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(54) PROTEIN TAI TO HGP BE SAN XUAT VACXIN NGAN NGUA NHIEM
MYCOPLASMA HYOPNEUMONIAE O LON VA CHE PHAM VACXIN BAO
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(57) Sang ché dé cap dén protein tai t6 hop dé san xuat ché pham vacxin ngin ngira nhiém
Mycoplasma & lon, va ché pham vacxin ngan ngura nhiém Mycoplasma hyopneumoniae va
Mycoplasma hyorhinis & lon bao gom protein tai t6 hop. Khi cac protein tai to hop dé san
Xuit vacxin theo sang ché duogc thém vao ché pham vacxin ngan ngira nhiém Mycoplasma
¢ lon, dap ung mién dich d01 voi chung Mycoplasma hyopneumoniae va Mycoplasma
hyorhinis 6 lon va dap ung mién dich d6i véi protein P97 tang. Két qua la vacxin nay the
hién tac dung bao vé t6t hon so véi vacxin thuong mai hién c6. Vi véy, cac protein tai to
hop dé san xuét vacxin theo sang ché va cac ché phim vacxin st dung cac protein tai to
hop c6 thé ngan mot cach hiéu qua cac bénh gdy ra do nhlém Mycoplasma hyopneumoniae
va Mycoplasma hyorhinis, dac biét 1a viém phéi dan xuat Mycoplasma ¢ lon va viém khép
dan xuit Mycoplasma & lon.
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Linh vie ky thuat dwoc dé cap

Sang ché dé cap dén protein tai td hop dé san xuét ché phim vacxin ngin ngira
nhiém Mycoplasma & lon, va cu thé hon sing ché dé cip dén ché phim vacxin ngin
ngtra nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis chita protein tai tb
hop.

Tinh trang ky thuit clia sang ché

Mycoplasma hyopneumoniae 1a tdc nhan gay bénh dudng ho hép két hop véi
bénh hd hép phuc hop & lon (PRDC) va viém phdi dong vat (EP). Mycoplasma
hyopneumoniae ¢ thé c6 cac khuan lac trén cac té bao 1ong rung dudong ho hip giy

nhiém tring dé hoat dong nhw mdt nguyén nhan giy viém phéi Mycoplasma & lon.

Su nhiém trung don mycoplasma hyopneumoniae giy ra céc triéu ching nhu ho
khan. Tuy nhién, khi Mycoplasma hyopneumoniae két hop nhidm tring véi cac tic
nhan gy bénh dudng hd hép khac, diéu nay giy ra cic tridu chimg duong ho hép
nghiém trong, giam sy hoat dong cua céc dai thuc bao, va cling giy ra viéc mét chic
ning bao v€ co ban ngdn sy xadm nhdp cla cac tdc nhan gay bénh khéc, theo cach do

lam ting rii ro nhidm tac nhan gy bénh bd sung.

Ngoai Mycoplasma hyopneumoniae, Mycoplasma hyorhinis ndi 1én nhir mot tac
nhan gdy bénh méi dbi véi cac nhidm trang duwong ho hdp & lon. Mycoplasma
hyorhinis d& dugc bao céo 1 sy nhiém trung hdn hgp véi virut duong ho hép sinh duc
lon 1am trdm trong bénh ly. Mycoplasma hyorhinis don ciing dugc biét dén gay ra céc
bénh tich (thudc gan) mycoplasma duoc biéu hién duéi dang Mycoplasma
hyopneumoniae. Thém vao do, Mycoplasma hyorhinis cling tao ra cac bénh tich trong
phdi gidng céc bénh tich gan nhu lidu lugng Mycoplasma hyopneumoniae va 13 tac
nhan gdy bénh cao.

Dé ngan ngira nhiém Mycoplasma hyopneumoniae gay ra ton hai 16n ddi véi cac
trang trai lon, vacxin b4t hoat hién tai dd dugc thuong mai héa va duogc s dung.
Vacxin bt hoat nay 13 vacxin hién tai duy nhét sin ¢6 cho viém phdi do Mycoplasma

& lon. Tuy nhién, hdu hét cac vacxin bat hoat Mycoplasma hyopneumoniae ¢6 ban trén
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thi truong khong tao ra cac khang thé sau khi tiém ching cho lon. Mic du céc triéu
chimg 1am sang c6 thé dugc giam bot bing cac vacxin bit hoat Mycoplasma
hyopneumoniae dang ban trén thi truong nhung cic vacxin bat hoat Mycoplasma
hyopneumoniae dang bén trén thi truong c6 han ché v& k¥ thuét trong d6 cic vacxin
b4t hoat Mycoplasma hyopneumoniae dang béan trén thi treong khong thé ngin su
nhiém trung ty nhién va khuin lac ctia Mycoplasma hyopneumoniae trén cac té bao
16ng rung dudng hd hap. Do do, didu quan trong phat trién mot loai vacxin hiéu qua dé

khac phuc céac han ché nay.

Su nhiém Mycoplasma hyopneumoniae bét dau khi céc tdc nhan gdy bénh bam
vao céc 16ng rung cla cac té bao bidu mo dudong hd hdp. Adhesin P97 1a protein bé
mit mang cia Mycoplasma hyopneumoniae va dugc biét dén 1a mot khang nguyén
mién dich cao. Tai dau tan cung C cta P97, ¢6 cac vi tri R1 va R2 duoc lap lai. Vi tri
R1 lién két v6i vi trf gén (AAKPV/E) cua I6ng rung ho hip vét chi. Mycoplasma
hyopneumoniae da lién két c6 thé thu duoc axit amin cin cho su phét trién tir vat ch.
Mycoplasma hyopneumoniae ¢ thé 1am cho cic phan tir cia vat chi dé sip xép theo
cac hudng khéac nhau dé xam nhip vao mo bi thuong. Mit khéc, vat chu ¢co thé sinh ra
cac khang thé ngan viéc Mycoplasma hyopneumoniae bam vao 1ong rung lon hodc c6
thé e ché sy sinh trudng cla cc tdc nhan gy bénh gan vao. Tuy nhién, cdc nghién
ctru trude bao céo riang cac vacxin dang dugce ban trén thi trudng thong thuong khong

thé cam mg cac khang thé v6i P97.

Vi vy, can mdt vacxin méi c¢6 thé ngdn ngua nhiém trung ty nhién cta viéc
nhiém Mycoplasma & lon, dic biét 1& Mycoplasma hyopneumoniae va Mycoplasma

hyorhinis, va tao ra cac khang thé mot cach hiéu qua.
Ban chét k§ thuit ciia sing ché

Trong khi céc tic gid sang ché dang phét trién mot loai vacxin ngin nglra
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis mot cach hiéu qua, céc tac gia
sang ché xac nhan rang vacxin bao gbm protein P97 tai td hop st dung protein P97
protein gén két dan xudt Mycoplasma hyopneumoniae thé hién dép ung mién dich cao
dang ké so v6i cac vacxin thuong mai thong thuong. Theo cach nay, sang ché da duoc

hoan thanh.



33974

Do d6, muc dich cia sang ché 1a dé xudt mot protein tai td hop dé san xuét
vacxin ngin ngira nhiém Mycoplasma hyopneumoniae & lgn, trong d6 protein bao gbm
mot trinh tu axit amin dugc néu trong SEQ ID NO: 1. Hon nita, muc dich cua sang ché
cling dé xudt ché phdm vacxin ngin nglra nhiém Mycoplasma hyopneumoniae bao

gdm protein tai t6 hop.

Muc dich khéc cia sang ché 1a dé xudt protein tai tb hop dé san Xuét vacxin ngan
ngira nhiém Mycoplasma hyopneumoniae & lon va Mycoplasma hyorhinis & lgn, trong
d6 protein bao gdm mat trinh tw axit amin dwgc néu trong SEQ ID NO: 13. Hon nita,
muc dich cua sang ché ciing d& xuit ché phdm vacxin ngin ngira nhiém Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis bao gdm protein tai td hop.

Dé dat dugc cac muc dich trén day, sang ché d¢ xuat protein tai to hop d€ san
Xuat vacxin ngin ngira nhiém Mycoplasma hyopneumoniae & lon, protein ndy bao gdbm

trinh tu axit amin dugc néu trong SEQ ID NO: 1.
Hon nita, sang ché dé xuét cic polynucleotit ma héa protein tai t6 hop.

Hon nita, sdng ché d¢ xuat ché pham vacxin ngin ngura nhiem Mycoplasma

hyopneumoniae, trong d6 ché pham nay bao gdm protein tai t6 hop.

Hon nita, sang ché dé& xudt t4 duge vacxin ngin ngira nhiém Mycoplasma

hyopneumoniae bao gdm protein tai tb hop.

Hon nita, sang ché dé xuat ché pham vacxin ngin ngua bénh do nhiém

Mycoplasma hyopneumoniae gay ra, ché pham bao gém protein ti t6 hop.

Hon nita, sang ché d& xuét phuong phap san xuét cac ta duoc vacxin ngin nglra
nhiém Mycoplasma hyopneumoniae, trong d6 phuong phap nay bao gdm 1) tao ra
vecto bao gdm polynucleotit ma hoa protein tdi td hop duge néu trong SEQ ID NO: 1;
2) bién nap vt chu st dung vecto nay; va 3) biéu hién protein tai tb hop trong vat chi

d3 dugc bién nap.
Hon nita, sang ché d& xuit phuwong phap ngin ngira nhiém Mycoplasma

hyopneumoniae & lgn, trong d6 phuong phdp bao gdm tiém chung ché phdm vacxin

cho lon.
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Hon nita, sang ché dé xuat protein tai t6 hgp dé san xuat vacxin ngén nglra nhiém
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lgn, trong d6 protein bao

gdm trinh tur axit amin dugc néu trong SEQ ID NO: 13.
Hon nita, sang ché dé xuét polynucleotit ma héa protein tai td hop.

Hon nita, séng ché dé xuat ché pham vacxin ngin nglra nhiem Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis & lon bao gdm protein tdi t hop.

Hon nita, sang ché dé xuét t4 dugc vacxin ngin ngira nhiem Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis & lon bao gbm protein tdi t6 hop.

Hon nita, séng ché d& xudt ché phim vacxin ngin ngira bénh do nhiém
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon gdy ra, trong do ché

phim bao gdm protein tai tb hop.

Hon nita, sang ché d& xuit phuong phdp san xuét t4 duoc vacxin ngin nglra
nhidm Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon, phuong phép bao
gdm 1) tao ra vecto bao gdm polynucleotit ma hoa protein tai td hop duoc néu trong
SEQ ID NO: 13; 2) bién nap vat chi st dung vecto ndy; va 3) biéu hién protein tai )

hop trong vét chu da dugc bién nap.

Hon nita, sang ché d& xudt phwong phép ngin ngla nhiém Mycoplasma
hyopneumoniae va Mycoplasma hyorhinis & lgn, phuong phép bao gbm tiém ching

ché pham vacxin cho lon.
Uu diém cua sang ché

Khi cac protein tai td hop dung cho viéc san xut vacxin theo sang ché duogc
thém vao ché phim vacxin ngin ngla nhiém Mycoplasma & lon, dap tng mién dich
v6i Mycoplasma hyopneumoniae & lon va chung Mycoplasma hyorhinis & lon va dap
ung mién dich v6i protein P97 tang. Vi vdy, vacxin hién tai thé hién hiéu qua bao vé
vuot troi so v6i vacxin hién co trén thi trudng. Do d6, cac protein tai td hop dé san
xuét vacxin va cdc ché phdm vacxin st dung céc protein tai td hop c6 thé ngan ngira
duoc cac bénh do Mycoplasma hyopneumoniae va Mycoplasma hyorhinis gy ra mot
cach hiéu qua, dic biét 1a cac bénh viém phdi do Mycoplasma & lon va chimg viém

khép do Mycoplasma gay ra.

Mo ta van tat cac hinh vé
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Fig.1 minh hoa céc két qua nhan biét cac khdng thé dic hiéu Mycoplasma
hyopneumoniae sau khi tiém vacxin Mycoplasma 1-gia lon bao gbm protein rP97 cho
lon 3 tudn tudi. TAt ca dit liéu thir nghiém duoc biéu thi bing gia tri trung binh + S.D.
Cac khac biét dang ké gifta vacxin va cac nhom PBS dugc biéu thi 1a * (P < 0,05) va
#% (P < 0,01) (G1: dich tan chira protein tai td hop Mhp HID3138 + rP97, G2: dich tan
chira protein tai td hop Mhp HID3117 + rP97, G3: dich tan chita protein tai td hop
P97, G4: riéng nudc mubi, G5: vacxin thuong mai Mycoflex®) (DPV: ngay sau khi
tiém vacxin)

Fig.2 minh hoa céc két qua danh gia cac chudn d6 khang thé dic hiéu rP97 st
dung ELISA gian tiép sau khi tiém chung vacxin Mycoplasma 1-gid ¢ lon bao gbm
protein rP97 cho lon 3 tudn tudi. TAt ca dir liéu thtr nghiém dugc biéu thi béng gia tri
trung binh + S.D. Céac su khac bi€t déng ké gifra vacxin va cac nhom PBS duge biéu
thi 1a *** (P < 0,001) (G1: dich tan chira protein tai td hop Mhp HID3138 + P97, G2:
dich tan chira protein tai td hop Mhp HID3117 + rP97, G3: dich tan chira protein tai tb
hop P97, G4: riéng nude mudi, G5: vacxin duge thuong mai Mycoflex®) (DPV: ngay

sau khi tiém vacxin).

Fig.3A minh hoa sy so sanh gifta cac cAu trac mau cua protein tai t6 hop rP97m
dugc néu trong SEQ ID NO: 1 va protein tai td hop rP97m dugc néu trong SEQ ID
NO: 13.

Fig.3B minh hoa sy so sanh giita protein tai t6 hop tP97m dugc néu trong SEQ
ID NO: 1 va protein tai td hop rP97m duge néu trong SEQ ID NO: 13.

Fig.4 minh hoa céac két qua khang thé dac hiéu Mycoplasma hyopneumoniae st
dung IDEXX M. hyo ELISA véi cac huyét thanh thu duoc tr lon trudce khi ti€ém
vacxin Mycoplasma 2-gid & lon bao gbm protein tai td hop rP97m, va lén dén 5 tudn
sau khi tiém. Tét ca dit liéu thir nghiém duoc bidu thi bang gié tri trung binh + S.D.
Céc su khac biét dang ké gifta vacxin va cac nhom PBS duge biu thi fa ** (P < 0,01)
va *#** (P < 0,001) (G1: rieng PBS, G2: vacxin thuong mai Respisure®, G3: Mhp
HID3134 + Mhr HID3224 + rP97m, G4: Mhp HID3140 + Mhr HID3224 + rP97m,
G5: Mhp HID3138 + Mhr HID3224 + rP97m).
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Fig.5 minh hoa céc két qua dénh gi4 cac chudn do khéng thé ddc hiu rP97m sit
dung ELISA gian tiép v6i cac huyét thanh thu dugc tr lon trude khi tiém vacxin
Mycoplasma 2-gid ¢ lgn bao gbm protein tai td hop rP97m, va lén dén 5 tuan sau khi
tiém. T4t ca dit lieu thir nghiém dwoc bidu thi bang gia tri trung binh + S.D. Cac su
khac biét dang ké giita vacxin va cac nhém PBS dugc thé hién 1a *** (P < 0,001) (G1:
riéng PBS, G2: vacxin thuong mai Respisure®, G3: Mhp HID3134 + Mhr HID3224 +
P97m, G4: Mhp HID3140 + Mhr HID3224 + rP97m, GS: Mhp HID3138 + Mhr
HID3224 + rP97m).

Fig.6 minh hoa cac két qui dénh gia cac chudn dd khang thé dic hiéu
Mycoplasma hyorhinis st dung thr nghiém ELISA gian tiép v6i cac huyét thanh thu
duge tr lon trude khi tiém vacxin Mycoplasma 2-gid & lon bao gdm protein tai td hop
rP97m, va Ién dén 5 tudn sau khi tiém, trong thir nghiém ELISA, tit c& Mycoplasma
hyorhinis d3 dugc sit dung lam céac khang nguyén. Tét ca dir liéu thr nghiém duge
bidu thi bing gi4 tri trung binh + S.D. Céc su khac biét déng ké gifra vacxin va cac
nhém PBS duoc thé hién 1a ** (P < 0,01) (G1: riéng PBS, G2: vacxin thuong mai
Respisure®, G3: Mhp HID3134 + Mhr HID3224 + rP97m, G4: Mhp HID3140 + Mhr
HID3224 + tP97m, G5: Mhp HID3138 + Mhr HID3224 + rP97m).

Fig.7 minh hoa cac két qua danh gia viéc tao ra gama interferon sau khi PBMC
(Té bao Pon nhian Mau Ngoai vi) dugc phén 14p tir méu thu dugc sau 2 tudn sau khi
tiém cho lon bang vacxin Mycoplasma 2-gid & lon bao gbm protein téi t6 hop rP97m,
va, sau d6, PBMC dugc kich thich bang ching bat hoat Mycoplasma hyopneumoniae.
Tét ca dit liéu thtt nghiém duoc biéu thi bing gia tri trung binh + S.D. Cac su khic
nhau d4ng ké giita nh6m vacxin va nhém vacxin throng mai la ** (P <0,05) va *** (P
< 0,001) (G1: riéng PBS, G2: vacxin thuong mai Respisure®, G3: Mhp HID3134 +
Mhr HID3224 + rP97m, G4: Mhp HID3140 + Mhr HID3224 + rP97m, G5: Mhp
HID3138 + Mhr HID3224 + rP97m).

Fig.8 minh hoa cac két qua so sanh su thay dbi trong lwong lon trude va sau khi
tiém cho lon bang vacxin Mycoplasma 2-gid & lon bao gbm protein tai td hop rP97m
(G1: riéng PBS, G2: vacxin thuong mai Respisure®, G3: Mhp HID3134 + Mhr
HID3224 + rP97m, G4: Mhp HID3140 + Mhr HID3224 + rP97m, G5: Mhp HID3138
+ Mhr HID3224 + rP97m).
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Mo ta chi tiét sang ché

Sang ché dé& cap dén protein tai to hop d¢ san xuat vacxin ngin nglra nhiém
Mycoplasma hyopneumoniae & lgn, protein bao gom trinh tu axit amin dugc néu trong

SEQ ID NO: 1, va dé cap dén polynucleotit ma hoa protein téi td hop.

Hon nita, sang ché dé cap dén protein tai td hop dé san xuét vacxin ngin ngua
nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon, protein nay bao
gbm trinh ty axit amin dugc néu trong SEQ ID NO: 13 va dé cap dén polynucleotit ma

héa protein tai t6 hop.

Hon nita, sang ché dé cap dén viée st dung protein tai to hop dé san xuat vacxin
ngan ngira nhiém Mycoplasma hyopneumoniae 6 lon, protein ndy bao gom trinh tu

axit amin dugc néu trong SEQ ID NO: 1.

Hon nita, sang ché dé cap dén viéc sir dung protein téi to hop dé san xudt vacxin
ngan nglra nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon,

protein nay bao gbm trinh tu axit amin dugc néu trong SEQ ID NO: 13.

Hon nita, sang ché dé cdp dén protein tai to hop sir dung trong viéc san xuat
vacxin ngan ngira nhiém Mycoplasma hyopneumoniae & lon, protein nay bao gébm

trinh tu axit amin dugc néu trong SEQ ID NO: 1.

Hon nita, sang ché dé cap dén protein tai to hop st dung dé san xuat vacxin ngan
ngira nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis 6 lon, protein nay

bao gbém trinh ty axit amin dugc néu trong SEQ ID NO: 13.

Khi protein tai td hop bao gdm trinh ty axit amin dugc néu trong SEQ ID NO: 1
c6 trong vacxin 1-gid ngdn ngua nhim Mycoplasma hyopneumoniae, P97, 1ién quan
dén viéc 1ay nhidm sém va sy xam nhdp cia Mycoplasma hyopneumoniae, c6 thé cam
Umg hiéu qua hon cédc dap ang mién dich t& bao va thé dich chdng lai Mycoplasma
hyopneumoniae va do d6 cam Gng cac dap Gng mién dich hiéu qua hon so véi cac

vacxin thuong mai. Trong ban md ta nay, protein tai td hop nay duge goi la “rP97”.

Khi protein tai td hop bao gdm trinh tu axit amin dugc néu trong SEQ ID NO: 13
c6 trong vacxin 2-gia ngin ngua nhiém Mycoplasma hyopneumoniae va Mycoplasma
hyorhinis, P97, li€én quan dén viéc nhiém sém va sy xam nhdp cla Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis, ¢6 thé cam tng hiéu qua hon cac dap tmg



33974

mién dich té bao va thé dich chong lai Mycoplasma hyopneumoniae va Mycoplasma
hyorhinis va do d6 cam ung hig¢u qué hon cac dap tmg mién dich so v6i cdc vacxin

thuong mai. Trong ban md ta nay, protein tai td hop nay duge goi 1a “rP97m”.

Céc protein tai td hop P97 va rP97m c6 thé dugc tao ra nho dung hop protein
P97 din xuét tir Mycoplasma hyopneumoniae va gen B tiéu don vi doc t6 rudt khong
bén nhiét E.coli (eltb). Cu thé hon, céc protein tai td hop rP97 va rP97m co thé dugc
tao ra nho dung hop céac trinh tu 1dp lai dau tan cing C R1 va R1R2 cua gen P97
Mycoplasma hyopneumoniae va gen E.coli (eltb) va, sau do, khuéch dai ItbR1 va
ItbR1R2 vi cac gen P97 dung hop véi LTB thong qua su phéan Gng chudi polymeraza
(PCR).

Protein tai t6 hop theo séng ché c6 thé bao gdm tat ca polypeptit co it nhét 70%,
80%, 90%, 95%, 98% hoic tot hon 1a it nhat 99% tinh twong ddng voi trinh ty axit
amin dugc néu trong SEQ ID NO: 1 hodc SEQ ID NO: 13. Nhu duoc st dung trong tai
liéu nay, “tinh twong ddng” dé cap dén tidu chudn tuong tu gitta protein hodc cic trinh
tu polynucleotit. Cac polypeptit nay co6 thé c6 su loai bo, thém vao hodc thay thé it
nhit mot axit amin so v6i trinh tu axit amin dugc néu trong SEQ ID NO: 1 hodc SEQ
ID NO: 13. Piém tuong ddng gifta hai trinh ty dya vao ty 18 phén trdm cua tinh dong
nhét va/hodc su bao toan thay thé cta trinh tu.

Khi protein tai td hop theo sang ché duge st dung dé san xudt vacxin, cac protein
tai td hop ¢6 thé dugc thém vao vacxin & dang protein tinh ché hoic c6 thé duogc biéu
hién trong E.coli va dugc bao g@)m trong vacxin ¢ trang thai dich tan & dang chua tinh
ché. Khi protein tai td hop dugce bao gém & trang thai dich tan, néng dd cua dich tan co

thé nim trong khoang tir 0,2 dén 0,3 mg/ml.

Hon nita, sang ché tao ra cac polynucleotit ma hoa cac protein tai td hop.
Polynucleotit co thé bao gém tAt ca cac trinh tu ¢ thé ma hoa trinh ty axit amin dugc
trinh bay tuong tng boi SEQ ID NO: 1 hodc SEQ ID NO:13. Tét hon 13, polynucleotit
c6 thé bao gdm trinh tw bazo duge néu trong SEQ ID NO: 2 hoge SEQ ID NO: 14.
Polynucleotit ¢6 thé c6 it nhat 70%, 80%, 90%, 95%, 98% hodc t6t hon 1a it nhat 99%
tinh twong ddng véi trinh tu bazo dugc néu trong SEQ ID NO: 2 hodc SEQ ID NO: 14.
Ngoai ra, polynucleotit c6 thé bao gdm tat ca cdc polynucleotit c6 kha nang duy tri

hoat tinh sinh hoc ctia SEQ ID NO: 2 hodc SEQ ID NO: 14.
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Hon nita, sang ché dé& cap dén ché phdm vacxin ngin nglra nhiém Mycoplasma

hyopneumoniae (M. hyopneumoniae) bao gdm protein tai td hop rP97.

Ché pham vacxin ngan ngira nhiém Mycoplasma hyopneumoniae theo sang ché
¢6 thé dé cap dén ché pham vacxin 1-gid c6 thé ngan nglra nhiém Mycoplasma
hyopneumoniae & lon va ngan ngura nhiém sém Mycoplasma hyopneumoniae. Protein
tai t6 hop str dung dé san xuit vacxin ngan ngira nhiém Mycoplasma hyopneumoniae
& lon va bao gbm trinh ty axit amin dugc néu trong SEQ ID NO: 1 theo sang ché c6
thé dugc bao gdm trong ché phim vacxin tao ra khang thé dic hiéu P97 @ thic day

dap ing mién dich cam Gng boi Mycoplasma hyopneumoniae bt hoat c6 trong vacxin.

Hon nita, sang ché dé cdp dén ché pham vacxin ngén ngua nhiém Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis bao gbm protein tai td hop rP97m.

Ché pham vacxin ngdn ngira nhidm Mycoplasma hyopneumoniae va Mycoplasma
hyorhinis theo sang ché c6 thé d& cap dén ché phidm vacxin 2-gid ¢ thé ngin
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon va ngan ngira nhiém
sém ching. Protein tai td hop st dung dé sin xuit vacxin ngan nglra nhiém
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lon va bao gbm trinh tu axit
amin dugc néu trong SEQ ID NO: 13 theo sang ché c6 thé bao gdm ché pham vacxin
tao ra khang thé dic hiéu P97 dé thuc ddy dap ung mién dich dugc cam ung boi

Mycoplasma hyopneumoniae va Mycoplasma hyorhinis bt hoat c6 trong vacxin.

Vi viy, ché phdm vacxin theo sang ché c6 thé bao gdbm thém Mycoplasma

hyopneumoniae hodc Mycoplasma hyorhinis bét hoat.

Nhu dugc st dung trong tai li€u nay, thudt ngi “bat hoat” c6 nghia la
“mycoplasma da bi chét”. Mycoplasma bat hoat d6 c6 thé duoc mua hodc dugce tao ra
tir cac té bao séng theo cach da dugc biét dén rong rii trong linh vuc k¥ thuét tuong
ung.

Mycoplasma bét hoat, ¢6 trong ché pham vacxin theo sang ché, c6 thé bao gdbm
ca hai chung ti€u chuén c6 hiéu qua cam tng mién dich c6 thé duoc ting cudng boi
protein téi to hop theo sang ché hoic tac nhan gy bénh cao va su bién mau chuén do
cao tao ra khang thé, trong d6 tac nhan gy bénh cao va su bién mau chuin do cao
duoc phéan 1dp tr lon nhiém mycoplasma. Ngoai ra, tdt hon, mycoplasma bat hoat c6

thé 1a mot mycoplasma ma c6 thé cam ung mot cach hiéu qua khang theé véi
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mycoplasma toan bd va khang nguyén quan trong P97 khi tiém chiing cung v6i protein

tai td hop theo sang ché.

Mycoplasma hyopneumoniae hoac Mycoplasma hyorhinis trong ché phim vacxin
¢6 thé c6 trong vacxin & ndng d nim trong khoang tir 1,0 x10° dén 1,0 x 10 CCU
(don vi thay d6i mau)/ml. Tét hon, Mycoplasma hyopneumoniae hodac Mycoplasma
hyorhinis trong ché phdm vacxin c6 thé ¢6 trong vacxin véi ndng dd nam trong khoang
tir 1,0 x 107 dén 1,0 x 10'° CCU (don vi thay d6i mau)/ml. Tét hon nita, Mycoplasma
hyopneumoniae hodc Mycoplasma hyorhinis trong ché phidm vacxin c6 thé c6 trong
vacxin v6i ndng d6 nim trong khoang 1,0 x 108 dén 1,0 x 10'® CCU (don vi thay doi

mau)/ml.

Ché pham vacxin theo sang ché c6 thé bao gdbm hén hop ta duogc co thé ting
cudng mién dich ciia vacxin d& cam tmg mién dich bao vé ngay ca khi ding t6i thiéu,
va ¢6 thé bao gém mdt hodc nhiéu chét pha loang, t4 dugc hodc chét mang duoc dung
hodc thu y. Thuét ngit ché pham “dugc dung hodc tht y” nhu duge st dung trong tai
liu nay d& cip dén cac ché pham c6 thé chip nhan vé sinh 1y hoc va khong thuong
gdy ra di Gmg hodc phan tmg tuong tu nhu rbi loan da day, hodc chéng mat khi dung
cho dong vat. Cac vi du vé chét mang, t4 dugc va chét pha lodng co thé bao g@)m
duong sita, dudng nho, duong mia, sorbitol, manitol, xylitol, erytritol, maltitol, tinh
bot, keo cao su, anginit, gelatin, canxi phosphat, canxi silicat, chét xo, hop chét hép
thu nuéc, polyvinylpyrolidon, nuée, methylhydroxybenzoat, propylhydroxybenzoat,
hoat thach, magie stearat va dau khoéng. Hon nfta, cac chit dém, céc chét chéng dong,
cac chét boi tron, cac tac nhan lam udt, cdc huong vi, cac chit nhil héa va cac chét bao
quan c6 thé ciing dugc thém vao ché phim vacxin. Céc chit mang phu hop dé sir dung
c6 thé bao gém, nhung khéng gi6i han &, nude mudi, nuée mudi dém phosphat, dung
moi thiét yéu tbi thiéu (MEM), hodc dung moi ngdm nudc bao gdbm MEM ctia dung
dich dém HEPES. Hon hop t4 dugc dé st dung trong ché pham vacxin theo sang ché
bao gdm diu tang cudng dap ing mién dich va 1a ¢6 thé chuyén hoa dugc.

Hon nita, ché phdm vacxin theo sang ché ¢6 thé duoc bao ché st dung cic
phwong phap da biét trong linh vuc k¥ thuét twong Gng dé tao ra viéc giai phong nhanh
chong, bén viing hodc cham thanh phén hoat tinh sau khi dung ché pham cho dong vit

¢6 vii. Cac ché pham c6 thé dudi dang bot, hat nho, vién, nhil twong, sird, cac sol khi,
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nang gelatin mém hoic cing, cac dung dich co thé tiém vo trung, bt vO trung va cac
ché phim tuong tu. Ché phdm vacxin theo séng ché c6 thé duoc dung thong qua bép
thit, duéi da, qua da, tinh mach, mili, bung hodc dudng miéng, tot hon 1a trong co hodc
dusi da. Theo sang ché, trong mot phuong 4n thuc hién, vacxin c6 thé bao gdm
Mycoplasma hyopneumoniae va Mycoplasma hyorhinis bAt hoat, dau c6 thé chuyén
hoéa, chét ddng tring hop khéi polyoxyetylen-polyoxypropylene va chét tring hop axit
acrylic dué6i dang dung moi dau trong nudc. Lugng vacxin c6 thé dugc chon thich hop
phu thudc vao cac nhan t6 khac nhau nhu 19 trinh ding thudc, tudi, giéi tinh, can ning,

va su nghiém trong ctia dong vét.

Hon nita, ché phdm vacxin theo sang ché co thé duoc tao ra theo cdc phuong
phép tiéu chuin trong linh vuc k¥ thut twong tng, loai trlr quy trinh dic trung theo
séng ché, nhu viéc san xuét protein téi td hop rP97 hodc rP97m. Vi du, sinh vat ¢ thé
duoc phat trién trong mdi truong nudi cdy nhu méi trudng day du. Su ting sinh cua
sinh vét c6 thé duogc gidm sat béi cac phuwong phap k§ thuat tiéu chuan nhu do don vi
thay ddi mau sic (CCU). Céc sinh vat co thé dugc thu thap khi dat duge chuén d6 cao
dt. Nguyén lidu c6 thé duge ¢d ddc hodc lam kho lanh thém theo cac phuong phap

thong thuong trude khi duge dua vao vacxin dé bao ché.

Hon nita, sang ché tao ra t4 dugc vacxin ngan ngla nhiém Mycoplasma
hyopneumoniae bao gbdm protein téi td hop rP97, hodc ta4 duge vacxin ngin ngilra
nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis bao gbm protein tai td

hop rP97m.

T4 duogc vacxin c6 thé @& cap dén chét thuc ddy su mién dich va ting cudng tinh
hiéu qua cta vacxin bat hoat. T4 dugc vacxin ¢c6 thé duogc tiém déng thoi hodc sau véi
vacxin bao gdbm Mycoplasma hyopneumoniae va/hodc Mycoplasma hyorhinis bét hoat
dé khuéch dai thém dap ung mién dich trong d6i twong do Mycoplasma
hyopneumoniae va/hodc Mycoplasma hyorhini bét hoat.

Hon nira, sang ché d& cap dén ché phidm vacxin ngin ngira bénh do nhiém
Mycoplasma hyopneumoniae gay ra, ché pham bao gdm protein tai td hop rP97, hoic
tao ra ché pham vacxin ngin nglra bénh do nhiém Mycoplasma hyopneumoniae va

Mycoplasma hyorhinis gay ra, ché phdm bao gbm protein tai td hop rP97m.
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Bénh do nhidm Mycoplasma hyopneumoniae va/hodc Mycoplasma hyorhinis gy
ra c6 thé bao gdbm, nhung khong giGi han &, cac bénh 1dm sang khic nhau do nhiém
mam bénh vao dbi twong. Tét hon, bénh c6 thé bao gdbm hoi chimg ho hép phtrc hop &
lgn (PRCS), viém phdi gy dich & lgn hogc chimg viém khdp dan xuit Mycoplasma
hyorhinis.

Hon nita, sang ché d& cap dén phuong phép sén xuit t4 dugc vacxin ngin ngira
nhiém Mycoplasma hyopneumoniae. Phuong phap bao gdm: 1) tao ra vecto bao gbm
polynucleotit ma hoa protein tai td hop duge néu trong SEQ ID NO: 1; 2) bién nap vat

chu véi vecto nay; va 3) biéu hién protein tai to hop trong vat chu da duoc bién nap.

Hon nita, sang ché dé cap dén phuong phép san xuét t4 dugc vacxin ngin ngira
nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis & lgn. Phuong phap
bao gdm 1) tao ra vecto bao gdm polynucleotit ma hoa protein tai td hop dugc néu
trong SEQ ID NO: 13; 2) bién nap vat chu véi vecto nay; va 3) biéu hién protein tai td

hop trong vat chu da dugce bién nap.

Hon nita, sang ché d& céap dén phuong phép ngin ngua nhiém Mycoplasma
hyopneumoniae & lgn, phuong phap bao gdm viéc tiém chung cho lon ché pham
vacxin ngin ngira nhiém Mycoplasma hyopneumoniae bao gdm protein tai t6 hop
rP97.

Hon nita, sang ché tao ra phuong phdp ngdn ngira nhiém Mycoplasma
hyopneumoniae va Mycoplasma hyorhinis bao gdm viéc tiém ching cho lon ché pham
vacxin ngan ngira nhiém Mycoplasma hyopneumoniae & lon va Mycoplasma hyorhinis
bao gdm protein tai tb hop rP97m.

Lon c6 thé bao gém cac loai lon, khong gidi han cé thé, bi nhiém mycoplasma
tidm tang. Cac phuong phap ngin ngira nhi€m d6 c6 thé duoc st dung song song voi
cac phuong phap diéu tri hodc ngin ngira khac da dugc biét dén trong linh vuc k¥
thuét twong tng. Thuit nglt “tiém chung” st dung trong tai liéu nay c6 nghia la cung
cép cho vt chu ché phém theo sdng ché bang bat ky phuong phép thich hop nao.

Vi du thue hién sang ché
Sau day, sang ché dugc minh hoa chi tiét hon vai viée tham chiéu dén Vi du. Tuy

nhién, nén hiéu rang sang ché khong bi gidi han & Vi du nay.
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Vi du 1. Vacxin 1-gi bao gdm protein rP97
1.1. Pidu ché chung bt hoat Mycoplasma hyopneumoniae

Chung Mycoplasma hyopneumoniae (M hypneumoniae, Mhp) dugc phéan 1ap tir
lon cua cdc trang trai lon gia dinh. Sau d6, phén tich mau protein xac nhan rﬁng Mhp
HID3117 va HID3138, dugc phan 14p tir chung la khac véi chung ti€u chuén,
Mycoplasma hyopneumoniae (Mhp) ] (ATCC 25934). Cac ching mycoplasma
hyoneumoniae, HID3117 va HID3138, dugc nudi cy trong 3 tudn & CO2 5% va 37°C
stt dung mdi truong Friis. Chét nudi cdy dugc bit hoat bang cach ting dd pH t6i
khoang 7.8. Su bt hoat vi khuin duoc thuc hién st dung chét phén Ung bat hoat nhu
etylenimin hai thanh phan (BEI) (Patent My sb 5,565,205). BEI duoc san xuat bang
cach thém 2- bromoetylaminhydrobromua (BEA) (Sigma Aldrich, St.Louis, Mo.,
USA) vao chit 16ng nuoi cdy. Sau d6, BEI dugc trung hoa bang cach thém natri
thiosulfat (Sigma Aldrich, St. Louis, Mo., USA) vao lam chét phan ng trung hoa. Mot
phin chét 16ng nuodi cdy da bét hoat dugc thém moi truong méi va duge nudi chy &
37°C, va dugc nudi céy trong it nhat mot tudn. Sau do, trang thai bat hoat cua chét
long nudi céy bét hoat dugc kiém tra. Sau do, chit long nuoi céy bt hoat dugc ¢o dic

bang cach loc hodc quay ly tam.
1.2. San xuét protein rP97 tai td hop

Protein rP97 tai td hop dugc tao ra bang cach dung hop protein p97 cua
Mycoplasma hyopneumoniae va gen B tidu don vi doc t6 ruot khong bén nhiét E.coli
(eltb). Cu thé hon, ddi v6i cac ching Mhp HID3138 va Mhp HID3117 nhu cac ching
phén 14p ndi dia, hé gen ADN da duoc chiét st dung kit nho chiét ADN gen (RBC
Biosciences). HE gen ADN cia Escherichia coli dugc chiét bang phuong phap dun soi.
Gen B tiéu don vi doc td rudt khong bén nhiét E.coli (eltb) dugc dung hop véi cac
trinh tu 1ap lai ddu tan cing C (R1 va R1R2) ctia gen P97. LtbR1 va 1tbR1R2 nhu céc
gen P97 dugc dung hop véi LTB, duge khuéch dai bang phan tmg chudi polymeraza
(PCR). Cac mdi st dung trong PCR dugc thé hién trén Bang 1 sau day.
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Bang 1
Muc tiéu Cap mdi Piéu kién phan tmg |Kich thudc
sédn pham
Gen B tiéu don vi |[LTBF: 5'-CAC CAT GGC TCC CCA [95°C 20 giay, 300 bp
d(:)C to rudt khong |GAC TAT TAC A-3' ; 57,5°C 40 giay,
bén nhi¢t E.coli Iy TpR: 5.CTG GAT CCC CAT ACT |72°C 15 giy, 30
Escherichia coli |5 AT TGC-3" hu K ’
(elth) chu ky
Gen P97 (r1) RI1F: 5'-CAC CAT GGG GAT CCC |95°C 20 giay, 280 bp
TAC AAA AGA AG-3' 56,5°C 40 giay,
RIR: 5'-GCC AAG CTT AGT AGC  |72°C 15 gidy, 30
AAC TGG T-3' chu k¥
Gen P97 (rIr2)  |RIF: 5-CAC CAT GGG GAT CCC  |95°C 20 giay, 697 bp
TAC AAA AGA AG-3' 49,5°C 40 gidy,
2RsR: 5'-GGT AGT TGG GCT TTG |72°C 30 giay, 30
TTG-3' chu ky
Ltbr] LTBEF: 5'-CAC CAT GGC TCC CCA |95°C 20 giay, 582 bp
GAC TAT TAC A-3' 56,5°C 40 giay,
RIR: 5'-GCC AAG CTT AGT AGC  |72°C 30 gidy, 30
AAC TGG T-3' chu kSI
Ltbrir2 LTBF: 5'-CAC CAT GGC TCC CCA |95°C 20 giay, 1000 bp

GAC TAT TAC A-3'

2RsR: 5'-GGT AGT TGG GCT TTG
TTG-3'

49,5°C 40 giay,

72°C 40 giay, 30
chu ky

Mdi duoc thiét ké theo nghién ciru nay. Céc trinh tuy mdi khac thu duge tir cac

nghién ctru trudge (Conceicao et al., 2006).

Céc san phdm PCR dugc khuéch dai st dung céc mdi LTBF va RIF bao gbm
bén trinh tu bazo (CACC) duge dua vao vecto pENTR/SD (Gateway system,

Invitrogen). Sau do, 1Tb va R1 dugc dung hop véi nhau st dung cac mdi LTBR va
R1F bao gdém enzym gi6i han BamHI. Mdi gen (R1, R1R2, I1tbR1 va ItbRI1R2) dugc

dua vao vecto pENTR/SD va pDEST-42 (Gateway system, Invitrogen) theo chi dan tir

mdi cong ty san xuit gen d6. Dé biu hién mdi protein tai t6 hop, mdi gen duge xen

vao vecto duge bién nap vao té bao kha bién E.coli BL21 bé‘mg cach dién di. Sau do,

mdi té bao kha bién E.coli BL21 dugc nudi cdy trong méi truong 1 L LB chira 100
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pg/mL ampicillin. Isopropyl-B-D-1-thiogalactopyranosit (IPTG) duge thém vao chét
16ng nuoi céy dé dat duoc néng do cudi cung 1a 1 mm. Do do, biéu hién protein dugc
cam Umg trong 3 gid. Chit 16ng nudi cly duoc sidu am, va sau d6 ly tAm dé thu dugc
dich thity phan chtra protein tai t& hgp. Céc protein biéu hién duge tinh ché ding sic
ky 4i luc HisPur Ni-NTA (Thermo Scientific) theo huéng dan tir nha san xuét thiét bi.
Trinh tu axit amin cta protein tai to hop rP97 theo séng ché nhu dugc san xuét cubi
cing duoc md ta trong SEQ ID NO: 1. Trinh ty bazo ma hoéa trinh tu axit amin dugc
néu trong SEQ ID NO: 1 dugc md ta trong SEQ ID NO: 2. Hon nita, cdc trinh tu mdi

nhu d3 stt dung duge thé hién trong SEQ ID NO: 3 dén SEQ ID NO: 12. |

1.3. San xuét vacxin

Mycoplasma hyopneumoniae bAt hoat va ¢b dic duoc trdn vo trung véi ta dugce.
Sau d6, hdn hop duge pha lodng trong thung chira di tiét truing nhu dugc thé hién trén
Bang 2. Hon hop da pha lodng dugc thém vao dich thiy phan chtra rP97, ma, dén luot

né, duoc tron 13n it nhat 30 phut & 4°C dé san xuit vacxin.

Bang 2
Vacxin Vacxin 1-valent
Mycoplasma hyopneumoniae 2,5 x 108 CCU/liéu
(Mhp HID3138, HID3117)
P97 Tbng dich thiy phan 300 pg/ml
Ta duogc Gel Montanide: 20%
Carbopol: 1 mg/ml
PBS Tao thé tich dén 1 ml
Thoi gian tron ft nhat 30 phut (4°C)

CCU = Pon vi thay ddi mau (CCU)
1.4. Xac minh cac tac dung cia vacxin thong qua chuén d6 khang thé
1.4.1. Chuén bi nhém thir nghiém

Lon 3 tudn tudi khong bi nhiém Mycoplasma hyopneumoniae dugc dung dé do
tinh sinh mién dich cua vacxin tmg vién. Viéc c¢6 hodc khong bi nhiém Mycoplasma

hyopneumoniae d6i véi tat ca mau lgn duoc kiém tra tai cic khoang thoi gian déu nhau
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str dung dit liéu 1am sang, viéc c6 hay khong bi viém phéi, cac thir nghiém huyét thanh
khac va dung cu ELISA (IDEXX Laboratories Inc., Westbrook, ME, USA). T4t ca lon
dugc phén vao cédc nhom, mdi nhoém cé 5 con. 0,3 mg/ml protein rP97, Montanide Gel,
Carbopol, san xuét trong Vi du 1.2 dugc tron v6i Mhp HID3138 va Mhp HID3117
duoc bit hoat bang phwong phép theo Vi du 1.1 & ty 1€ tron gidng nhu duoc chi ra tai
Bang 2, theo cach do san xudt ra cac vacxin ndy. Cac vacxin hién tai dugc tiém ching
vao mdi con lon ctia nhém thir nghiém véi 2 ml. Hon nita, 1 ml vacxin thuong mai,
Mycoflex® (Boehringer Ingelheim Animal Health, St. Joseph, MO, USA) dugc tiém
ching vao mdi con lon cia nhém thit nghiém so sanh. Hon nita, 2 ml dich thuy phan
chira riéng protein tai t6 hop rP97 nhu duge san xuét trong Vi du 1.2 dugce tiém ching
cho nhém thtr nghiém so sanh dich thiy phan da xir ly (dich thiy phan r). 2 ml cua
riéng PBS duoc tiém ching vao nhom dbi ching. Do do, cac tht nghiém duoc thuc
hién trén tdng 5 nhom. T4t ca cic nhém dugce tiém thém 21 ngay sau lan tiém ching
dAu tién. Cac mau huyét thanh duogc tich vao 0, 21, 42 va 63 ngay sau 14n tiém ching
vacxin dau tién va duoc luu trit & -20°C cho dén khi st dung trong thir nghiém. Céc

chi tiét vé mdi nhém thtt nghiém duoc thé hién trén Bang 3 dudi day.

Bang 3
Nhém thir nghiém  |Chat dugc dung
Glb Dich thiy phan chtra protein tai t6 hop Mhp HID3138 va rP97
G2 Dich thity phan chura protein tai t6 hop Mhp HID3117 va rP97
G3 Dich thily phan chita protein tai td hop P97
G4 Riéng nude mubdi
G35 Vacxin thwong mai Mycoflex®

1.4.2. Phan tich chuin d6 khang thé stt dung ELISA

Chuin do khang thé diac hiéu Mycoplasma hyopneumoniae dugc do st dung
IDEXX M. hyo. ELISA (IDEXX Laboratories Inc., Westbrook, ME, USA). Chuén do
khéng thé dic hiéu dbi voi rP97 dugc kiém tra st dung protein P97 da biéu hién va da
tinh ché 1am khang nguyén. RP97 (0,5 ng/ giéng) duogc phi 1én dia vi chuén d6 Maxi-
Sorp 96-giéng (NUNC, Thermo Scientific, Penfield, NY, USA) va duoc luu trix g 4°C
trong 16 gid. Pia dugc rira béng PBS (PBST) chtta Tween 20 0,05% , va sau do dugc
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chan bing PBS (PBSM) chira 5% sita khong béo. Sau khi rira dia ba 1an bing PBST,
100 pl huyét thanh (1 : 100 PBSM) duge thém vao dia. Sau khi rira dia ba 1an bang
PBST, khang thé IgG dé khang lon cdng hop horseradish peroxidase (HRP) (Sigma
Aldrich, St. Louis, MO, USA) dugc thém vao dia va dugc nuoi céy. Sau khi nra dia
bang PBST, phan tng xay ra voi chit nén o-phenylendiamin (OPD) (Sigma Aldrich,
St. Louis, MO, USA).

Do muc khang thé huyét thanh ddc trung Mycoplasma hyopneumoniae

Cac két qua cliia cdc mirc khang thé huyét thanh dic trung Mycoplasma
hyopneumoniae nhu dugce cam tng bdi cac vacxin tng vién khac nhau dugc phan tich
théng ké str dung phan mém GraphPad Prism 5 (GraphPad Software Inc., La Jolla,
CA, USA). ANOVA hai chiéu két hop véi viéc kiém tra sau Bonferroni dugc st dung
dé danh gia cac sy khdc nhau trong cac chudn d6 khang thé huyét thanh gitta céc
nhém. Céc sy khic nhau dang ké dugce biéu hién boi P< 0,05. Céc két qua do muc

khang thé dugc minh hoa trén Fig.1.

Nhu duoc minh hoa trén Fig.1, nhém déi chimg da diéu tri PBS thé hién dap ing
am subt qua trinh tiém ching. Mat khac, cic nhém G1 va G2 thé hién cac dép tng
duong tir 42 ngay sau khi tiém chung cho dén cudi thtr nghiém. Hon nita, nhoém tiém
vacxin hién tai thé hién muc khang thé cao hon nhém da diéu tri MFlex G5, day la
nhom tiém ching vacxin thuong mai. Nhom G2 thé hién muc khang thé tLrorng tu voi
mtc khang thé ctia nhém vacxin thwong mai G5 ¢ 63 ngay sau khi tiém ching. Cac
nhém G1 va G2 cam tng cac mic khang thé cao nhét tai 42 va 63 ngay sau khi tiém

chung, diy la cac gia tri théng ké quan trong khi so sanh v6i nhém diéu tri PBS.
Danh gia dap tng mién dich ddc trung rP97

Dé danh gia dap tmg mién dich dic trung rP97, ELISA gian tiép duoc thuc hién

stt dung huyét thanh lon da tiém vacxin. Cic két qua dugc minh hoa trén Fig.2.

Nhu dugc minh hoa trén Fig.2, cdc mic khang thé dic hiéu rP97 ting lién tuc
trong cac nhom thir nghiém G1, G2 va G3, thé hién gia tri cao nhét tai 42 ngdy sau khi
tiém chung. Cu thé, tai 42 ngay va 63 ngay sau khi tiém chung, cac nhom G1, G2 va
G3 thé hién cac mic cao hon dang ké ctia chun do khang thé so v6i nhém dbi ching
(P< 0,001), va khong c6 sy khac biét dang ké gitta ba nhom tiém vacxin G1, G2 va
G3. Tai ngay 42 sau khi tiém ching, cac nhém G1, G2 va G3 thé hién twong Gmg cac
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chuén 49 khang thé cao hon 19, 20 va 16 13n so v6i chun d9 khang thé cia nhom d6i
chting. Mt khac, nhom d8i chimg G4 va nhém vacxin thuong mai G5 thé hién khong
c6 dap tng mién dich dic trung rP97. T cac két qua nay, ¢b thé x4c nhan rang céc
mic chuin do khang thé dbi véi protein P97 bam vao bang khong trong cdc vacxin
thuong mai co san, trong khi d6 vacxin san xuit theo sang ché thé hién chudn d6
khang thé cao d6i v6i rP97. Su x4c nhan nay nhit quin v6i cac bao céo trude day rang
céac vacxin thuong mai khong c6 kha ning tao ra céac chuén dd khang thé dac hiéu P97.
Do d6, vacxin san xuét theo séng ché ¢6 thé hiéu qua hon qua viéc cho phép chuin do

khang thé cao dbi v6i rP97 so voi cac vacxin thuong mai thong thuong.
1.5. Panh gia tinh hiéu qua cua vacxin bét hoat & lon

Pé danh gia hiu qua cla vacxin da sin xudt, ching t6i phéan 14p vi khuén tir lon
cua trang trai noi mycoplasma hién dién. Cac chudn do khang thé PCR dic trung
mycoplasma va ELISA dugc kiém tra d& x4c nhén rang mycoplasma dang lan truyén
trong cac trang trai. Nhém G1 bao gdm Mhp HID3138 va rP97 trong sb cac vacxin sén
xuét trong Vi du 1.4.1 da tiém diéu tri vacxin tai 1 va 4 tudn. Cac triéu chirng 1am sang
(c6 hay khong c6 ching ho, su suy nhuoc, bai tiét dich miii) cia nhém G1 duoc quan
sat trong 3 tuan sau khi tiém chung. Sau 3 tudn, 5 ddi twong trong mdi nhém dugce lya
chon ngiu nhién va chi s bénh tich dai thé cta cac phéi cua chang dugc tinh toan.
Phuong phép danh gid sit dung chi s bénh tich dai thé ctia phoi dugc phan tich bénh
tich dai thé cta phdi lién quan dén bénh duong ho hip. Diéu nay hoan thanh bang cach
thiét 1ap toan bo thé tich phdi 1 100 va chia 100 diém dua vao thé tich cla mdi 14 phdi
va sau d6 phan tich c6 bénh tich dai thé hay khong c6 bénh tich dai thé cua moi phéi.
Cac két qua dugce thé hién trén Bang 4.

Bang 4
Nhém Sé luong cac Céc triéu ching lam sang Chi s6 bénh tich
kiém tra | doi twong dugc ; phoi*
kiém tra Chirng | Suy nhugc | Tiét dich
ho mili
Nhom 10 2/10 0/10 1/10 13,8+4.9
tiém
chung
vacxin
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Nhoém dbi 10 9/10 7/10 9/10 72.,4+8.3
ching

*: 5 ddi twong trong mdi nhém dugce lua chon ngau nhién va chi s bénh tich dai

thé cta cac phoi cua chung dugce do

Nhu thé hién trén Bang 4, chirng ho, su suy nhugc, va tiét dich miii dugc quan
sat trong nhom dbi chimg khong tiém vacxin, nhung cic tri¢u ching lam sang do
khéng duoc quan sat trong nhom tiém vacxin. C6 sy khéc nhau dang ké giita cdc nhom
dbi chtmg va nhém da tiém vacxin vé chi sb bénh tich dai thé cta phéi. Do d6, vacxin
san xuit theo sang ché da duoc thé hién dé giam cac triéu chimg duong ho hép va cac

bénh tich phdi khi tiém chiing cho lon trén cac trang trai c6 mycoplasma.

Céc két qua trén dé xuét ring protein tai td hop rP97 theo sdng ché c6 thé hiru ich
cho vacxin chdng lai Mycoplasma hyopneumoniae. Hon nita, vacxin bao gbdm protein
t4i t6 hop c6 thé bao gbm nhan t6 gin dang ké P97, day 1a mot nhan t5 quan trong d6i
_V6i viée nhiém sém Mycoplasma hyopneumoniae, khac v6i vacxin thong thuong
khong c6 nhén t6 gin dang ké P97. Do do, diéu nay c6 thé cho phép sy hinh thanh ro
rang khang thé cho phép kiém tra liéu d3 tiém vacxin hay chua. Hon nita, didu nay co
thé ngan viéc truyén vi khudn di nhi®m tu nhién va khuan lac cua ching trén 1dng
rung ho hép, diéu nay dugc chi ra nhu han ché k¥ thudt ciia cac vacxin thuong mai
thong thuong. D6 14, protein tai td hop rP97 theo sang ché c6 thé ngan hiéu qua

mycoplasma thdng qua viéc ngén sy xdm nhap sém ctia Mycoplasma hyopneumoniae.
Vi du 2. Vacxin 2-gia bao gom rP97m
2.1. Diéu ché chiing mycoplasma

Céc chung Mycoplasma hyopneumoniae (Mhp) va Mycoplasma hyorhinis (Mhr)
duoc phén 1ap tir cac phbi thé hién céc bénh tich phéi Mycoplasma & lon va dugc nudi
chy trong 3 ngay & CO?5%va 37°C st dung mdi truong Friis. Ching toi da xac nhan
qua viéc phan tich mau protein ma cac ching Mhp HID3134, HID3140, HID3138, va
Mhr HID3224 nhu d3 phan lap 1a cdc chung khac nhau so v6i cdc ching ti€u chuén
ctia Mycoplasma hyopneumoniae va Mycoplasma hyorhinis. Cac ching nay dugce ky
vong 1a cdc ching tac nhan gy bénh cao va chudn d6 cao cam tUng cic khang thé.
Chét nu6i céy duoc diéu chinh dén pH 7,8 va sau d6 duoc bat hoat st dung chét phéan

{mg bét hoat nhu etylenimin hai thanh phan (BEI) (Patent My s6 5,565,205). BEI dugc
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tao ra bang cach thém L-bromoetylaminhydrobromit (BEA) (Sigma-Aldrich, St. Louis,
MO, USA) vao chat 1éng nudi cdy. Sau do, thuc hién viéc trung hoa bang cach thém
natri thiosulfat (Sigma-Aldrich, St. Louis, Mo., USA) lam chét phan tmg trung hoa vao
n6. Phan chit 1ong nudi cdy bat hoat dwgc thém vao dung modi mdi va duge nudi cly &
37°C, va dugc nudi céy trong it nhat mot tudn. Sau do, trang thai bat hoat cua chét
1ong nuodi cdy da bét hoat dugc kidm tra. Sau do, chét 1éng nudi cdy da bét hoat duoc

cd dic bang cach quay ly tAm.
2.2. Bidu ché protein rP97m

Protein tai t& hop rP97m duoc sin xuét bang cach dung hop protein P97 cia
Mycoplasma hyopneumoniae va gen B tidu don vi doc t6 rudt khong bén nhiét E.coli
(eltb). RP97 trong Vi du 1 thu duge tir Mhp khong xur ly va sau d6 duoc dung hop véi
LTB. Tuy nhién, rP97m dugc tao ra béng cach tao riéng R1 va R2 sur dung trinh tu
bazo R1 va R2, nhu céc vi tri 161 ctia P97, va sy dung hgp R1 va R2 v6i LTB. Cu thé
hon, su tai td hop cta protein rP97m duoc thuc hién s dung hé théng biéu hién pET-
30a (+) (Novagen, USA). Cac plasmit bidu hién duoc xen vao cac té bao canh tranh E.
coli BL21 codon-plus RIL (Novagen) st dung s6c nhiét, ma, dén luot nd, duge nuodi
cdy trong 1 L mdi trudng Luria-Bertani (LB) chira 50 pg/mL kanamyxin. Sau d6 biéu
hién protein dugc cam Gng trong 3 gid¢ véi 1 mM isopropyl-B-D-1-
thiogalactopyranosit (IPTG). Chét 16ng nudi cdy trai qua siéu 4m, va sau d6 quay ly
tam d& thu duoc dich thity phan chtra protein tai td hop. Cot Ni-NTA duge st dung dé
lam sach va ¢6 dic protein tai t6 hop tir dich thily phan. Trinh ty axit amin clia protein
tai t6 hop rP97m theo séng ché nhu duoc tao ra mo ta trong SEQ ID NO: 13. Trinh tu
bazo md héa axit amin dugc thé hién bdi SEQ ID NO.: 13 dugc md ta trong SEQ ID
NO: 14.

Hon nita, cac cAu trac trinh tu va tinh tuong déng cua rP97 va rP97m duogc so
sanh v&i nhau dé x4c nhén su twong tu clia protein tai td hop rP97 nhu duoc san xuAt
theo Vi du 1.2 va protein tai td hop rP97m nhu san xudt theo Vi du 2.2. Cac két qua
dugc minh hoa trén Fig.3.

Nhu dugc minh hoa trén Fig.3A, rP97 va rP97m ¢6 céac cAu tric khac nhau. Pic
biét, rP97m do su téng hop riéng R1 va R2 dé tao thanh chi cac vi tri co ban. Nhu
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dwoc minh hoa trén Fig.3B, ca hai trinh ty thé hién 64,13% tinh tuong dong va thé
hién tinh twong dong rét thap.

2.3. San xuat vacxin

Mycoplasma hyopneumoniae va Mycoplasma hyorhinis bat hoat va dd co dic
duoc tron vo trung véi ta duge. Sau d6, hon hop duge pha lodng trong binh chira da

tiét trung nhu dugce thé hién trén Bang 5, va sau d6 dugc tron trong it nhét 24 gio.

Béang 5

Vacxin Vacxin 2-gié

Mycoplasma hyopneumoniae 1,0 x 10° CCU/lidu
(Mhp HID3134, HID3140, hoac HID3138)

Mycoplasma hyorhinis 1,0 x 10° CCU/liéu
(Mhr HID3224)
rP97m Protein tinh ché

100 pg/liéu

Ta duoc IMS1313: 50%
PBS Tao thé tich dén 2 ml
Thoi gian tron ft nhét 24 gior (4°C)

CCU = Don vi thay d6i mau (CCU)
2.4. Xac minh hiéu qua vacxin
2.4.1. Chuén bi nhém thir nghiém

Lon 3 tuan tudi khong bi nhiém Mycoplasma hyopneumoniae va Mycoplasma
hyorhinis dugc sir dung dé do tinh sinh mién dich cua vacxin (mg vién. C6 hay khong
viée nhiém Mycoplasma hyopneumoniae va Mycoplasma hyorhinis v6i tat ca cac mau
lon dugc kiém tra tai cac khoang thoi gian déu nhau st dung cac triéu chimg 14m sang,
c6 hay khong c6 viém phdi, cac thir nghiém huyét thanh khac va dung cu ELISA
(IDEXX Laboratories Inc., Westbrook, ME, USA). Téat ca lon duge phin vao cic
nhom, mdi nhém c¢6 4 con. Mhp HID3134, Mhp HID3140, Mhp HID3138 va Mhr
HID3224 duge bit hoat bing phuong phap theo Vi du 2.1 va rP97 dugc tron véi nhau

& ty 18 tron nhu trén Bang 5 d€ san xuét vacxin ndy. Sau do, cdc vacxin nay dugc dung
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cho mdi con lgn ctia nhém thit nghiém véi 2 ml mdi 1an. Cac mau thir duoc lya chon 4
ngay trude khi tiém chung, va trong 1, 2, 4 va 5 tuan sau khi tiém chung. Cac chi tiét
vé& mdi nhém thir nghiém dugc thé hién trén Bang 6 dudi ddy. Nhém thir nghiém so
sanh dugc thiét 1ap 1a nhom dugce diéu tri béng Respisure® (Zoetis, USA), vacxin
thwong mai. Sau viéc tiém ching vacxin, mau duoc thu thap va huyét thanh duoc tach

riéng va luu trit & -20°C.

Bang 6
Nhém thtr nghiém Chét dugc dung
Nhoém 1(G1) Riéng PBS
Nhoém 2 (G2) Vacxin thurong mai Respisure®
Nhom 3 (G3) Mhp HID3134 + Mhr HID3224 + rP97m
Nhom 4 (G4) Mhp HID3140 + Mhr HID3224+ rP97m
Nhém 5 (G5) Mhp HID3138 + Mhr HID3224+ rP97m

2.4.2. Phan tich chuin do khang thé st dung ELISA

Chuén dd khang thé dic hiéu Mycoplasma hyopneumoniae duge do su dung
dung cu IDEXX M. hyo +. ELISA (IDEXX Laboratories Inc., Westbrook, ME, USA).
Chuén dd khang thé dic hiéu P97m dugc do béng cach phu protein tinh ché rP97m
lam khang nguyén. Chuén do khang thé dic hiéu Mycoplasma hyorhinis duge do bang
cach phu toan bd vacxin vi khudn Mycoplasma hyorhins 1lam khiang nguyén. Mai
khang nguyén (rP97m: 0,2 g/ giéng, vacxin vi khuén nguyén chat Mhr: 25 ng/ giéng)
dugc phd 1én dia vi chudn d6 Maxi-Sorp 96-giéng (NUNC, Thermo Scientific,
Penfield, NY, USA), ma, dén luot né, duoc luu trir trong 16 gio ¢ 4°C va sau do trong
2 gitr & 37°C. Pia dugc rira ba 1in bing PBS-T bd sung thém Tween 20 0,05% va
duoc chin lai bang BSA 1% trong PBS ¢ 37°C trong 2 gi¢. Sau khi rira dia ba lan
bang PBS-T, 100 pl huyét thanh (pha lodng 1 : 100, BSA 0,1% trong PBS) dugc thém
vao dia. Phan mg xay ra & 37°C trong 2 gio. Sau 3 14n rira dia bang PBS-T, khang thé
IgG dé khang lon cong hop horseradish peroxidase (Abcam, UK) duoc thém vao dia.
Phan tng xay ra trong 1 gio & 37°C. Sau do, dia dugc rua bdn 1an bang PBS-T.
BioFX® TMB One Component HRP Microwell Substrate (SurModics®, USA) dugc
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thém vao d6 va phan tng tbi xay ra trong 5 phat ¢ nhiét do phong va chét dirng phan
g dugc thém vao do dé dung phan tng. Sau d6, kha nang hép thu dugc do & 450 nm

va céac két qua dugc x4c nhan.
Do mittc khang thé huyét thanh dic hiéu Mycoplasma hyopneumoniae

Truéce khi tiém ching, tit ca miu lon dugc kiém tra huyét thanh va sau d6 thé
hién d4p Gng &m va sau d6 thir nghiém duoc thue hién. Cac két qua vé cac murc khang
thé huyét thanh dic trung Mycoplasma hyopneumoniae nhu dugc cam ng boi cac ing
vién vacxin Mycoplasma 2-gid ¢ lon dugc phéan tich théng ké sir dung phin mém
GraphPad Prism 5 (GraphPad Software Inc., La Jolla, CA, USA). ANOVA hai chidu
két hop véi viée kiém tra sau Bonferroni dugc st dung dé danh gia cac su khac nhau
trong cac chudn do khang thé huyét thanh giita cdc nhém. Céc sy khac nhau déng ké
duoc bidu hién béi P < 0,05. Céc két qua do mitc khang thé dugc minh hoa trén Fig.4.

Nhu dwge minh hoa trén Fig.4, nhém G1 dugc diéu tri bing G1 PBS thé hién dap
ung am trong sudt qua trinh tiém ching. Miac khac, da xdc nhén duge rang cac nhoém
G3, G4 va G5 thé hién dap tng duong tlr hai tuan sau khi tiém chung cho dén cubi thir
nghiém sao cho dap Ung mién dich thé dich xay ra. Cu thé, mirc chuén do khang thé
ting manh mé& tu 2 tudn dén 5 tudn sau khi tiém ching, thé hién mtc khang thé cao
hon muc khang thé ctia nhém vacxin thwong mai G2 qua toan b vung thoi gian cia
thtr nghiém. Khi so sanh v6i nhém G1 PBS, cac nhém G3, G4 va G5 thé hién cac gia
tri quan trong vé théng ké. Cac két qua nay dé xut rang vacxin mycoplasma 2-gia bao
gdm protein rP97m da san xuét c6 thé cam tmg khang thé v6i hiéu suét 16n hon so véi
vacxin thuong mai hién c¢6 cam ung. Két qua nay cho thdy rang protein rP97m c6 thé
d4y manh hon nita phan tng tao thanh khang thé bang ching.

Do muic khang thé huyét thanh ddc trung rP97

Dé danh gi4 cac dap tmg mién dich ddc trung rP97m cam tng bdi cac Gmg vién
vacxin khéc nhau trong thir nghiém st dung vacxin Mycoplasma 2-gié & lon, ELISA
gian tiép dugc thuc hién st dung cac huyét thanh tir lon da tiém vacxin. Cac két qua
dugc minh hoa trén Fig.5.

Nhu duoc minh hoa trén Fig.5, cdc mtrc khang thé dac hiéu rP97m dbi vai cac
nhom d3 tiém vacxin G3, G4 va G5 da bat dau ting tir ngdy 14 sau khi tiém ching.

Khi so sanh v6i nhém G1 PBS, cdc mitc khéng thé dac hiéu rP97m dbi v6i cac nhom
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da tiém vacxin G3, G4 va G5 ¢6 céac gié tri quan trong vé théng ké. Nguoc lai, khang
thé dic hiéu rP97m khdng duoc phat hién trong nhom G2 da tiém vacxin thuong mai.
Céc két qua nay cho thdy riang cac vacxin thwong mai khong bao gbm protein P97,
protein nay dong vai tr0 quan trong d6i v&i viee bao vé sém chdng lai Mycoplasma &

lon.
Do mirc khang thé huyét thanh déc hiéu Mycoplasma hyorhinis

Vacxin Mycoplasma 2-gia & lgn bao gdm Mycoplasma hyorhinis. Vi vy, muc
khang thé chdng lai Mycoplasma hyorhinis dugc do. Cac két qua dugc minh hoa trén
Fig.6. Tuong tu, tAt ca mAu lon 12 4m tinh vé huyét thanh tru6e khi tiém ching va sau

d6 thir nghiém duogc thuc hién.

Nhu duge minh hoa trén Fig.6, nhom G1 PBS ¢6 ddp Gng am trong sudt qua trinh
tiém ching. Mt khac, nhém G3, G4 va G5, cic nhém nay dugc tiém ching bang
vacxin 2-gia thé hién déap ing duong tir tudn thir 4 sau khi tiém chung cho dén cubi thir
nghiém. Nhom 4 nhom didu tri c6 gia tri quan trong vé thdng ké khi so sanh v6i nhom
PBS. Do d6, da xéc nhin duoc ring Nhém 4 nhém diéu tri thé hién dap émg mién dich
thé dich. Mit khac, Mycoplasma hyorhinis khong bao gbm trong nhém vacxin thuong
mai G2 sao cho khang thé dic hiéu Mycoplasma hyorhinis khong dugc phat hién trong
d6. Nhom G2 nay chi dap timg 4m cho dén 5 tuan sau khi tiém chung.

2.4.3. Nhan biét dap tng mién dich té bao nhy tiém ching béng vacxin 2-gia

Pé danh gia mién dich té bao cua vacxin Mycoplasma 2-gia ¢ lon, PBMC (Té
bao Pon nhan M4u Ngoai vi) dugc phan lap tu mau mau lon tai hai tudn sau khi tiém
chiing, d6 13, tai thoi diém khi khéng thé bit dau dugc hinh thanh. S6 lugng IFN-y nhu
duoc tao ra sau khi kich thich bang Mycoplasma hyoneumoniae dugce dénh gia st dung

dung cu ELISA INF-y lon tlr cong ty Novex. Cac két qua dugc minh hoat trén Fig.7.

Nhu duoc minh hoa trén Fig.7, nhém vacxin thuong mai thé hién duy nhét dap
mg mién dich té bao thip, trong khi d6 cac nhom G3, G4 va G5 dugc tiém chung Vo1
vacxin 2-gia nhu dugc tao ra trong Vi du 2 ¢6 céc gid tri sinh INF-y cao hon dang ké
vé théng ké so véi gia tri sinh ciia nhom vacxin thuong mai G2. Chung t6i cling nhén
ra ring vacxin 2-gid nhu san xuit c6 thé cam tng dap ing mién dich té bao tét hon so

v4i nhom vacxin thuong mai.
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2.4.4. Nhan dang céc tac dung phu do tiém ching Vacxin 2-gia

Pé danh gia cac tac dung phu cta vacxin Mycoplasma 2-gid & lon, trong lugng
co thé ctia cac nhom thir nghiém dugce do va so sanh voi nhau. Néi chung, céc tac dung
phu do tiém vacxin ¢ thé bao gdm c4c triéu ching nhu viém, hoai tir da, cac con tai
bin, v.v. Khi tac dung phu dit doi, didu nay c6 thé lam ché va gy thiét hai dbi voi
trang trai. Thém vao do, khi céc tac dung phu sau khi tiém vacxin xuét hién, lugng
thire dn lon dn vao s&€ gidm nhanh choéng va tbc d6 tang truéng lon s& gidm. Péanh gia
liéu c¢6 hay khong viéc vacxin Mycoplasma 2-gia da san xuét gdy ra cac tac dung c6
hai do viéc tiém vacxin do, trong lugng co thé ctia nhom dbi ching G1, nhom vacxin
thuong mai G2 va nhém d tiém vacxin hién tai G3, G4 va G5 duge do trong nam tudn

sau khi tiém chung. Cac két qua dwgc minh hoa trén Fig.8.

Nhu dugc minh hoa trén Fig.8, khong c6 sy khac nhau vé trong luong giita cac
nhoém d3 tiém vacxin hién tai G3, G4 va G5, nhom dbi chimg G1 va nhém vacxin
thuong mai G2. Do do, chung t6i cling nhén ra rang vacxin mycoplasma 2-gia da san
xuit bao gdm rP97m c6 thé dugc str dung lam vacxin an toan ma khong c6 cic tic

dung phu 1én lon.

Vacxin 2-gi4 bao gdm protein tai t6 hop gbém c6 trinh ty axit amin nhu dugc néu
trong SEQ ID NO: 13 din dén mirc d4p ing mién dich thé dich ddc hiéu Mycoplasma
hyopneumoniae va Mycoplasma hyorhinis cao, va mrc dap ung mién dich t& bao dic
hiéu Mycoplasma hyopneumoniae cao. Do d6, vacxin 2-gid bao gdm protein tai t hop
gdm ¢6 trinh ty axit amin dugc néu trong SEQ ID NO: 13 ¢6 thé hiéu qua hon vé viée

cam g dap rng mién dich hon so véi vacxin thuong mai.
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Yéu cau bdao ho

1. Protein tai to hgp d€ san xuat vacxin ngan ngra nhiém Mycoplasma hyopneumoniae

& lon, protein nay bao gbm trinh tu axit amin dugc néu trong SEQ ID NO: 1.
2. Polynucleotit ma hoa protein tai td hop theo diém 1.

3. Polynucleotit theo diém 2, trong dé polynucleotit nay bao gbm trinh tw bazo dugc

néu trong SEQ ID NO: 2.

4. Ché phdm vacxin ngin nglra nhiém Mycoplasma hyopneumoniae, ché phim nay bao

gdm protein tai to hop theo diém 1.

5. Ché phdm theo diém 4, trong d6 ché phdm nay bao gbdm thém Mycoplasma

hyopneumoniae bat hoat.

6. Ché pham theo diém 5, trong 46 Mycoplasma hyopneumoniae bét hoat dugc bao
gdm voi lugng nim trong khoang tir 1,0 x10° dén 1,0 x 10'® CCU (don vi thay d6i

mau)/ml.

7. T4 dugc vacxin ngin nglra nhiém Mycoplasma hyopneumoniae bao gom protein tai

t6 hop theo diém 1.

8. Ché phim vacxin ngin ngira bénh gy ra do nhiém Mycoplasma hyopneumoniae,

ché phdm nay bao gbm protein tai td hop theo diém 1.

9. Phuong phép san xudt t4 dugc vacxin ngin ngira nhiém Mycoplasma

hyopneumoniae, phuong phap nay bao gbm cac bude:

1) tao ra vecto bao gdm polynucleotit ma héa protein tai td hop duoc néu trong
SEQ ID NO: 1;

2) bién nap vat chu st dung vecto nay; va
3) biéu hién protein tai td hop trong vét chu da dugc bién nap.

10. Protein tai t& hop dé san xudt vacxin ngin ngira nhiém Mycoplasma
hyopneumoniae va Mycoplasma hyorhinis & lon, protein nay bao gbm trinh tu axit

amin dugc néu trong SEQ ID NO: 13.

11. Polynucleotit ma héa protein tai t4 hop theo diém 11.
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12. Polynucleotit theo diém 12, trong d6 polynucleotit gbm ¢6 trinh tu bazo duge néu

trong SEQ ID NO: 14.

13. Ché phdm vacxin ngdn nglra nhiém Mycoplasma hyopneumoniae va Mycoplasma

hyorhinis & lon bao gOm protein tai td hop theo diém 11.

14. Ché phém theo diém 14, trong d6 ché pham nay bao gdm thém Mycoplasma

hyopneumoniae bét hoat va Mycoplasma hyorhinis bét hoat.

15. Ché pham theo diém 15, trong @6 Mycoplasma hyopneumoniae b4t hoat hoic
Mycoplasma hyorhinis bét hoat bao gdm véi ndng do nam trong khoang tr 1,0 x 10°

dén 1,0 x 101 CCUs (Pon vi thay d6i mau)/ml.

16. T4 duoc vacxin ngin nglra nhiém Mycoplasma hyopneumoniae va Mycoplasma

hyorhinis & lon bao gdm protein ti to hop theo diém 11.

17. Ché phim vacxin ngin nglra bénh gay ra do nhiém Mycoplasma hyopneumoniae
va Mycoplasma hyorhinis & 1gn, ché phAm nay bao gdm protein tai t6 hop theo diém

11.

18. Phuong phdp san xudt t4 dwoc vacxin ngin ngira nhiém Mycoplasma

hyopneumoniae va Mycoplasma hyorhinis & 1on, phuong phép nay bao gbm cac bude: -

1) tao ra vecto bao gbm polynucleotit ma hoa protein tai td hop dugc néu trong

SEQ ID NO: 13;
2) bién nap vét chu st dung vecto nay; va

3) biéu hién protein tai td hop trong vét chu da dugc bién nap.
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DANH MUC TRINH TV
<116> 1Innovac

<120> PROTEIN TAI TO HQP’DE SAN XUAT VACXIN NGAN NGUA NHIEM MYCOPLASMA
HYOPNEUMONIAE G LON VA CHE PHAM VACXIN BAO GOM PROTEIN NAY

<130> INNOVAC1-1P-1

<150> 2016-0103259
<151> 2016-08-12

<160> 14

<170> PatentIn version 3.2
<210> 1

<211> 274

<212> PRT

<213> artificial sequence

<220>
<223> Mycoplasma hyopneumoniae rP97 protein sequence

<400> 1

Met Gly Ile Pro Thr Lys Glu Gly Lys Arg Glu Glu Val Asp Lys Lys
1 5 10 15

Val Lys Glu Leu Asp Asn Lys Ile Lys Gly Ile Leu Pro Gln Pro Pro
20 25 30

Ala Ala Lys Pro Glu Ala Ala Lys Pro Val Ala Ala Lys Pro Glu Ala
35 40 45

Ala Lys Pro Val Ala Ala Lys Pro Glu 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 Thr Asn Thr Asn Thr Gly Phe Ser
85 90 95

Leu Thr Asn Lys Pro Lys Glu Asp Tyr Phe Pro Met Ala Phe Ser Tyr
100 105 110
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Lys Leu Glu Tyr Thr Asp Glu Asn Lys Leu Ser Leu Lys Thr Pro Glu
115 120 125

Ile Asn Val Phe Leu Glu Leu Val His Gln Ser Glu Tyr Glu Glu Gln
130 135 140

Lys Ile Ile Lys Glu Leu Asp Lys Thr Val Leu Asn Leu Gln Tyr Gln
145 150 155 160

Phe Gln Glu Val Lys Val Thr Ser Glu Gln Tyr Gln Lys Leu Ser His
165 170 175

Pro Met Met Thr Glu Gly Ser Pro Asn Gln Gly Lys Lys Gly Glu Gly
180 185 190

Thr Pro Asn Gln Gly Lys Lys Ala Glu Gly Ala Pro Asn Gln Gly Lys
195 200 205

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

Asn Gln Gln Ser Pro Thr Thr Lys Gly Gly Arg Ala Asp Pro Ala Phe
225 230 235 240

Leu Tyr Lys Val Val Ile Asn Ser Lys Leu Glu Gly Lys Pro Ile Pro
245 250 255

Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr Gly His His His His
260 265 270

His His

<210> 2

<211> 825

<212> DNA

<213> artificial sequence

<220>
<223> Mycoplasma hyopneumoniae rP97 DNA sequence

<400> 2
atggggatcc ctacaaaaga aggtaaaaga gaagaagtag ataaaaaagt taaagaatta 60
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gataataaaa
ccagtagcag
cctgaagcag
cctgaagcag
Cccaaaagaag
aaattaagcc
tatgaagaac
ttccaggaag
gagggatctc
gaaggcgctc
gagggtgctt
ttgtacaaag
ggtctcgatt
<210> 3

<211> 25

<212>

<213>

220>
<223>

<400> 3

DNA
artificial sequence

taaaaggtat
ctaaacctga
caaaaccagt
caaaaccagt
actatttccc
taaaaacacc
aaaaaataat
tcaaggtaac
ctaatcaagg
ctaaccaagg
ctaatcaaca
tggtgatcaa

ctacgcgtac

attacctcag
agcagcaaaa
agcggctaaa
tgctactaat
aatggcetttt
ggaaattaat
aaaggaacta
tagtgaacaa
taaaaaagga
caaaaaagcc
aagcccaact
ttcgaagctt

cggtcatcat

LTB Forward primer

caccatggct ccccagacta ttaca

<210> 4
<211> 21
<212> DNA
<213>
<220>
<223>
<400> 4

artificial sequence

LTB Reverse primer

ctggatcccc atactgattg c

<210> 5
<211> 26

33974

cccccageag
ccagtagcgg
cctgaagcag
actaatactg
agttataaat
gtatttttag
gataaaactg
tatcagaaac
gaaggaactc
gaaggcgcac
accaagggtg
gaaggtaagc

caccatcacc
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ctaaaccaga
ctaaacctga
caaaaccagt
gcttttcact
tagaatatac
aactagttca
ttttaaatct
ttagccaccc
ctaaccaagg
ctagtcaagg
ggcgegecega
ctatccctaa

attga

agcagcaaaa
agcagcaaaa
agcagctaaa
tacaaataaa
tgacgaaaat
tcaaagcgag
tcaatatcaa
aatgatgacc
caaaaaagcc
gaaaaaagca
cccagctttc

ccctctectc

120

180

240

300

360

420

480

540

600

660

720

780

825

25

21



<212> DNA
<213> artificial sequence

<220>
<223> R1 Forward primer

<400> 5
caccatgggg atccctacaa aagaag

<210> 6
<211> 22
<212> DNA

<213> artificial sequence

<220>
<223> R1 Reverse primer

<400> 6
gccaagctta gtagcaactg gt

<210> 7
<211> 26
<212> DNA

<213> artificial sequence

<220>
<223> R1 Forward primer

<400> 7
caccatgggg atccctacaa aagaag

<210> 8
<211> 18
<212> DNA

<213> artificial sequence

<220>
<223> 2Rs Reverse primer

<400> 8
ggtagttggg ctttgttg

<210> 9
<211> 25
<212> DNA

<213> artificial sequence

<220>
<223> LTB Forward primer

33974
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<400>

9

caccatggct ccccagacta ttaca

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

<220>
<223>

<400>

10

22

DNA

artificial sequence

R1 Reverse primer

10

gccaagctta gtagcaactg gt

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

<220>
223>

<400>

11

25

DNA

artificial sequence

LTB Forward primer

11

caccatggct ccccagacta ttaca

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

<220>
<223>

<400>

12

18

DNA

artificial sequence

2RsR

12

ggtagttggg ctttgttg

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

<220>
223>

<400>

13

380

PRT

artificial sequence

33974

25

22

25

18

Mycoplasma hyopneumoniae rP97m protein sequence

13

Met His His His His His His Ser Ser Gly Leu Val Pro Arg Gly Ser

1

5

10 15
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Gly

Ser

Gly

Arg

65

Glu

Gly

Gln

Leu

Pro

145

Gly

Ile

Lys

Pro

Glu
225

Met

Pro

Ser

50

Asn

Ser

Ala

Lys

Thr

130

Asn

Lys

Lys

Pro

Glu

210

Ala

Lys

Asp

35

Glu

Thr

Met

Thr

Lys

115

Glu

Ser

Arg

Gly

Val

195

Ala

Ala

Glu

20

Leu

Phe

Gln

Ala

Phe

100

Ala

Thr

Ile

Glu

Ile

180

Ala

Ala

Lys

Thr

Gly

Ala

Ile

Gly

85

Gln

Ile

Lys

Ala

Glu

165

Leu

Ala

Lys

Pro

Ala

Thr

Pro

Tyr

70

Lys

Val

Glu

Ile

Ala

150

Val

Pro

Lys

Pro

Val
230

Ala

Asp

Gln

55

Thr

Arg

Glu

Arg

Asp

135

Ile

Asp

Gln

Pro

Glu

215

Ala

Ala

Asp

40

Thr

Ile

Glu

Val

Met

120

Lys

Ser

Lys

Pro

Glu

200

Ala

Ala

33974

Lys

25

Asp

Ile

Asn

Met

Pro

105

Lys

Leu

Leu

Lys

Pro

185

Ala

Ala

Lys

Phe

Asp

Thr

Asp

Val

90

Gly

Asp

Cys

Glu

Val

170

Ala

Ala

Lys

Pro

-34-

Glu

Lys

Glu

Lys

75

Ile

Ser

Thr

Val

Gly

155

Lys

Ala

Lys

Pro

Glu
235

Arg

Ala

Leu

60

Ile

Ile

Gln

Leu

Trp

140

Ile

Glu

Lys

Pro

Val

220

Ala

Gln

Met

45

Cys

Leu

Thr

His

Arg

125

Asn

Pro

Leu

Pro

Val

205

Ala

Ala

His

30

Ala

Ser

Ser

Phe

Ile

110

Ile

Asn

Thr

Asp

Glu

190

Ala

Ala

Lys

Met

Asp

Glu

Tyr

Lys

95

Asp

Ala

Lys

Lys

Asn

175

Ala

Ala

Lys

Pro

Asp

Ile

Tyr

Thr

80

Ser

Ser

Tyr

Thr

Glu

160

Lys

Ala

Lys

Pro

Val
240



Ala

Pro

Ala

Tyr

Gly

305

Gly

Gly

Ser

Arg

Thr

Asn

Glu

Leu

290

Lys

Asp

Asp

Asn

Ala
370

<210>
<211>
212>
<213>

<220>
<223>

<400>

atgcaccatc atcatcatca ttcttctggt ctggtgccac geggttctgg tatgaaagaa
accgctgctg ctaaattcga acgccagcac atggacagcc cagatctggg taccgacgac
gacgacaagg ccatggctga tatcggatcc gaattcgectc cccagactat tacagaacta

tgttcggaat atcgcaacac acaaatatat acgataaatg acaaaatact atcatatacg

Asn

Gln

Gly
275

Pro

Asn

Ala

Pro

Asn
355

Pro

14
1143
DNA

Glu

Gly

260

Ala

Glu

Trp

Lys

Lys

340

Asn

Pro

Gly

245

Lys

Ser

Leu

Lys

Leu

325

Lys

Gln

Pro

Thr

Lys

Asn

Gly

Thr

310

Leu

Ser

Glu

Pro

Pro

Ala

Gln

Lys

295

Glu

Tyr

Ser

Leu

Pro
375

artificial sequence

14

Asn

Glu

Gln

280

Lys

Val

Phe

Leu

Lys

360

Leu

33974

Gln

Gly

265

Ser

Ile

Glu

Val

Lys

345

Ser

Arg

Gly

250

Ala

Pro

Asp

Leu

Leu

330

Val

Lys

Ser

-35-

Lys

Pro

Thr

Glu

Ile

315

Arg

Lys

Gln

Gly

Lys

Ser

Thr

Ile

300

Glu

Asp

Ile

Ala

Cys
380

Ala

Gln

Glu

285

Ile

Asp

Asp

Thr

Cys
365

Mycoplasma hyopneumoniae rP97m DNA sequence

Glu

Gly

270

Leu

Lys

Asn

Ser

Val

350

Gly

Gly

255

Lys

Thr

Lys

Ile

Lys

335

Lys

Arg

Ala

Lys

Asn

Gln

Ala

320

Ser

Gln

Thr

60

120

180

240



gaatcgatgg
caggtcgaag
aaggacacat
aataataaaa
ggtaaaagag
ttacctcagc
gcagcaaaac
gcggctaaac
gctactaatg
aaaaaagccg
agcccaacta
attaaaaaac
ggagatgcta
aaatcaagtc
tctaaacaag

taa

caggcaaaag
tcccgggeag
taagaatcgc
cccccaattc
aagaagtaga
ccccagceagce
cagtagcggc
ctgaagcagc
aaggaactcc
aaggcgceacc
ccgaattaac
aaggtaaaaa
aattgctata
taaaagttaa

cttgcggecg

agaaatggtt
tcaacatata
atatctgacc
aattgcggca
taaaaaagtt
taaaccagaa
taaacctgaa
aaaaccagta
taaccaaggc
tagtcaaggg
taattacctt
ttggaaaaca
ctttgtccta
aataacagta

cactcgagca

33974

atcattacat
gactcccaaa
gagaccaaaa
atcagtctcg
aaagaattag
gcagcaaaac
gcagcaaaac
gcagctaaac
aaaaaagccg
aaaaaagcag
cctgaattag
gaggttgaac
agggatgatt
aaacaaagta

ccaccaccac

-36-

ttaagagcgg
aaaaagccat
ttgataaatt
aggggatccc
ataataaaat
cagtagcagc
ctgaagcagc
ctgaagcagc
aaggcegctcc
agggtgcttc
gtaaaaaaat
taatcgagga
caaaatccgg
ataataatca

caccactgag

cgcaacattt
tgaaaggatg
atgtgtatgg
tacaaaagaa
aaaaggtata
taaacctgaa
aaaaccagta
aaaaccagtt
taaccaaggc
taatcaacaa
tgacgaaatc
taatatcgct
tgatcctaaa
ggaattaaaa

atccggetgce

390

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1143



Fig. 1
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Fig. 2
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Fig. 3A
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Fig. 3B
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Fig. 4
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Fig. 6

Gia tri OD(450nm)
(pha lodang méau 1/100)

33974

Mhr (Toan vacxin vi khuan)

Théi gian (tuan)

-41-

¢k W e

Gl
G2
G3
G4
G5



33974

Fig. 7
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