaaaatg
tataaaaatt
cataaattcg
tttattcatt
acagaaaaaa
gccagagcaa
ccaaaaaata
tcaaaaggaa
gaatcactag
cgtagtttta

aaataa

agttcccaag
gatcaaatct
aaatataaac
tttaactttt
ttggatattt
tattcccaaa
gaagatgatt
tcactttctt
cttgataatg

caggccttga

-35-

ataaaaatga
ctggatcaaa
atgcaaatag
caactgaaaa
tagtctttga
cctcatattt
gatctcagaa
aatattcgct
attcttcagt

aagagttttt

tttcaggagg
tctcagaaga
atctaacagc
tagatactta
ccgatgcectt
aatatcaagt
ttggcgatga
ccttagcccce
actttcaagt

taaagaatta

agaatttaat
tgcccttaat
taaaatcacc
agaagataaa
ggaaaatagt
attgccaata
attcatactt
tgtctatgat
tgcccagatg

agaaaaacta

ggtcgataag
agattttata
aagaatggca
tgactacacc
tgcggctaat
tacctattca
tattatagat
tgaaagcgcg
tgcatataaa

tcttggttat

1500

1560
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1740

1800

1860

1920
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aacttagtta
aaaacaattg
cgtgcaaggg
ccaaatggaa
gaatacgatt
gaaaaagtac
ttaatccgtg
tatcttagga
aatacatcca
tcagaacaag
tcgagactaa
tttgatagaa
ctcaaagtag
tctagtcagg
aaggggtcaa
gttcaacttg
ccagaaagag
cttaacaatg
tggataactt
ggtaaaacct
ctacctcaaa
agcgaaataa
aaagaagtaa
agtagtaaaa
actccaaatt

tcaacaacaa

accgccaagg
aaaataaaaa
ttaataaact
cgctttctat
ttaaaattaa
ttcaaaaagt
ataatttatc
aaatattagc
ctactaaatt
attctttcga
ttcctattcc
atattgaaga
attttagtct
ttagatcaaa
attcaaaagt
attatagtge
aaaaagaatt
atgatctatt
tagggagaat
tcttagatga
gtaaaaaaga
aacctgctac
aacctgaatc
ccacttcttce
caagttcaaa

gttcaaattc

28170

tttgcccact
tgcaagcgaa
acaaaaagta
tacttttgaa
gggaatcaaa
aactgaattt
attgtctgaa
taaactaaaa
tcaagaagag
gaaagcaaag
cgatcttcct
aaatgaaaaa
taaaaaagtt
ttatccceceg
tgtcctttta
aaaacaaaga
acaagctaaa
agcaatcgaa
ggaaaagtta
tgaagtcgcg
cctcgaagaa
accagcaagt
agcccaagca
ttcaagtatg
ttcaacacca

aagttcaaca

atgctccaaa
gaaaaattag
gaaaatctag
ctctgggacc
aaacttgatt
gttgagatta
attatctata
gaacacaata
gatcttaaaa
gaaaatttcc
ttatattatc
gaaaaattat
gttagcgata
gttttaaaag
gatcttggaa
gaaataatta
attgaaagta
tttcaatatg
gtcaaagagg
aaaacacttt
tataaagaaa
caagcaaaaa
gaagcttcat
gcgggtacaa
acaagttcag

acaagttcaa

-36-

agggttatgt
taaatataaa
cctttaaaaa
caaatggtaa
ttgatcttaa
aaccttatgt
aaaatgataa
acaacaaaag
acgaaccaaa
ttagtttttt
ttaaagttaa
taaaaaatga
ttagagctcc
cttcgctagce
atttatcttc
atactttatt
agacgtttag
aggataaccc
ttatccaata
attatttaga
aacacaaaaa
caagtcaagc
cttcaaattc
cccaaaataa
caacaacttc

caacaacaac

gctagccccce
tgaaaatgac
cttaagtgat
attagtatcc
aaaacaagag
tcaattaggt
taatccggag
ggtggataat
ttctaatgga
tgatctaagg
ttcaattaat
acaagtagta
ttacctagtt
aaaaataggt
aagatttaaa
aaaggaaaat
tccaatagat
tgaaggagat
taaaaaagaa
tttccatcat
caagtttatc
aaaaaatgaa
taatgattct
atctacagaa
agcaacaact

aacttcaaca

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



caagcagcaa
gtaaaagaac
aaaagaaata
aaatataaaa
gatcgtctaa
gatagtaaaa
aaatacattg
aaccagatta
atggcatctc
cgtgttaaaa
aaaagcaata
aacccgggaa
ggaagctcca
ggttcattaa
gaagttctct
caaatccaat
caatcagggc
agccaaaatc
gtacaagaca
catataacaa
ggagggcttt
gatggatatc
gatcaacccg
agggaataa

<210> 7

<211> 1053
<212> ADN

caacttcagc
aagaacaaaa
aagaagactc
ctctaccagg
aaataacagc
acctaacttec
actacttagt
aaaccgaaag
ctgaatctag
aaggtggcac
ctaactccaa
caaaaaagga
gcaacaactc
aaaccgaagg
ggactactat
actccccaag
gaaatcaaat
taagtcaaaa
aaaaacttca
ttgatttcgce
taaaaaatac
ttgccctaaa

ctactgttga

28170

ctcttcggcet
acaagaaaaa
agggcttgga
aactacctgg
gattctaaaa
cctatcacga
ccaagaagat
agaaggacaa
tcccgaaaag
taagataaaa
accaaataaa
atggattctt
caatacgcaa
tgagacagtc
taaatccaaa
tacgcatagt
taaaattaca
tcctgatctce
cctttggtgg
tgaagggaca
tacaaataat
aggattaggt

aaaggcagag

aaagtaaaaa
gcaaaagaaa
ttaattcttt
gatttccatg
gaaaatacat
aaccttataa
ccagtacttc
ctaatttgga
gctaagctcg
gagacaagaa
aagttagtcc
gtaggatctg
atatggataa
cttggaattt
ctcgaaaacg
ttaacaacca
aacacgcaaa
aaccaaattg
attgctaatg
aaatttaatt
aacaatatgc
atctatgaat

agattatata

-37-

caactaaatt
ctaaccaatt
gggatttcct
ttgaaccaga
cccaggcaaa
taaaaggggt
ttgtagatta
gccagttagce
agatcaccga
aaagcacaac
tactaaaagg
ggaataaggc
ccecgtctagg
cgaataataa
aaaataactc
attctcgatc
ggaaaacaac
atgtaagact
atagctctga
atgatgattt
aaacccaaga
ttcctgatga

aacactttat

ccaagaacaa
attagatact
agtaaattca
taatttcaat
gtcaaaccca
tatggctaat
tacaagaaga
ttccectcaa
ggaaggactc
cagcaatgct
gtctataaaa
caccaaaaac
aacatctgtt
ttcccaaggg
agataacaat
aaatacccaa
aacttcgcca
tggtctacta
tgagcctgag
aaattatgtc
cgatgaaggt
tgaaagtatt

ggggctattt

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3549



<213>

<220>
<223>

<400> 7
atggacaaat

gactgtcatg
gtaatgttat
aaaacaatag
attgccaaag
gctttctatg
atggttgttg
agacgttcaa
cgacttgaat
attttggttc
tttggtgcaa
tattatgcaa
gttaagtatt
ctagaaaaac
ggaaaactta
cttttagaac
gctgaaattc
attattgaat
<210> 8

<211> 374
<212> PRT
<213>

<400> 8

tttcacgaac
atcatttaat
caaatgaggc
tgacaatgga
ctcttgaagg
ataaaggcgc
ctgaaattac
aagccaaagc
taaaatcact
atacccaatt
atccacggaa
aaataattaa
ttcctgatac
atattacctt
aaggtaaatg
aagttggaat
ttgcctttga

taaaaaaatc

28170

trinh ty nhédn tao

gen mhp389 bi ddt bién

tgttctcggt
taaaaattat
tgcaattgct
ccccceccaaat
aaaagtgcat
atcatggctt
acagggaatg
aggaattatc
tgaggttgca
aggaacaatg
aattcagatc
agaacttggg
aactcttgct
atcacttgat
gacttttgga
tagcaaggaa
tcagccaaga

ctttaaaatc

Mycoplasma hyopneumoniae

gatattcacc
ggaccaaaag
gaatcacttg
gttggtcggg
attattatgg
gcgcttgcecac
gatgaatata
aaagccggaa
gcaagagcct
gcctatgaag
tcacatctta
gtatctttat
gaaaatatta
gccggtegtyg
ctaacctatt
acaattaata
aaatttgatc

tag

catcggaatt
ctcacgaaca
aatatgcttc
atgtctatcg
caactggatt
caacagatga
attattcagg
ctggatatgg
caattgaaac
cggcaaaata
ataaaaaccc
gttttgatgg
aatatcttgt
ttttatatca
tattcgatcg
atattcttgt

catcaattct

aggtgttgtt
tccggatttt
ccggggtgga
aatgttaaag
tcataaagcg
aattgtaaaa
tcctgtggtt
agcaattgat
cggggcaccyg
tttaattgat
tgataaatat
tcctgatcgg
cgatttagga
gcgaaattat
gtttattccg
taataatcca

tccagattat

Met Asp Lys Phe Arg Tyr Val Lys Pro Gly Gln Ile Met Ala Lys Asp

1

5

10

-38-

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1053



Glu

Thr

Gln

Asp

65

Ala

Leu

Met

Gly

Ile

145

Tyr

Gly

Ala

Glu

Val

Glu

50

Thr

Pro

Thr

Leu

Ser

130

Asn

Ala

Asn

Ser

Ala
210

Met

Phe

35

Ile

Tyr

Asn

Lys

Tyr

115

Glu

Ile

Ala

Gly

Ile

195

Ile

Ile

20

Gly

Lys

Met

Phe

Asp

100

Leu

Lys

Pro

Lys

Gly

180

Trp

Ser

Arg

Pro

Lys

Thr

Gly

85

Asp

Gly

Gly

Ile

Leu

165

Thr

Lys

Thr

Phe

Ile

Ala

Gln

70

Glu

Trp

Val

Asn

Gly

150

Thr

Ala

Trp

Pro

Leu

Asp

Tyr

55

Leu

Glu

Phe

Pro

Val

135

Thr

Gly

Glu

Pro

Asn
215

Asp

Glu

40

Glu

Gln

Ala

Val

Met

120

Ile

Gln

Lys

Gly

Val

200

Lys

28170

Ile

25

Thr

Phe

Arg

Leu

Pro

105

Ile

Pro

Phe

Lys

Glu

185

Val

Tyr

Asp

Asn

Met

Gln

Gln

90

Ala

Leu

Glu

Ser

Ile

170

Phe

Phe

Glu

-30-

Gly

Asp

Val

Gly

75

vVal

Phe

Gln

Asn

His

155

Val

Tyr

Cys

Asn

Asn

Ile

Leu

60

Arg

Ala

Arg

Met

Val

140

Ala

Ser

Glu

Val

Gly
220

Leu Leu
30

Arg Leu
45

Ser Arg

Met Leu

Ser Gly

Ser Asn
110

Gln Tyr
125

Asn Val

Ala Gly

Met Ser

Ala Leu
190

Asn Asn
205

Ala Ser

Ser

Ser

Gln

Thr

Met

95

Ala

Trp

Leu

Ile

Phe

175

Asn

Asn

Thr

Ser

Lys

Gln

Phe

80

Ala

Thr

Asn

Pro

Ala

160

Ile

Ile

Gln

Ile



Ala

225

Asn

Ala

Gln

Glu

Lys

305

Ile

Leu

Lys

Phe

Ala

Asp

Arg

Gly

Glu

290

Tyr

Trp

Val

Val

Phe
370

<210>
<211>
<212>

<213>

<400>

9
4
P

9

Lys

Leu

Ser

Val

275

Glu

Met

Asp

Gly

Leu

355

Lys

47
RT

Ala

Leu

Gly

260

His

Arg

Phe

Glu

Leu

340

Pro

Gly

Met

Ala

245

Asn

Thr

Glu

Asp

Ala

325

Glu

Pro

Val

Ala

230

Ser

Gly

Ser

His

Arg

310

Leu

Ser

Glu

Lys

Ala

Tyr

Pro

Ser

Glu

295

Gly

Ala

Thr

Leu

Gly

Glu

Val

Asp

280

Lys

Ile

Ile

Ile

Glu
360

Mycoplasma hyopneumoniae

28170

Ile

Val

Leu

265

Asn

Trp

Leu

Val

Asp

345

Glu

Pro

Ile

250

Val

Pro

Glu

Asp

Lys

330

Glu

Gln

Gly

235

Lys

Glu

Arg

Pro

Ser

315

Glu

Ile

Lys

Ile

Glu

Phe

Ile

Met

300

Ala

Thr

Phe

Gln

Arg

Ala

Val

Tyr

285

His

Glu

Tyr

Asp

Glu
365

Val

Val

Thr

270

Arg

Arg

Lys

Glu

His

350

Ala

Asp

Asp

255

Trp

Thr

Ile

Gln

Lys

335

Thr

Leu

Gly

240

Tyr

Arg

Val

Glu

Lys

320

Ser

Tyr

Glu

Met Lys Trp Asn Lys Phe Leu Gly Leu Gly Leu Val Phe Pro Leu Ser

1

5

10

-40-

15



Ala

Glu

Lys

Lys

65

Ala

Ala

Asp

Thr

Ile

145

Lys

Ile

Gly

Pro

Ile

Glu

Ile

50

Ala

Asp

Ile

Ser

Asn

130

Thr

Asn

Pro

Trp

Ser
210

Ala

Lys

35

Ser

Asp

Gly

Gln

Ser

115

Lys

Lys

Ile

Thr

Leu

195

Asp

Thr

20

Ser

Gly

Ala

Thr

Gln

100

Thr

Asn

Trp

Ile

Gly

180

Ala

Pro

Ile

Ala

Leu

Asn

Val

85

Leu

Ala

Val

Leu

Ile

165

Arg

Gly

Thr

Ser

Asp

Val

Lys

70

Asn

Gly

Glu

Trp

Lys

150

Leu

Tyr

Tyr

Lys

Ala

Asn

Asn

55

His

Asp

Ala

Leu

Val

135

Ile

Ile

Ala

Arg
215

Gly

Gln

40

Glu

Phe

Asn

Leu

Glu

120

Leu

Pro

Ile

Asn

Asn

200

Ser

28170

Cys

25

Asn

Arg

Gly

Ser

Thr

105

Gly

Ser

Glu

Asp

Leu

185

Ala

Ala

Trp

Lys

Lys

Leu

Phe

90

Gly

Gly

Asn

Trp

170

Thr

Ser

Ile

-41-

Asp

Gln

Ser

Asn

75

Asn

Gly

Tyr

Phe

Lys

155

Thr

Tyr

Phe

Val

Lys

Ile

Glu

60

Met

Gln

Glu

Ser

Gln

140

Gln

Asp

Lys

Leu

Ile
220

Glu

Thr

45

Ile

Ala

Ser

Ile

Ser

125

His

Leu

Thr

Thr

Ala

205

Gly

Thr

30

Asp

Met

Ile

Ser

Thr

110

Leu

Gly

Phe

Glu

Glu

190

Lys

Gly

Thr

Val

Ala

Val

Trp

95

Ser

Ala

Asp

Thr

Asn

175

Glu

Lys

Gly

Lys

Ser

Ala

Thr

80

Glu

Val

Asn

Ala

Glu

160

Val

Ala

Phe

Ile



Phe

225

Ala

Lys

Glu

Ala

Gln

305

Tyr

Gly

Asn

Val

Leu

385

Lys

Arg

Pro

Trp

Ile

Arg

Val

290

Asn

Thr

Tyr

Ser

Tyr

370

Glu

Lys

Lys

Ala

Asn

Glu

Leu

275

Ala

Asp

Lys

Ser

Arg

355

Leu

Gly

Glu

Thr

Val

Leu

Ile

260

Glu

Gly

Arg

Thr

Val

340

Asn

Gly

Asn

Phe

Leu
420

Thr

Lys

245

Asn

Gln

Pro

Tyr

Lys

325

Phe

Leu

Ile

Asp

Glu

405

Glu

Asp

230

Asn

Leu

Ile

Leu

Leu

310

Asn

Ser

Ala

Lys

Lys

390

Glu

Ile

Phe

Ser

Gly

Ala

Thr

295

Ile

Lys

Val

Gly

Asp

375

Lys

Lys

Pro

Ile

Asp

Phe

Ser

280

Glu

Gly

Phe

Leu

Phe

360

Lys

Leu

Thr

Glu

28170

Ala

Lys

Asp

265

Lys

Ile

Val

Phe

Ser

345

Glu

Phe

Ala

Lys

Met
425

Gly

Lys

250

Phe

Asp

Phe

Asp

Thr

330

Asp

Phe

Val

Thr

Thr

410

Thr

-42-

Tyr
235
Thr
Gln
Lys
Ser
Thr
315
Ser
Leu
Gly
Asp
Glu
395

Thr

Asp

Leu

Lys

Asn

Pro

Asp

300

Asp

Ile

Tyr

Lys

Ile

380

Ala

Pro

Lys

Ala

Ile

Thr

Ser

285

Ile

Gln

Leu

Thr

Lys

365

Ala

Ile

Ala

Gln

Gly

Thr

Ser

270

Thr

Ile

Ser

Lys

Lys

350

Ser

Asp

Ser

Glu

Pro
430

Ile

Thr

255

Thr

Leu

Ala

Leu

Asn

335

Lys

Ala

Thr

Glu

Glu

415

Asp

Lys

240

Asp

Lys

Leu

Asn

Val

320

Leu

Ser

Thr

Ser

Ala

400

Val

Lys



28170

Gln Gln Glu Ser Leu Asp Lys Leu Ile Thr Asp Ile Asn Lys Asn

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

<400>

435

10
317
PRT

440

Mycoplasma hyopneumoniae

10

Met Thr Tyr

1

Thr

Ala

Val

Ile

65

Phe

Ser

Ala

Ala

Val
145

Lys

Ile

Leu

50

Val

Arg

Asn

Val

Phe

130

Met

Ser

Ala

35

Leu

Asn

Lys

Ala

Val

115

Lys

Ile

Gln

Leu

20

Ala

Val

Phe

Gly

Phe

100

Gly

Ile

Met

Glu

Arg

Ala

Asp

Gln

Lys

85

Tyr

Ile

His

Tyr

Ser

Lys

Glu

Glu

70

Glu

Gly

Leu

Gly

Lys
150

Leu

Val

Leu

Glu

55

Lys

Thr

Thr

Asn

Pro

135

Asp

Gln

Leu

Leu

40

Ile

Met

Pro

Met

Tyr

120

Lys

Gln

Ala

Ile

25

Lys

Pro

Glu

Glu

Leu

105

Pro

Pro

Glu

Arg

10

Ile

Glu

Asn

Phe

Ser

90

Leu

Thr

Asn

Lys

-43-

Leu

Asp

Lys

Leu

Ile

75

Ala

Arg

Ala

Ile

Tyr
155

Glu

Gly

Asn

Asp

60

Lys

Glu

Lys

Glu

Lys

140

Leu

445

Gln

Ala

Leu

45

Val

Glu

Ile

Lys

Ile

125

Thr

Phe

Gln

Asp

Val

Asp

Phe

Gln

Lys

110

Leu

Ile

Ser

Asn

15

Pro

Lys

Gln

Leu

Phe

95

Val

Arg

Ser

Asp

Glu

Arg

Pro

His

Lys

Gln

Asp

Ala

Ser

Ile
160



Ser

Asn

Phe

Leu

Ala

225

Arg

Phe

Leu

Pro

Thr
305

Val

Ala

Leu

Val

210

Tyr

Gln

Pro

Gly

Ile

290

Val

Asn

Leu

Ser

195

Ala

Gly

Lys

Asn

Asn

275

Asn

Leu

Ile

Asp

180

Phe

Lys

Glu

Tyr

Leu

260

Phe

Asp

Ile

Ala

165

Phe

Ser

Ala

Ile

Glu

245

Asp

Gly

Leu

Ser

Pro

Ala

Thr

Thr

Gln

230

Val

Ala

Ala

Ser

Ala
310

Asn

Ile

Lys

Gln

215

Leu

Asn

Gly

Ile

Arg

295

Leu

Glu

Gln

Gly

200

Met

Asp

Val

Asn

Gly

280

Gly

Gln

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

<400>

11
373
PRT
Mycoplasma hyopneumoniae

11

Ile Ala Ser Arg Ser Asn Thr Thr

1

5

Val Phe Ser Thr Arg Asn Asn Pro

20

28170

Asn Gln
170

Leu Gly
185

Ser Ala
Phe Asn
Ala Ala
Gly Lys

250

Ile Gly
265
Pro Ile

Ser Thr

Val Glu

Leu

Phe

Lys

Ala

Leu

235

Asn

Tyr

Ile

Thr

Glu
315

Val

Asp

Ser

Thr

220

Asp

Ala

Lys

Thr

Gln

300

Gly

Asp

Pro

Pro

205

Ser

Ile

Asn

Ile

Gly

285

Asp

Lys

Ile

Lys

190

Gln

Pro

Glu

Ile

Ala

270

Ile

Val

Ala

175

Pro

Ser

Ile

Val

Leu

255

Gln

Asn

Phe

Lys

Ala

Glu

Glu

Arg

240

Ile

Arg

Ala

Asn

Ala Lys Val Ala Pro Val Ala Val

10

15

Phe Phe Gln Asn Val Glu Lys Gly

25

30



Ile

Ser

Ala

65

Gly

Ala

Lys

Leu

Thr

145

Ala

Lys

Gly

Asn

Lys
225

Glu

Glu

50

Lys

Ile

Thr

Val

Ala

130

Tyr

Gln

Tyr

Lys

Gln

210

Arg

Thr

35

Asn

Gln

Ser

Asp

Glu

115

Gln

Ser

Gly

Asn

Thr

195

Arg

Pro

Ala

Asp

Gln

Ala

His

100

Ala

Phe

Val

Phe

Leu

180

Tyr

Val

Leu

Ala

Ser

Lys

Val

85

Leu

Asn

Met

Tyr

Ile

165

Phe

Ile

Ala

Leu

Lys

Asp

Val

70

Lys

Leu

Ile

Ala

Gly

150

Glu

Ser

Gly

Asn

Val
230

Glu

Lys

55

Val

Lys

Asn

Ala

Gln

135

Ile

Thr

Tyr

Arg

Asp

215

Phe

Leu

40

Glu

Ile

Leu

Ser

Ser

120

Lys

Pro

Val

Gly

Gln

200

Ala

Gly

28170

Gly Vval

Ala Arg

Phe Asn

Asn Gln

90

Pro Lys
105

Asp Asn
Ile Gly
Gly Thr
Lys Asn

170

Lys Tyr
185
Ala Asp

Thr Gln

Thr Asn
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Asp

Asn

Asp

75

Ala

Ala

Lys

Leu

Glu

155

Leu

Gly

Asp

Val

Asp
235

Tyr

Ile

60

Val

Gly

Leu

Gln

Pro

140

Ser

Asn

Lys

Asn

Phe

220

Glu

Glu

45

Ser

Asn

Ile

Glu

Ala

125

Gln

Gly

Asn

Glu

Arg

205

Gln

Ala

Val

Asn

Glu

Pro

Ala

110

Gly

Asp

Glu

Gln

Asn

190

Asp

Asp

Ala

Ile

Asp

Val

95

Lys

Val

Ser

Ser

Ala

175

Ala

Leu

Ala

Leu

Asp

Ile

Ser

80

Ile

Ile

Ile

Leu

Arg

160

Ile

Asn

Ala

Gln

Gly
240



Ser Ile Ser Ala Leu Glu Ser
245

Lys Phe Leu Pro Gly Ser Gly
260

Thr Asn Asp Ala Gln Lys Ala
275

Val Glu Gln Asp Thr Asp Leu
290 295

Glu Lys Ile Leu Lys Asp Gln
305 310

Tyr Ser Gln Phe Pro Gln Leu
325

Val Glu Gln Gly Tyr Tyr Phe
340

Gly Pro Asp Gly Lys Gly Glu
355

Leu Gln Lys Val Asn

370
<210> 12
<211> 691
<212> PRT

Ala

Lys

Val

280

Leu

Trp

Asp

Lys

Lys
360

<213> Mycoplasma hyopneumoniae

<400> 12

28170

Gln Ile
250

Val Tyr
265

Leu Asn

Gly Arg

Lys Thr

Lys Asp
330

val Gly
345

Leu Gln

Pro

Ile

Asn

Leu

Ser

315

Lys

Thr

Ala

Leu

Thr

Lys

Ser

300

Lys

Asn

Lys

Asp

Gly

Leu

285

Leu

Tyr

Pro

Leu

Glu
365

Gly

Val

270

Ser

Ile

Ser

Asp

Phe

350

Asn

Gly

255

Asp

Ala

Ile

Asp

Asp

335

Trp

Gly

Asp

Tyr

Thr

Ala

Phe

320

Gln

Lys

Ile

Leu Ser Tyr Lys Phe Arg Arg Phe Phe Leu Thr Ser Ala Leu Ser Phe

1 5

10

15

Ala Pro Leu Ala Leu Val Ala Ser Cys Val Asn Asn Ser Arg Phe Asp

20

25
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Ser

Gly

Thr

65

Gln

Thr

Leu

Asp

Lys

145

Lys

Gly

Met

Glu

Lys
225

Asn

Lys

50

Ala

Asn

Lys

Leu

Phe

130

Lys

Glu

Lys

Ile

Glu

210

Thr

Glu

35

Glu

Thr

Gly

Asp

Ala

115

Ser

Phe

Val

Ser

Asn

195

Asp

Gly

Asp

Ala

Asn

Tyr

Arg

100

Ile

Ser

Leu

Pro

Thr

180

Lys

Lys

Asp

Asn

Lys

Gln

Asn

85

Ile

Val

Asn

Lys

Phe

165

Glu

Ala

Pro

Ile

Lys

Ala

Lys

Gly

Lys

Asn

Gln

Glu

150

Leu

Val

Leu

Tyr

Lys
230

Leu

Leu

55

Asp

Ser

Leu

Lys

Glu

135

Gln

Asp

Leu

Ala

Phe

215

Glu

Val

40

Glu

Phe

Ala

Pro

Tyr

120

Pro

Gly

Thr

Thr

Asp

200

Ala

Ile

28170

Phe

Lys

Ile

Ala

Asn

105

Ser

Gln

Ile

Lys

Ile

185

Pro

Glu

Glu

Gly

Ile

Lys

Ser

90

Ile

Met

Asp

Ser

Gly

170

Asn

Lys

Phe

Arg
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His

Ile

Met

75

Ile

Val

Thr

Glu

Asp

155

Val

Lys

Lys

Gln

Ile
235

Thr

Glu

60

Glu

Thr

Thr

Phe

Asn

140

Phe

Tyr

Val

Pro

Lys

220

Trp

Phe

45

Val

Ala

Asn

Asn

Pro

125

Glu

Leu

Thr

Leu

Ala

205

Leu

Lys

Ser

Trp

Gln

Phe

Tyr

110

Leu

Lys

Glu

Leu

Phe

190

Lys

Lys

Ser

Asn

Tyr

Leu

95

Pro

Val

Ala

Ile

Pro

175

Gly

Ile

Lys

Tyr

Ser

Lys

Phe

80

Gln

Ser

Ile

Asn

160

Phe

Trp

Lys

Glu

val
240



Ser

Glu

Phe

Leu

Val

305

Lys

Arg

Lys

Phe

Tyr

385

Phe

Lys

Asp

Asp

Asn

Pro

Gly

290

Ser

Asn

Tyr

Asp

Phe

370

Phe

Lys

Phe

Leu

Asp

Phe

Glu

275

Ile

Glu

Leu

Lys

Arg

355

Arg

His

Lys

Ser

Glu
435

Gln

Thr

260

Ala

Asp

Gly

Ile

Asn

340

Ser

Asn

Asn

Asn

Ala

420

Ile

Gly

245

Asp

Leu

Asn

Asn

Asp

325

Leu

Ile

His

Phe

Asp

405

Ile

Thr

Leu

Leu

Ser

Gln

Arg

310

Tyr

Glu

Tyr

Gln

Val

390

Gly

Val

Ala

Ala

Gln

Gly

Ala

295

Ser

Ile

Lys

Tyr

Gln

375

Lys

Leu

Ser

Thr

Gly

Lys

Gly

280

Thr

Gln

Ser

Ile

Thr

360

Val

Pro

Lys

Leu

Asp
440

28170

Tyr

Leu

265

Ser

Leu

Glu

Phe

Phe

345

Ser

Phe

Thr

Ser

Glu

425

Gly

Glu

250

Ser

Thr

Val

Val

Ile

330

Asn

Ala

Ser

Ala

Val

410

Asp

Ser
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Phe

Ser

Asp

Phe

Thr

315

Asp

Leu

Gly

Ile

Thr

395

Tyr

Leu

Ser

Arg

Arg

Ser

Ala

300

Val

Lys

Leu

Glu

Gly

380

Asn

Ser

Lys

Lys

Arg

Ile

Ala

285

Leu

Leu

Pro

Ser

Tyr

365

Ser

Tyr

Val

Asp

Leu
445

Ser

Leu

270

Lys

Ala

Asp

Asp

Gln

350

Asn

Thr

Gln

Ser

Ile

430

Lys

Asp

255

Arg

Ser

Arg

Arg

Ser

335

Gly

Ser

Ser

Ile

Tyr

415

Thr

Ile

Leu

Ser

Val

Ser

Gln

320

Ile

Ile

Thr

Gly

Gly

400

Pro

Lys

Asp



Ala

Lys

465

Phe

Glu

Asn

Pro

Gln

545

Ala

Glu

Ala

Phe

Lys

625

Asn

Lys

450

Lys

Glu

Glu

Ser

Pro

530

Gly

Ala

Glu

Thr

Ser

610

Phe

Ala

Phe

Val

Lys

Phe

Gly

515

His

Pro

Lys

Asn

Ser

595

Pro

Leu

Asp

Leu

Phe

Asp

Asn

500

Ser

Lys

Asp

Ala

Ser

580

Tyr

Lys

Asn

Ala

Gly

Tyr

Tyr

485

Gly

Asn

Phe

Leu

Phe

565

Gln

Leu

Asn

Ala

Asn
645

Lys

Phe

470

Ile

Leu

Ala

Asp

Ile

550

Val

Glu

Leu

Arg

Asp

630

Ala

Leu

455

Thr

Val

Val

Leu

Ala

535

Phe

Lys

Lys

Pro

Ser

615

Ser

Ser

Lys

Asp

Leu

Ile

Asn

520

Asn

Ile

Trp

Met

Ile

600

Gln

Lys

Ser

28170

Glu

Arg

Gly

Pro

505

Asp

Ser

His

Leu

Thr

585

Lys

Lys

Gly

Phe

Tyr

Ser

Lys

490

Thr

Asp

Lys

Ser

Leu

570

Pro

Ser

Phe

Lys

Arg
650
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Ala

Glu

475

Tyr

Tyr

Glu

Ile

Thr

555

Thr

Leu

Thr

Ile

Tyr

635

Glu

Gln

460

Lys

Lys

Thr

Leu

Thr

540

Glu

Glu

Glu

Leu

Leu

620

Ser

Ser

Gln

Pro

Asn

Glu

Ala

525

Pro

Lys

Lys

Tyr

Asp

605

Asp

Leu

Leu

Asn

Ser

Asp

Leu

510

Leu

Ile

Glu

Ile

Phe

590

Lys

Gln

Val

Asp

Pro

Gly

Lys

495

Tyr

Glu

Val

Asp

Val

575

Ala

Thr

Phe

Tyr

Ser
655

Val

Ile

480

Asn

Lys

Ala

Ala

Lys

560

Phe

Arg

His

Ser

Asp

640

Ser



Val Ala

Phe Lys

Lys Ser
690

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

<400>

Ile Gly

Gly Val

Ile Phe

Phe Asp

50

Arg Glu

Pro Ile

Phe Ala

Gln Lys

28170

Gln Met Gln Ser Leu Lys Ala Ser Asp Gly Lys Leu Arg Ser
660 665 670
Glu Phe Leu Glu Lys Leu Glu Gly Asn Leu Gly Pro Ala Phe
675 680 685
Lys
13
1182
PRT
Mycoplasma hyopneumoniae

13

Leu Thr Ile Phe Glu Lys Ser Phe Ser Ser Gln Val Ser Gly

Asp Lys Asn Lys Val Val Asp Leu Lys Ser Asp Ser Asp Gln
20 25 30

Ser Glu Glu Asp Phe Ile Arg Ala Val Glu Asn Leu Lys Leu
35 40 45

Lys Tyr Lys His Leu Thr Ala Arg Met Ala Leu Gly Leu Ala
55 60

Ala Ala Asn Ala Phe Asn Phe Leu Asp Thr Tyr Asp Tyr Thr
70 75 80

Thr Lys His Ser Phe Lys Ile Ser Leu Asp Ile Ser Asp Ala
85 90 95

Ala Asn Lys Glu Val Lys Ala Val Val Val Ser Ala Tyr Ser
100 105 110

Tyr Gln Val Thr Tyr Ser Arg Leu Thr Ser Leu Lys Gly Trp
115 120 125
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Lys

Gln

145

His

Val

Leu

Pro

Asn

225

Arg

Asn

Asp

Ile

Gln

305

Leu

Glu

130

Glu

Leu

Ala

Ile

Thr

210

Lys

Ala

Leu

Pro

Lys

290

Lys

Ile

Glu

Leu

Leu

Tyr

Lys

195

Met

Asn

Arg

Ser

Asn

275

Lys

Val

Arg

Asp

Ser

Ala

Lys

180

Asn

Leu

Ala

Val

Asp

260

Gly

Leu

Thr

Asp

Asp

Gly

Ser

165

Lys

Tyr

Gln

Ser

Asn

245

Pro

Lys

Asp

Glu

Asn
325

Phe

Leu

150

Glu

Thr

Leu

Lys

Glu

230

Lys

Asn

Leu

Phe

Phe

310

Leu

Gly

135

Ser

Met

Gly

Gly

Gly

215

Glu

Leu

Val

Asp

295

Val

Ser

Asp

Leu

Ala

Ser

Tyr

200

Tyr

Lys

Gln

Thr

Ser

280

Leu

Glu

Leu

28170

Asp

Ser

Phe

Arg

185

Asn

Val

Leu

Lys

Leu

265

Glu

Lys

Ile

Ser

Ile

Ser

Arg

170

Ala

Leu

Leu

Val

Val

250

Ser

Tyr

Lys

Lys

Glu
330

-51-

Ile

Leu

155

Leu

Glu

Val

Ala

Asn

235

Glu

Ile

Asp

Gln

Pro

315

Ile

Asp

140

Ala

Asp

Ala

Asn

Pro

220

Ile

Asn

Thr

Phe

Glu

300

Tyr

Ile

Tyr

Pro

Asn

Phe

Arg

205

Lys

Asn

Leu

Phe

Lys

285

Glu

Val

Tyr

Gln

Glu

Asp

Arg

190

Gln

Thr

Glu

Ala

Glu

270

Ile

Lys

Gln

Lys

Ile

Ser

Phe

175

Gln

Gly

Ile

Asn

Phe

255

Leu

Lys

Val

Leu

Asn
335

Asn

Ala

160

Gln

Ala

Leu

Glu

Asp

240

Lys

Trp

Gly

Leu

Gly

320

Asp



Asn

Asn

Glu

Ser

385

Ser

Asn

Leu

Lys

Arg

465

Lys

Ser

Ile

Ala

Asn

Asn

Glu

370

Phe

Arg

Ser

Leu

Val

450

Ser

Gly

Arg

Asn

Lys
530

Pro

Asn

355

Asp

Glu

Leu

Ile

Lys

435

Val

Asn

Ser

Phe

Thr

515

Ile

Glu

340

Lys

Leu

Lys

Ile

Asn

420

Asn

Ser

Tyr

Asn

Lys

500

Leu

Glu

Tyr

Arg

Lys

Ala

Pro

405

Phe

Glu

Asp

Pro

Ser

485

Val

Leu

Ser

Leu

vVal

Asn

Lys

390

Ile

Asp

Gln

Ile

Pro

470

Lys

Gln

Lys

Lys

Arg

Asp

Glu

375

Glu

Pro

Arg

Val

Arg

455

Val

Val

Leu

Glu

Thr
535

Lys

Asn

360

Pro

Asn

Asp

Asn

Val

440

Ala

Leu

Val

Asp

Asn

520

Phe
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Ile

345

Asn

Asn

Phe

Leu

Ile

425

Leu

Pro

Lys

Leu

Tyr

505

Pro

Ser

Leu

Thr

Ser

Leu

Pro

410

Glu

Lys

Tyr

Ala

Leu

490

Ser

Glu

Pro
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Ala

Ser

Asn

Ser

395

Leu

Glu

Val

Leu

Ser

475

Asp

Ala

Arg

Ile

Lys

Thr

Gly

380

Phe

Tyr

Asn

Asp

Val

460

Leu

Leu

Lys

Glu

Asp
540

Leu

Thr

365

Ser

Phe

Tyr

Glu

Phe

445

Ser

Ala

Gly

Gln

Lys

525

Leu

Lys

350

Lys

Glu

Asp

Leu

Lys

430

Ser

Ser

Lys

Asn

Arg

510

Glu

Asn

Glu

Phe

Gln

Leu

Lys

415

Glu

Leu

Gln

Ile

Leu

495

Glu

Leu

Asn

His
Gln
Asp
Arg
400
Val
Lys
Lys
Val
Gly
480
Ser
Ile

Gln

Asp



Asp

545

Trp

Tyr

Leu

Glu

Pro

625

Lys

Ser

Thr

Thr

Ser

705

Gln

Phe

Leu

Ile

Lys

Tyr

Glu

610

Ala

Glu

Asn

Thr

Pro

690

Asn

Ala

Gln

Leu

Thr

Lys

Tyr

595

Tyr

Thr

Val

Asp

Gln

675

Thr

Ser

Ala

Glu

Ala

Leu

Glu

580

Leu

Lys

Pro

Lys

Ser

660

Asn

Ser

Ser

Thr

Gln
740

Ile

Gly

565

Gly

Asp

Glu

Ala

Pro

645

Ser

Lys

Ser

Ser

Thr

725

Val

Glu

550

Arg

Lys

Phe

Lys

Ser

630

Glu

Ser

Ser

Ala

Thr

710

Ser

Lys

Phe

Met

Thr

His

His

615

Gln

Ser

Lys

Thr

Thr

695

Thr

Ala

Glu

Gln

Glu

Phe

His

600

Lys

Ala

Ala

Thr

Glu

680

Thr

Ser

Ser

Gln
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Tyr

Lys

Leu

585

Leu

Asn

Lys

Gln

Thr

665

Thr

Ser

Ser

Ser

Glu
745

Glu

Leu

570

Asp

Pro

Lys

Thr

Ala

650

Ser

Pro

Ala

Thr

Ala

730

Gln
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Asp

555

Val

Asp

Gln

Phe

Ser

635

Glu

Ser

Asn

Thr

Thr

715

Lys

Lys

Asn

Lys

Glu

Ser

Ile

620

Gln

Ala

Ser

Ser

Thr

700

Thr

Val

Gln

Pro

Glu

Val

Lys

605

Ser

Ala

Ser

Ser

Ser

685

Ser

Thr

Lys

Glu

Glu

Val

Ala

590

Lys

Glu

Lys

Ser

Met

670

Ser

Thr

Thr

Thr

Lys
750

Gly

Ile

575

Lys

Asp

Ile

Asn

Ser

655

Ala

Asn

Thr

Ser

Thr

735

Ala

Asp

560

Gln

Thr

Leu

Lys

Glu

640

Asn

Gly

Ser

Ser

Thr

720

Lys

Lys



Glu

Leu

Leu

785

Asp

Lys

Ile

Glu

Thr

865

Met

Glu

Arg

Asn

Lys
945

Thr

Gly

770

Pro

Arg

Ser

Ile

Asp

850

Glu

Ala

Glu

Lys

Lys

930

Lys

Asn

755

Leu

Gly

Leu

Asn

Lys

835

Pro

Arg

Ser

Gly

Ser

915

Lys

Glu

Gln

Ile

Thr

Lys

Pro

820

Gly

Val

Glu

Pro

Leu

900

Thr

Leu

Trp

Leu

Leu

Thr

Ile

805

Asp

Val

Leu

Gly

Glu

885

Arg

Thr

Val

Ile

Leu

Trp

Trp

790

Thr

Ser

Met

Leu

Gln

870

Ser

Val

Ser

Leu

Leu
950

Asp

Asp

775

Asp

Ala

Lys

Ala

Val

855

Leu

Ser

Lys

Asn

Leu

935

Val

Thr

760

Phe

Phe

Ile

Asn

Asn

840

Asp

Ile

Pro

Lys

Ala

920

Lys

Gly

28170

Lys

Leu

His

Leu

Leu

825

Lys

Tyr

Trp

Glu

Gly

905

Lys

Gly

Ser

Arg

Val

Val

Lys

810

Thr

Tyr

Thr

Ser

Lys

890

Gly

Ser

Ser

Gly
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Asn

Asn

Glu

795

Glu

Ser

Ile

Arg

Gln

875

Ala

Thr

Asn

Ile

Asn
955

Lys

Ser

780

Pro

Asn

Leu

Asp

Arg

860

Leu

Lys

Lys

Thr

Lys

940

Lys

Glu

765

Lys

Asp

Thr

Ser

Tyr

845

Asn

Ala

Leu

Ile

Asn

925

Asn

Ala

Asp

Tyr

Asn

Ser

Arg

830

Leu

Gln

Ser

Glu

Lys

910

Ser

Pro

Thr

Ser

Lys

Phe

Gln

815

Asn

Val

Ile

Pro

Ile

895

Glu

Lys

Lys

Gly

Thr

Asn

800

Ala

Leu

Gln

Lys

Gln

880

Thr

Thr

Pro

Thr

Asn
960



Gly

Gly

Ile

Ser

Tyr

Thr

Arg

Asp

Lys

Pro

Tyr

Asn

Leu

28170

Ser Ser Ser Asn Asn Ser Asn Thr Gln Ile Trp Ile Thr Arg Leu
965 970 975

Thr Ser Val Gly Ser Leu Lys Thr Glu Gly Glu Thr Val Leu Gly
980 985 990

Ser Asn Asn Asn Ser Gln Gly Glu Val Leu Trp Thr Thr Ile Lys
995 1000 1005

Lys Leu Glu Asn Glu Asn Asn Ser Asp Asn Asn Gln Ile Gln
1010 1015 1020

Ser Pro Ser Thr His Ser Leu Thr Thr Asn Ser Arg Ser Asn
1025 1030 1035

Gln Gln Ser Gly Arg Asn Gln Ile Lys Ile Thr Asn Thr Gln
1040 1045 1050

Lys Thr Thr Thr Ser Pro Ser Gln Asn Leu Ser Gln Asn Pro
1055 1060 1065
Leu Asn Gln Ile Asp Val Arg Leu Gly Leu Leu Val Gln Asp

1070 1075 1080

Lys Leu His Leu Trp Trp Ile Ala Asn Asp Ser Ser Asp Glu
1085 1090 1095

Glu His Ile Thr Ile Asp Phe Ala Glu Gly Thr Lys Phe Asn
1100 1105 1110

Asp Asp Leu Asn Tyr Val Gly Gly Leu Leu Lys Asn Thr Thr
1115 1120 1125

Asn Asn Asn Met Gln Thr Gln Asp Asp Glu Gly Asp Gly Tyr
1130 ' 1135 1140
Ala Leu Lys Gly Leu Gly Ile Tyr Glu Phe Pro Asp Asp Glu

1145 1150 1155
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Ser

Lys

Ile
116

His
117

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

<400>

Asp Gln Pro Ala Thr

0

Phe Met Gly Leu Phe

5

14
350
PRT

28170

Val Glu Lys Ala Glu Arg Leu Tyr
1170

1165

Arg Glu

1180

Mycoplasma hyopneumoniae

14

Met Asp Lys

1

Leu

Lys

Ile

Thr

65

Ile

Phe

Ala

Gly

Ala

Gly

Ala

Ala

50

Met

Ala

His

Pro

Met

130

Lys

Val

His

35

Glu

Asp

Lys

Lys

Thr

115

Asp

Ala

Phe

Val
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<213> trinh ty nhén tao

<220>
<223> mdi

<400> 96
gataaaggcg catcatggct tgcgcttgca ccaac

<210> 97

-76-

42

38

34

34

35



<211>
<212>
<213>

<220>
<223>

<400>

28170

35
ADN
trinh tu nhén tao

mdi

97

gttggtgcaa gcgcaagcca tgatgcgcct ttatc

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

<220>
<223>

<400>

ggaaaactta aaggtaaatg gacttttgga ctaacctatt t

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

<220>
<223>

<400>

aaataggtta gtccaaaagt ccatttacct ttaagttttc c

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

<220>
<223>

<400>

caatatgtcg acctagattt taaaggattt ttttaattca ataatataat c

98

41

ADN

trinh ty nhédn tao

mdi

98

99

41

ADN

trinh tu nhdn tao

mdi

99

100

51

ADN

trinh tu nhén tao

moi

100

-77-
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41
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