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Linh vye ky thuat dwge dé cap

Sang ché dé cap dén phuong phap va ché pham, dé lam giam hoat tinh diét virut
clia cac ché phém ma thong thuong thé hién mc d6 nao d6 cua hoat tinh diét virut.
Bing cich st dung phuong phap theo sang ché, hoat tinh diét virut ciia cac ché phim
nay c6 thé duoc 1am giam so v6i hoat tinh diét virut ciia ché pham ma khong bao gém
cac bude theo sang ché. Cu thé hon, sang ché dé cap dén phuong phéap san xuét ché
pham khang nguyén circovirut typ II & lgn (Porcine Circovirus Type II - PCV-2) khac
biét & chd chung khong thé hién hodc thé hién twong dbi it hoat tinh diét virut so véi
cac ché phdm da biét trong tinh trang k¥ thuat bang cach st dung cdc phuong phip
phat hién hién c6, va cu thé, so vdi cc ché phdm khong duoc san xuit bang phuong
phép theo sang ché. Sang ché con dé cap dén ché pham sinh mién dich méi, wu tién
ché phim chira PCV-2 dugc san xuit theo phuong phap theo sing ché, wu tién duoc
dic trung boi hoat tinh gidm hoac khong c6 hoat tinh diét virut so véi céc ché pham so
sanh dugc duge md ta trong tinh trang k¥ thuat. Theo mdt khia canh khéc, sang ché
cfing d& cap dén ché phim sinh mién dich chira khang nguyén PCV-2 tinh ché, wu tién

khéang nguyén PCV-2 tinh ché c6 tinh sinh mién dich cdi thién.
Tinh trang k§y thuit ciia sang ché

Circovirut typ 2 ¢ lon (PCV-2) 1a virut ADN nh¢ (duong kinh 17-22nm), hai
muoi mit, khong vo, ma chira hé gen dang vong soi don. PCV-2 ¢6 muc do déng nhét
trinh tu xép xi 80% so véi circovirut typ 1 ¢ lon (PCV-1). Tuy nhién, nguoc lai véi
PCV-1 ma thuong khong doc hai, lon bi nhiém PCV-2 thé hién hoi chung duoc goi
chung la Hoi ching suy giam da hé thdng sau khi cai stta (Post-weaning Multisystemic
Wasting Syndrome - PMWS). PMWS c6 dic diém 1am sang la suy mon, da xanh xao,
khong phat trién, suy ho hap, tiéu chay va vang da. O mét sé lon bi nhidm, su két hop
clia tht ca cac triéu chimg s& ro rang trong khi mot s6 khéc s& chi ¢6 mot hodc hai trong
sb cac triéu ching nay. Trong qué trinh md tir thi dé kham nghiém, nhitng ton thuong
vi md va vi md ciing xuét hién trén nhiéu md va co quan, vé6i cdc co quan bach huyét
1a vi trf tdn thuong nhidu nhat. Sy lién hé chat ch& da dugc quan sat thdy gitta luong

axit nucleic PCV-2 hoac khang nguyén va mttc d nghiém trong cua cac ton thuong
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bach huyét vi mo. Ty 18 chét & lon bi nhiém PCV-2 ¢6 thé dat t6i 80%. Ngoai PMWS,
PCV-2 lién quan dén nhidu lay nhiém khac bao gdm bénh dai gia, hoi chimg réi loan
h6 hip va sinh san & lon (PRRS), bénh Glasser, bénh viém mang nio lién ciu khuén,
bénh nhim Salmonella, bénh truc khuin coli sau cai sita, roi loan chirc nang gan do

tiéu duong va bénh viém phoi phé quan nhiém tring.

Hién c6 nhiéu vacxin lam giam tac dong ctia su lay nhiém PCV-2 & lon. Patent
M5 s6 6,703,023 cung cip vacxin chira ADN dé phong ngira PMWS & lgn. Trong WO
03/049703, su san xuit vacxin kham sbéng duoc mé ta, bao gdm virut PCV-1 khéng
gdy bénh trong do, tuy nhién, protein ORF2 dugc thay thé bai protein ORF2 ciia PCV-
2 gy bénh. WO 99/18214 va WO 99/29717 cung cap nhiéu ching PCV-2 va cac quy
trinh dé diu ché vacxin PCV-2 chét. Su diéu ché cac vacxin tiéu don vi cling dugc md
ta trong WO 99/18214 va WO 99/2971. Vacxin tiéu don vi chira ORF2 hiéu qua duogc
bde 16 trong WO 06/072065. Vacxin tiéu don vi chita ORF-2 cling dugc mo ta trong
WO 07/28823. Tuy nhién, khong vacxin nao dugc md ta trong tinh trang k¥ thuét chira
khang nguyén PCV-2 khong diét virut va’/hodc tinh ché, wu tién khang nguyén PCV-2
ORF2 duogc tinh ché tét.

Céac ché phdm sinh mién dich chéng lai PCV-2 va céc ché phim sinh mién dich
khéac nhau chéng lai cac thé sinh bénh khéac thuong cé tac dung diét virut ddi voi cac
khéng nguyén khac. Céc tiéu chuan ding ky hién nay (9 CFR 113.35) cho phép mot s6
hoat tinh diét virut & cac ché phidm da gid, nhung hoat tinh diét virut nay khong thé din
dén sy hao hut 16n hon 0,7log/ml cua virut séng hoac nhé hon 0,7log/ml CFU (don vi
hinh thanh khuén lac) cta vi khudn séng khi dugc két hgp véi cac thanh phan khéc cua
ché phdm sinh mién dich. Cic ché phim ma c6 hoat tinh diét virut 16n hon cho phép

khong thé duge két hop véi cac khang nguyén khic dé tao ra vacxin da gia.

Protein khung doc m¢ 2 (open reading frame 2 - ORF2) cua PCV-2, c6 trong
lwong phén tir xap xi 30kDa khi chay trén gel SDS-PAGE, di dugc sir dung truéce day
lam thanh phin khang nguyén trong cac vacxin va cac ché phdm sinh mién dich dbi
v6i PCV-2. Céc phuong phép dién hinh dé thu ORF2 dé sir dung trong vacxin va ché
pham nay thuong bao gbm khuéch dai PCV-2 ADN mai héa ORF2, biéu hién protein
ORF2 bén trong té bao chu, va chiét protein ORF2 tir té bao chil thong qua su phan
giai t€ bao. Dich thiiy phan té bio ORF2 da thu hdi sau d6 duge sir dung 1am phan

-3-



23177

khang nguyén ctia ché pham sinh mién dich hodc vacxin. Trong mét sb truong hop,

dich thuy phéan té bao chira ORF2 duoc tach ra khoi manh vun té bao.

Theo W02006/072065 va W02007/076520, viéc thu nhan chét long chtra
khang nguyén PCV-2 trong d6 duoc md ta, trong dé dich ndi cla té bao nhiém
baculovirut biéu hién protein ORF2 ctia PCV-2, dugc tich ra khéi cac té bao bang

cach ly tAm va vi loc qua mang c6 ¢& 15 0,45-1,0 pm.

Trong tai lidu Liu et al. J Vet Med Sci. 66(3): 237-42 (2004), c¢6 dé cap dén viéc
phét trién khang nguyén 1a protein vo capsit clia circovirut typ 2 & lon biéu hién boi
baculovirut dua trén ELISA (nhan dé tai lidu cta Liu va cac dong tac gia), quy trinh
tinh ché protein ORF-2 bang epitop V5 duoc bd sung dau C va trinh tur gin histidin
trong diéu kién bién tinh dwge mé ta. Quy trinh nay bat dau bang budc phan giai cac té
bao da thu hoach trong dém phan giai bién tinh, tiép theo 12 budc sic ky ai luc trong
didu kién bién tinh va giai phong protein bing dém rira giai bién tinh, va két thic bang
budc thdm tach cac phan doan da rira giai dé loai bo ure va tai gip cudn protein (trang

238, cot phai, doan 2 trong tai liéu cua Liu va céac ddng tac gia)

Didu cin ¢ day 12 phuong phap san xuat 1am gidm hoat tinh diét virut ctia cac
ché phim sinh mién dich chira PCV-2 va cic khang nguyén trong d6 dé cac yéu cau vé
ding ky thude c6 thé duge dap ung va cac ché phdm da gia hidu qua c6 thé duoc sir
dung. Pidu cin nita 1a cdc phuong phap lam ha hodc lam giam hoat tinh diét virut va
tac dung ctia cac ché phdm chira PCV-2 dbi véi virut gay hoi chimg rdi loan ho hép va
sinh san & lon (PRRSV). Diéu cin nifa 14 cac ché phdm sinh mién dich ma trai qua cac
phuong phap theo sang ché dé hoat tinh diét virut cia chiing dugc giam t6i céc tiéu
chuén chép nhan duoc va c6 thé duogc két hop véi cac khang nguyén khac dé tao ra cac

ché phdm sinh mién dich da gia.
Ban chit ky thuét ciia sang ché

Sang ché giai quyét cac van d& vén c6 trong phén tinh trang k¥ thuat va dé xuit
su cai tién xa so v6i tinh trang k§ thuat. No6i chung, sang ché dé xuét phuong phép san
xuét ché phdm khang nguyén PCV-2 bao gém cac bude: i) thu chét long thir nhat chira
khang nguyén PCV-2, v ii) loai bo it nhat mot phan chat 16ng thir nhét ra khoi khang
nguyén PCV-2 da néi.
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Sang ché dé xuat:

[1]. Phuong phép san xuit ché phdm khang nguyén PCV-2 bao gdm cac buée:

D

iii)

thu chat 1ong thtr nhét chira khang nguyén PCV-2 chta cac hat tvong tu virut cia
protein ORF-2; va

loai bé it nhat mot phan chit Iong thir nhit ra khoi khang nguyén PCV-2 chira cac
hat twong tu virut cta protein ORF-2 bang budc loc bang cach sir dung bo loc,
trong d6 bd loc ndy bao gdbm mang ban thAdm c6 ¢ 18 trung binh nho hon kich
thude cua khang nguyén PCV-2 dé nho d6 ngan it nhat 90% khang nguyén PCV-
2 di qua cac 15 ctia mang ban thdm va gitr khang nguyén PCV-2 trong b loc nay,
trong d6 phan chit 16ng thir nhat duoc loai bé ra khoi khang nguyén PCV-2 nho
su trao dbi ctia phan chét 16ng thir nhit v6i chit 16ng thi hai, trong d6 chit long
th&r hai khac v6i chit 16ng thir nhat, va trong d6 su trao d6i cua phan chét long

thir nhét v6i chat [ong thir hai bao gdm céc bude:

a) bd sung chit 1ong gdm bd sung chit 1ong thir hai vao chét 1ong thir nhit ma

chtra khang nguyén PCV-2; va

b) cb dic khang nguyén PCV-2 tir 3 dén 50 Ian so véi thé tich chit 16ng thu

nhit bing cach loai bé mot phin chét 16ng thir nhit va thir hai; va

tron khang nguyén PCV-2 con lai sau budec ii) voi thanh phan khac duoc chon tir
nhom bao gém chét mang, chét phu tro, chit pha loang, t& dugc dugc dung va

hon hop cta cac chat nay.

[2]. Phuong phéap theo muc [1], trong d6 budc cd didc va budce bd sung chat 1ong duoc

thuc hién vé co ban dong thoi.

[3]. Phuong phap theo muc [1] hodc [2], trong d6 budc cd dic va bude bd sung chét

16ng duoc thyuce hién it nht hai lan.

[4]. Phuong phép theo muc bét ky trong s cac muc tir [1] dén [3], trong d6 bd loc ¢

kich thude 18 trung binh ma ngan it nhat 90% protein c6 kich thude tir 50kDa dén

500kDa di qua.
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[5]. Phuong phap theo muc bat ky trong sb cac muc tir [1] dén [4], trong d6 hoat tinh
diét virut ctia ché phim khang nguyén PCV-2 dugc giam di it nhdt 10% so v6i chit

16ng ma khong trdi qua phuong phéap nay.

[6]. Phuong phap theo muc bét ky trong sd cac muc tir [1] dén [5], trong d6 ché phim
khang nguyén PCV-2 dugc san xudt boi cac budce tir i) dén ii) gay ra su hao hut nho
hon 1log TCIDsp trén ml cta virut séng hodc nhé hon 1log CFU trén ml cta vi khuén
sbng, khi virut séng hodc vi khuén séng duoc tron véi ché pham khang nguyén PCV-2

trong khoang thoi gian 2 gi¢ hodc 1au hon.

[7]. Phuong phap theo muc bét ky trong s cac muc tir [1] dén [6], trong d6 ché phim
khang nguyén PCV-2 duoc san xudt bdi cac bude tir i) dén ii) gdy ra su hao hut nhé
hon 0,7log TCIDso trén ml ctia virut séng hodc nho hon 0,7log CFU trén ml cta vi
khuan sbéng, khi virut séng hodc vi khuin séng duoc tron VGi ché pham khang nguyén

PCV-2 trong khoang thoi gian 2 gid hodc 1au hon.

[8]. Phuong phap theo muc bit ky trong s6 cac muc tir [1] dén [7], trong d6 phuong
phap nay bao gdm thém budc thu khang nguyén PCV-2 con lai sau budc ii).

[9]. Phuong phap theo muc [8], trong d6 phuong phip nay bao gbdm thém budc tinh
ché san phim thu duoc & budc ii) chira khang nguyén PCV-2 bang quy trinh sic ky.

[10]. Phuong phap theo muc [9], trong d6 khang nguyén PCV-2 duoc tinh ché t6i do
tinh khiét ctia khang nguyén PCV-2 16n hon 50% (trong lugng/trong lwgng) so voi

tdng luong protein.

[11]. Phuong phap theo muc bét ky trong s cac muc tir [1] dén [10], trong d6 thanh
phén khac 14 chat phu trg.

[12]. Phuong phap theo muc [11], trong d6 chit phu trg 12 Carbomer.

[13]. Phuong phéap theo muc bit ky trong sb cac muc tir [1] dén [12], trong d6 phuong
phap nay bao gdm thém budc két hop ché phdm khang nguyén PCV-2 véi it nhat mot
khang nguyén khac.
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[14]. Phuong phap theo diém muc [13], trong dé it nhit mot khang nguyén khéac bao
gdm khang nguyén virut gdy hoi ching rdi loan hd hdp va sinh san & lon va/hodc

khang nguyén Mycoplasma hyopneumoniae.
Mo ta vin tit hinh vé

Hinh v€ sau tao nén mot phan cua sang ché va dugc bao gdom dé minh hoa thém
cac khia canh nhat dinh cta sang ché. Sang ché co6 thé dugce hiéu rd hon nho dya vao
hinh v& nay két hgp véi phan mo ta chi tiét cdc phuong an cu thé duge néu trong ban

mo ta nay.

Fig.1 minh hoa két qua ctia cAu hinh siéu loc & quy mo thir nghiém st dung gel
Bis-Tris/MOPS 10% thé hién su ¢6 mit cia ORF2 sau quy trinh lgc. Céc dai dugc tai
nhu sau: (1) chit danh diu; (2) n/a; (3) n/a; (4) 24 - 180/181 trude c6 dac — 20ul; (5)
25 - 180/181 1x khang nguyén — 20ul; (6) 26 - 180/181 nudc rira bd loc — 20ul; (7) 27
- PCV 504 trude c6 dac — 8ul; (8) 28 - PCV 504 Perm — 20ul; (9) 29 - PCV 504 1X —
20ul; (10) 092704PD — 20pl; (11) chat danh dAu.

M0 ta chi tiét sang ché

Trur khi dugc quy dinh khéac, viéc thuc hanh sdng ché sé st dung cac k¥ thuat
truyén théng vé sinh hoc phan tir, vi tring hoc, cong nghé ADN tai t6 hop, héa hoc
protein va mién dich hoc, tit ca déu nam trong su hiéu biét ctia ngudi cé trinh do trung
binh trong linh vuc. Nhitng ky thudt nay duoc giai thich déy dud trong tai licu k¥ thuat.
Xem, vi du, Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory Manual,
Vols. I, II and III, Second Edition (1989); DNA Cloning, Vols. I and I (D. N. Glover
ed. 1985); Oligonucleotide Synthesis (M. J. Gait ed. 1984); Nucleic Acid
Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Animal Cell Culture (R. K.
Freshney ed. 1986); Immobilized Cells and Enzymes (IRL press, 1986); Perbal, B., A
Practical Guide to Molecular Cloning (1984); the series, Methods In Enzymology (S.
Colowick and N. Kaplan eds., Academic Press, Inc.); Protein purification methods — a
practical approach (E.L.V. Harris and S. Angal, eds., IRL Press at Oxford University
Press); and Handbook of Experimental Immunology, Vols. I-IV (D. M. Weir and C. C.
Blackwell eds., 1986, Blackwell Scientific Publications).
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Truéc khi mo ta chi tiét sang ché, can phai hiéu ring sang ché khong bi gi6i han
& ADN, céc trinh tur polypeptit hodc cac théng sb clia quy trinh cu thé do cac yéu tb
nay tat nhién c6 thé thay dbi. Ngoai ra, can phai hiéu ring thuat ngir dugce dung & day
cho muc dich mé ta cdc phuong 4n cu thé cia sing ché va khong nhim giéi han
ching. Luu ¥ rang, nhu dugc st dung trong ban md ta va yéu cau bao hd kém theo,
dang sb it gdm ca dang sb nhiéu trir khi duoc quy dinh khéc trong ngit canh. Do d6, vi
du, d& cap dén “khang nguyén” bao gdbm hdn hop hai hoic nhiéu khang nguyén, dé cap

dén “ta dugc” bao gdm cac hon hop ctia hai hodc nhiéu ta duge, va twong tu.

Sang ché giai quyét cac vin dé vbn c6 trong phén tinh trang k¥ thuat va dé xudt
su cai tién xa so v6i tinh trang k§ thut. Néi chung, sang ché dé xuét phwong phap san
xuét ché phdm khang nguyén PCV-2 bao gdm céc budce: i) thu chat 16ng thi nhit chira
khéng nguyén PCV-2, va ii) loai bé it nhat mot phan chét 1éng thir nhit ra khoi khang
nguyén PCV-2 di noi. Uu tién, khang nguyén PCV-2 dugc st dung dudi dang hodc
trong ché phdm khéng nguyén PCV-2.

Nhim muc dich cia sang ché, "chét 1ong thir nhat" chi mdi truong léng, chia
nudce hodc chét lvu thuong duge st dung trong t6 hop véi cac t& bao, khang nguyén,
ché phém sinh mién dich, vacxin hoic twong tu. Ul tién, chét long tha nhét bao gém
mdi trudng tir ché pham khang nguyén, wu tién hon, chét 16ng tht nhit bao gém hodc
wu tién duogc clu thanh tir méi trudong nudi cdy té bao duge st dung dé san Xuét céc
protein tai tb hop trong cic té bao chi dugce nudi cdy. Té bao chu duoc nudi cdy nay cb
thé 1a vi khudn, men, té bao con trung, té bao dong vat va té bao cua dong vat cé vu,
vé6i cac té bao con tring va dong vét c6 v duoc vu tién st dung. Do d6, chat luu thir
nhét ¢ thé bao gém hoidc dugc cAu thanh tir moi trudong dé nuoi céy vi khudn, men, té
bao cdn trung, té bao dong vat hodc té bao cia dong vat ¢6 va. Uu tién, mdi truong té
bao 1a moi truong té bao khong chira huyét thanh va wu tién nhat moi trudong nudi cay
12 méi trudng khong chira huyét thanh EX-CELL® 420, khi céc té bao con tring duogc
st dung. EX-CELL® 420 12 méi truong ddy di khong chira protein va chta L-
glutamin, va dugc phat trién va t6i uu hoa cho su sinh truéng khong huyét thanh cua

cac dong té bao con trung Sf9 va Sf21.

"Chét 16ng thir hai" nhim muc dich cua séng ché, chi chit long bat ky thuong

duoc stir dung két hop véi céc té bao, khang nguyén, ché pham sinh mién dich, vacxin
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va loai twong tu, ma khéc véi chit 1éng thir nhit. Uu tién, chat 1ong thu hai 1a dung
dich chtra nuéce, tham chi vu tién hon ntta dung dich dugc dung va tham chi uvu tién
hon ntta la dung dich dém, chéng han nudec mudi hoic dung dich dém phosphat va
tuong ty. Uu tién hon, chét 16ng thi hai ¢6 dic diém la khong diét virut ddi véi virut
séng hodc vi khuan sdng bat ky (trong ban mb ta nay, trir khi c6 chi dan cu thé hoic 1a
hién nhién tir ngit canh, thut ngit “diét virut” bao gdm ca hoat tinh diét vi khuén), khi

virut song hodc vi khuan song dugc nudi cay trong hodc bdo quan trong chat 1dng nay.

"Phan", nhdm muc dich cta sang ché, chi luvong bat ky ma khong bao gdm toan
b6 s6 lwong. Vi du, mot phan chét 16ng 14 lwong nhé hon 100% thé tich ctia chét 1ong,
chéng han 90% chét 16ng, 80% chét long, 70% chét long, va tat ca cac lugng nam

trong khoang 16n hon 0% va nhé hon 100%.

"Khéang nguyén PCV-2" chi thanh phan bit ky ctia chit ma bao gom it nhat mot
khang nguyén ma cé thé gdy ra, kich thich hoic ting cudng dap tmg mién dich chéng
lai su nhiém PCV-2, khi duoc dwa vao dong vat, vu tién lon. Uu tién, khang nguyén
PCV-2 nay 1a toan bd virut PCV-2, vu tién & dang bét hoat, virut bién ddi séng hoic
virut PCV-2 giam dgc, virut thé kham ma chira it nhat mot trinh tu axit amin sinh mién
dich ciia PCV-2, polypeptit khac bat ky hodc thanh phin ma chura it nhit mot trinh tu
axit amin sinh mién dich ctia PCV-2, wu tién ORF2. Thuit ngit "protein sinh mién
dich", "polypeptit sinh mién dich" hodc "trinh tu axit amin sinh mién dich" nhu duoc
st dung & day chi trinh tu axit amin bat ky cia PCV-2, ma giy ra dép tng mién dich
trong vat chti chdng lai PCV-2. Uu tién, protein sinh mién dich nay, polypeptit sinh
min dich hodc axit amin sinh mién dich cia PCV-2 14 loai bat ky duoc boc 10 hodc dé
xudt trong W0O2006/072065, hodc loai polypeptit PCV-2 bat ky khac di biét trong
phdn tinh trang k§ thuét. Vi du, trinh tu tiéu biéu cia PCV-2 ORF2 ADN bao gom
trinh tu nucleotit v6i sd hiéu luu gitt trong ngan hang gen AF086834 (SEQ ID NO: 3)
va SEQ ID NO: 4.

Tuy nhién, nguoi co trinh d) trung binh trong linh vuc hiéu rang trinh tu nay c6
thé thay ddi cang nhiéu cang tot tir 1 dén 10% vé sy ddng nhét trinh tu va van gitr dac
tinh khang nguyén ma khién n6 hitu ich trong cic ché pham sinh mién dich. Pic tinh
khang nguyén cua ché pham mién dich c6 thé, vi du, duge dénh gia béi thir nghiém

thr thach nhu dugc dua ra trong Vi du 4 cia WO 06/072065. Hon thé nira, dic tinh
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khang nguyén cia khang nguyén bién ddi van dugc gilt nguyén, khi khang nguyén

bién dbi dem lai it nhit 70%, wu tién 80%, wu tién hon 90% tinh mién dich bao vé so

v6i protein PCV-2 ORF2, dugc ma hda bdi trinh tu polynucleotit cia SEQ ID NO:3
hodc SEQ ID NO:4 nhu dwoc dé xuit trong WO 06/072065. Céc khang nguyén PCV-2

ORF2 uu tién khéc 1a cac khang nguyén dugc md ta dudi day:

D

vi)

vii)

viii)

polypeptit bao gdm trinh tu néu trong SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID
NO: 9, SEQ ID NO: 10 hodc SEQ ID NO: 11 cia WO 06/07065;

polypeptit bt ky ma tuong ddng 80% va/hodc gidng hét polypeptit ciia 1),
phan sinh mién dich bat k¥ ctia cac polypeptit clia i) va/hodc ii)

phén sinh mién dich cua iii), chira it nhét 5, vu tién 8, vu tién hon, thdm chi
wu tién hon nita 10 axit amin lién k& cta trinh ty bit ky trong sd cac trinh tu
néu trong SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 9, SEQ ID NO: 10
hodc SEQ ID NO: 11 ctia WO 06/072065;

polypeptit ma dugc ma hda bdi ADN chira trinh ty néu trong SEQ ID NO: 3
hodc SEQ ID NO: 4 cia WO 06/072065.;

polypeptit bit ky ma dugc ma héa béi polynucleotit ma it nhét trong dong

80% va/hodc gidng hét polypeptit clia v),

phén sinh mién dich bit k¥ cta céc polypeptit dugc ma hoa boi polynucleotit

cua v) va‘hodc vi),

phén sinh mién dich cta vii), trong d6 polynucleotit ma héa phén sinh mién
dich chira it nhat 30 nucleotit lién ké duoc bao gém trong cac trinh ty néu

trong SEQ ID NO: 3 hodc SEQ ID NO: 4 cia WO 06/072065.

Danh muc trinh tu cia WO 06/072065 giéng hét véi danh muc trinh tu kém

theo don nay.

Ul tién, phin bat ky trong so cac phan sinh mién dich mo t4 & trén c6 dac tinh

khéng nguyén cua khang nguyén PCV-2 ORF2 ma dugc ma hoa boi trinh tu néu trong
SEQ ID NO: 3 hoac SEQ ID NO: 4 ctia WO 06/07065.
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"Su twong dong trinh ty" nhu da biét trong linh vurc nay chi mdi quan hé gifta
hai hozc nhiéu trinh tu polypeptit hodc hai hodc nhiéu trinh tu polynucleotit, cu thé Ia
trinh tu tham chiéu va trinh ty dua ra dé so sanh véi trinh tu tham chiéu. Su tuong
déng trinh tu duoc xac dinh béng céch so sanh trinh tu dua ra véi trinh ty tham chiéu
sau khi cac trinh tu duoc sép hang tdi wu dé tao ra mac do tuong tu trinh tu cao nhét,
nhu dugc xac dinh bdi sy an khép gitta cac chudi clia céc trinh tu nay. Nho sy sip
hang nay, su tuong déng trinh tu dugc xac dinh trén co sé vi tri trén vi tri, vi du, cac
trinh tu " giéng hét" tai mot vi tri cu thé néu tai vi tri d6, cac nucleotit hodc céc géc axit
amin giéng hét nhau. Tong sb twong ddng vi tri nay duge chia cho tong sb nucleotit
hodic gbe trong trinh tir tham chiu dé cho ra ty 1é % twong dong trinh tu. Vi duy, trong
polynucleotit cé trinh tu nucleotit c6 muc do tuong déng it nhat 85%, wu tién 90%,
tham chi wu tién hon nita 12 95% so véi trinh tu nucleotit tham chiéu, du dinh rang
trinh tu nucleotit ctia polynucleotit dwa ra 14 gidng véi trinh tw tham chiéu ngoai trir
rang trinh ty polynucleotit dua ra c6 thé chira 1én dén 15, wu tién 1én dén 10, thdm chi
wu tién hon nita 14 1én dén 5 dot bién diém trén mdi 100 nucleotit cua trinh tu nucleotit
tham chiéu. No6i cach khac, trong polynucleotit ¢é trinh tu nucleotit ¢c6 mc do twong
ddng it nhit 85%, wu tién 90%, tham chi wu tién hon nita 14 95% so v&i trinh tu
nucleotit tham chiéu, thi 18n t&i 15%, wu tién 10%, tham chi vu tién hon nita 12 5% céc
nucleotit trong trinh tw tham chiéu ¢ thé duge x6a hoic thay thé bing nucleotit khéc,
hodc sé nucleotit 1én t6i 15%, uu tién 10%, tham chi wu tién hon 1a 5% cla tong
nucleotit trong trinh tu tham chiéu c6 thé duoc chén vao trinh tu tham chiéu. Nhiing
dot bién nay cuia trinh ty tham chiéu c6 thé xay ra tai vi tri tdn cung 5' hodc 3' cta trinh
tu nucleotit tham chiéu hodc vi tri bét ky gifta cdc vi trf tdn cung, dat rai rdc hodc ra
riéng trong s6 cac nucleotit trong trinh ty tham chiéu hoic trong mot hodc nhiéu nhém
lién k& bén trong trinh ty tham chiéu. Tuong tu, trinh tu polypeptit c6 trinh tu axit
amin dua ra c6 it nhat 85%, uu tién 90%, tham chi uu tién hon nira 1a 95% twong dong
trinh tu dbi véi trinh tu axit amin tham chiéu, du dinh rﬁng trinh tu axit amin dua ra
ctia polypeptit 12 giéng véi trinh tu tham chiéu ngoai trir rang trinh tu polypeptit dua ra
¢6 thé chta 16n dén 15, vu tién 1én dén 10, thdm chi vu tién hon nita 1a 1én dén 5 thay
thé axit aminh trén mdi 100 axit amin cta trinh tu nucleotit tham chiéu. Noi cach khac,
dé thu duoc trinh tu polypeptit dwa ra c6 mirc do tuwong ddng trinh ty it nhat 85%, wu

tién 90%, thdm chi uu tién hon nita 1a 95% so véi trinh ty axit amin tham chiéu, thi 1én
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tédi 15%, uu tién 1én tdi 10%, tham chi wu ti€n hon nita [én tdi 5% céc géc axit amin
trong trinh tu tham chiéu ¢ thé dugce x6a hoic thay thé bang axit amin khac, hodc sb
axit amin lén t&i 15%, uu tién 1én t&i 10%, tham chi wu tién hon nira 1€n té1 5% cua
tdng sd gbc axit amin trong trinh ty tham chiéu c6 thé duoc chén vao trinh tu tham
chiéu. Nhitng thay d6i nay cua trinh ty tham chiéu c6 thé xay ra tai vi tri tin cing
amino hodc carboxy cua trinh ty axit amin tham chiéu hodc vi tri bit ky giira cac vi tri
t4n cing nay, dat rai rac hodc 1a riéng r& trong sb cac gbc trong trinh tw tham chiéu
hoac trong mdt hoac nhiéu nhom lién k& bén trong trinh ty tham chiéu. Uu tién, cac vi
tri ctia gbc ma khong gidng nhau 13 khac nhau boi sy thé axit amin bao ton. Tuy nhién,

su thé bao tdn nay khong duge coi 1a su phit hop khi x4c dinh tinh twong dong trinh tu.

Virut hodc vi khudn "séng" , nhdm muc dich cta sang ché, chi virut hoic vi
khuin ma c¢6 kha ning tai ban & vat chi. Virut séng uu tién va vi khuan séng uu tién
cta sang ché 13 virut PRRS va vi khuan Mycoplasma hyopneumonia twong tmg. Tuy
nhién, thuat ngit virut hodc vi khuan sdng khong bi gi6i han & PRRS va Mycoplasma

hypneumoniae tuong Ung,

Phén chét 16ng thw nhat c6 thé duge loai bo ra khdi khang nguyén PCV-2 boi sy
trao ddi cua phan chét 10ng thir nhit ddi véi chit 1ong tht hai, trong d6 chit 1ong thu
hai khéc chit long thir nhat (xem dinh nghia vé& chit 16ng tht hai). Do do, theo khia
canh khac, sang ché dé cap dén phuong phap san xuét ché pham khang nguyén PCV-2
bao gdm cac budc: i) thu chét 1ong thir nht chira khang nguyén PCV-2, ii) loai b6 it
nhét mot phan chit 1ong thir nhét ra khéi khang nguyén PCV-2 nay, trong do6 phan ciia
chit 16ng thr nhat duoc loai bé ra khoi khang nguyén PCV-2 bang sy trao ddi cua
phan chit 16ng thu nhat déi v6i chat 16ng tht hai, va trong d6 chat 16ng tht hai khéac
v6i chit 16ng thir nhat. U tién, su trao d6i clia phan chét 16ng th nhit véi chét long
thi hai bao gdm cac budc: a) bd sung chat 1ong thi hai vao chét 10ng thir nhit ma chira
khang nguyén PCV-2 va b) ¢6 ddc khang nguyén PCV-2 bing cach loai bd mot phan
chét long thir nhat va thtr hai ra khéi khdng nguyén PCV-2. Do d¢, theo khia canh
khac, sang ché dé xuat phuong phap san xuit ché phim khang nguyén PCV-2 bao gom
céc bude: i) thu chat 16ng tht nhit chira khdng nguyén PCV-2, ii) loai bo it nhat mot
phén chét 16ng thtr nhét ra khoi khang nguyén PCV-2 nay bang su trao dbi cua phan

chét 16ng tht nhat d6i véi chét 16ng thir hai bao gdm cac budc a) bb sung chét long thir
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hai vao chat 1ong thtr nhit ma chtra khang nguyén PCV-2 va b) ¢o dic khéang nguyén
PCV-2 bing cach loai bd mot phan chit 1éng thir nhat va thir hai ra khéi khang nguyén
PCV-2.

Phén chit 16ng thir nhét c6 thé duoc loai bo ra khéi khang nguyén PCV-2 bing
bude loc sit dung may loc. Tuy nhién, phuong phap bat ky da biét di véi nguoi co
trinh do trong linh vuc co thé dugc st dung dé loai bo phé”m chét luu bat ky, bao gém
phan chit Iuu thr nhit, va khi c6 thé, phan chét luu tht hai ra khoi khang nguyén
PCV-2. Phuong phap nay, vi du bao gdbm nhung khong gii han & ly tdm va/hodc sic
ky. Tuy nhién, wu tién nhat 1a phwong phap loc. Phwong phap loc wu tién dé loai bo
phén chit Ivu thi nhét, hodc chit luu bt ky khéc, khi co thé, bao g@)m siéu loc va/hodc
loc mang. Siéu loc va loc mang la cac phuong phép chuin d3 biét dbi véi nguoi co
trinh do trong linh vuc, dugc mo ta vi du chi tiét trong Protein Purification Methods -
A Practical Approach — editors: E.L.V. Harris and S. Angel, Oxford University Press
1995. Cu thé, trong Chuong 3 cta quyén sach, mot s6 phuong phéap va loai thiét bi
dugc mo ta, tht ca déu c6 thé duge st dung bédi ngudi co trinh do trung binh trong linh
vuc theo cach vi du nham muc dich cta sang ché. Do d6, theo khia canh khéc, sang
ché d& cép phuong phap san xuit ché phdm khang nguyén PCV-2 bao gdm céc bude:
i) thu chit 16ng thir nhét chira khang nguyén PCV-2, ii) loai bé it nhéit mot phan chét
16ng tht nhét ra khoi khang nguyén PCV-2 nay, trong d6 phén chét 16ng thtr nhét dugc
loai bo ra khoi khang nguyén PCV-2 bang cach loc, rru tién bang phuong phap siéu loc
hodc loc mang. Uu tién, phin chit léng thi nhét duoc loai bo ra khoi khang nguyén
PCV-2 béi su trao ddi cta it nhdt mot phan chét 16ng thir nhat ddi v6i chat 1éng thi hai
bao gdm cac budc a) bd sung chat 16ng thir hai vao chét 1ong th nhit ma chira khang
nguyén PCV-2 va b) c6 dac khang nguyén PCV-2 bang cach loai bo phin chat long
thtr nhit va tht hai ra khéi khang nguyén PCV-2.

Nhu d3 x4c dinh & trén, chét 16ng tht hai wu tién dugc st dung trong phuong
phap bét ky da mo ta la dung dich dém, wu tién dung dich dém dugc chép nhén vé mat
sinh 1y vé1 nude mubi dugc dic biét wu tién. Do d6, theo khia canh khéc, sang ché dé
cap dén phuong phap san xuét ché phdm khang nguyén PCV-2 bao gdm cac budc: i)
thu chét 16ng tht nhit chira khang nguyén PCV-2, ii) loai bo it nhdt mot phan chét
16ng thir nhét ra khoi khang nguyén PCV-2 nay, béi su trao dbi ddi véi dung dich dém,
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uu tién dung dich dém dugc chép nhén vé mat sinh ly nhu nuéce mubi hodc dung dich
dém phosphat hodc twong tu. Uu tién phan chit 1ong tht nhit dugc loai bo ra khoi
khang nguyén PCV-2 bang cach loc, wu tién loc mang va/hoic siéu loc. Uu tién hon,
su trao dbi cta it nhat mot phén ctia chat long thir nhét so v6i dém, vu tién dung dich
dém dugc chép nhin vé& mit sinh ly chéng han nudc mudi hoic dung dich dém
phosphat hodc tuong tu, bao gdm céac budc a) bd sung dung dich dém, uu ti€én dung
dich dém duoc chép nhan vé mit sinh ly chéng han nuéc mudi hodc dung dich dém
phosphat hodc tuong tw vao chat 16ng thir nhit chira khang nguyén PCV-2 va b) cb dic
khang nguyén PCV-2 bang céch loai bo phan chét luu thir nhit va chét luu nay ma 1a
dung dich dém, vu tién dung dich dém dugc chép nhéan vé mit sinh ly, chéng han nudc
mudi hodc dung dich dém phosphat hoic twong tu, ra khoi khang nguyén PCV-2, uu
tién bang cach loc, thim chi wu tién hon nita bang phuong phép siéu loc va/hodc loc

mang.

Khi bude ¢d dic va bude bd sung chét 1ong ciia phuong phap nhu duge mo ta &
day co thé duoc thuc hién vé co ban déng thoi hodc tudn tu, budce cd dic va budce bd
sung chét long dugce thuc hién tudn tu. Do d6, theo khia canh khac, sang ché dé xuét
phuong phép san xuat ché pham khang nguyén PCV-2 bao gbm cac budce: i) thu chat
16ng thtr nhit chira khang nguyén PCV-2, ii) loai bd it nhéit mot phan chit long thir
nhit ra khoi khang nguyén PCV-2 nay bang sy trao d6i ctia phan chét 16ng thir nhét
d6i voi chét 16ng thu hai bao gém cac budc a) bd sung chit 16ng thir hai vao chat long
thtr nhat ma chta khang nguyén PCV-2 va b) ¢6 dic khang nguyén PCV-2 bang cach
loai bo phan chit 1ong thir nhét va thtr hai ra khoi khang nguyén PCV-2, trong dé budc
bd sung chét long dugc thuc hién vé co ban déng thoi hodc tudn tu. Uu tién, phén chét
16ng tht nhét va trong trudng hop bd sung chit 1ong thi hai, hdn hop cua chét luu thir
nhat va tht hai duoc loai bo ra khoi khang nguyén PCV-2 bing cach loc, wu tién bang

cach loc mang va/hoac siéu loc.

Khi budc ¢d dac va budc bd sung chét long dugc thuc hién tuan tu, trinh tu céc
budc khdng quan trong. Vi dy, theo khia canh khac, budc bd sung chit 1ong xay ra
trude budce ¢6 diac va theo khia canh khac, budc ¢ dic xay ra trude bude bb sung chét
16ng. Bude b sung chét 1ong va bude ¢d dic co thé duoc thuc hién nhiéu 1an, khong

quan tdm dén trinh tu thuc hién chuing. Vi du, mdi buéc twong Gng nay c6 thé dugc
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thuc hién it nhét hai, it nhét ba, it nhat bdn, it nhAt nam, it nhét 10, 1én tGi nhiéu 1an
néu mudn. Theo mot khia canh, budc ¢b dic va bude bd sung chit 1ong mdi ching
duoc thuc hién it nht hai 1an. Theo mot khia canh khac, budc cd dic va bude bd sung
chat 16ng mdi chung duge thyc hién it nhét ba 1an. Do d6, theo khia canh khéc, sang
ché d& xudt phuong phép san xuit ché phim khang nguyén PCV-2, trong dé phuong
phap nay thudng bao gdm cac bude: i) thu chét 1ong thir nhit chira khang nguyén
PCV-2, ii) loai b6 it nhdt mot phan chét 1ong thir nhat ra khoi khang nguyén PCV-2
nay bang sy trao ddi ciia phan chit 1ong thir nhat ddi v6i chat 1ong thir hai, va trong dé
su trao dbi nay dugc thuc hién nhiéu 14n. Uu tién, sy trao doi phﬁn chét luu thir nhat
v6i phin chit luu tht hai bao gdm cac bude a) bd sung chit long thir hai vao chit 1ong
tht nhit ma chua khang nguyén PCV-2 va b) ¢6 dic khang nguyén PCV-2 bing cach
loai bo phin chét 16ng tht nhit va tha hai ra khéi khang nguyén PCV-2, trong d6 budc
bd sung chét long va budc co dac dugc thuc hién nhiéu 14n, vi dy, hai 1an, ba lan, nam
lan, 10 14n, v.v.. Uu tién, bude bd sung chét l6ng va budc cd dac dugce thyc hién hai
1An, wu tién nhét ba 1an. Nhu da md ta & trén, loc 12 phuong phap uu tién dé loai bd
phén ciia chét 16ng thir nhét, hoic trong truong hop 6 nhiéu bude loai b, nhu da mo
ta & trén, dé loai bé phan cia hdn hop chira chét luu thir nhét va chat luu thi hai, tir

khang nguyén PCV-2.

B0 loc ¢6 thé 1a bo loc truyén théng trong linh vuc. Uu tién, bd loc bao g6m
mang ban thdm. O dang uu tién hon, mang ban thdm c6 kich thuéc 18 trung binh nho
hon khang nguyén PCV-2 dé ngin duong di cla it nhat 90% khang nguyén PCV-2 qua
cac 15 cia mang ban thdm va gitt khang nguyén PCV-2 lai bing bd loc. Theo khia
canh khac, bd loc ¢6 kich thude 16 trung binh ngin duong di cua it nhat 90% protein
¢ kich thuéde tir 50kDa dén 500kDa, wu tién hon, bo loc ¢6 kich thuée 18 trung binh
ngan duong di cua it nhit 90% protein c6 kich thudce tir 75kDa dén 400kDa, va uu tién
nhét, bd loc ¢6 kich thuée 13 trung binh ma ngan dudng di cta it nhat 90% protein c6
kich thude tir 100kDa dén 300kDa. L3 nay dugc uu tién, khi khang nguyén PCV-2
duoc san xuét & dang virut hoan toan hodc hat tuong tu virut. Van trong khia canh
khéc, mang ban thdm bao gdém vt lidu duge chon tir nhém bao gdm polysulfon,
polyetesulfon va xenluloza téi tao. Tuy nhién, vat liéu khac bat ky ma cho phép loai bd
mot phan cia chét luu thtr nhét, va trong trudong hop nhiu bude xir 1y, loai bo hdn hop

cla chat Iuu tht nhat va tht hai ra khéi khang nguyén PCV-2 ¢6 thé dugc st dung. B9
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loc ¢c6 thé duge chon tir nhém bao gdm mang hop siéu loc, mang soi rdng, cac tAm
phéng, hodc bing cat sét, v6i hdp siéu loc mang sgi rdng dugce dic biét vu tién. Do do,
theo khia canh khac cta sang ché, phuong phap san xuét ché phidm khing nguyén
PCV-2 duge dé xuat nhu dd mo ta & trén. Phuong phap nay thudong bao gdm céc bude:
i) thu chat 1éng thir nhit chira khang nguyén PCV-2, ii) loai bo it nhit phin ciia chét
l6ng tht nhat tir khang nguyén PCV-2 boi budce loc, trong d6 bd loc wu tién 13 hoic
gdbm mang ban thdm. Uu tién, mang ban thim co kich thuéc 16 trung binh nhé hon
khang nguyén PCV-2 dé ngan duong di cia it nhit 90% khéng nguyén PCV-2 qua cac
16 ctia mang ban thdm. Uu tién, kich thudc 15 trung binh clia mang ban thim ngin
dudng di cia it nhdt 90% protein ¢6 kich thudce tir S0kDa dén 500kDa, uu tién hon, it
nhit 90% protein c6 kich thuge tir 75kDa dén 400kDa, va wu tién nhét it nhat 90%
protein c6 kich thuédce tir 100kDa dén 300kDa. L3 nay duoc uu tién, khi khdng nguyén
PCV-2 dugc san Xudt & dang virut hoan toan hodc hat tuong tu virut. Nhu dd mo ta &
trén, bude loai bo nhin chung bao gdm su trao dbi ctia phan chét luu thi nhit véi phan
chét luu tht hai bao gdm céc bude a) bd sung chét 16ng thir hai vao chét 16ng thir nhat
ma chira khang nguyén PCV-2 va b) c6 dac khang nguyén PCV-2 bang cach loai bd
phan chat 1ong thir nhét va thir hai ra khéi khéng nguyén PCV-2, trong d6 budce bd
sung chét long va bude c6 dic duge thuc hién nhiéu 1an, vi dy, hai 1an, ba lan, ndm
14n, 10 1an, v.v.. Uu tién, budc bd sung chét long va budce cd dac dugce thuc hién hai

lan, vu tién nhat ba lan.

Budc ¢ dic cua phuwong phap duge d& xuit ¢ day dugc thuc hién dé khang
nguyén PCV-2 dugc ¢b dic tir 3 1an dén 50 1An so v6i thé tich cua chét 1ong tha nhat.
Uu tién hon, bude ¢d dic dugc thuc hién dé khang nguyén PCV-2 dugc c6 dic tuor 4
1an dén 20 14n so voi thé tich cta chét long thir nhit. Uu tién hon, bude ¢b dic duoc
thuc hién dé khang nguyén PCV-2 duoc cb dic tir 7 1an dén 10 lan so véi thé tich cua
chét 16ng tht nhit. Do d6, theo khia canh khéc, sang ché dé cip dén phuong phap san
xuét ché phdm khang nguyén PCV-2 bao gdm cac bude: i) thu chit long thir nhét chia
khang nguyén PCV-2, ii) loai bo it nhat mdt phan chit 16ng tht nhit ra khéi khang
nguyén PCV-2, trong d6 phdn cua chit 16ng th nhit dugc loai bo ra khoi khéng
nguyén PCV-2, va trong d6 khang nguyén PCV-2 duogc cd dic tur 3 1an dén 50 lan, uu
tién tir 4 1dn dén 20 14n, va tham chi vu tién hon tir 7 1an dén 10 1an so véi thé tich cua

chét 16ng tht nhit. Uu tién, phin chét long thi nhit dugc loai bé ra khoi khing
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nguyén PCV-2 béi sy trao ddi ctia phan chit 16ng thir nhat déi véi chit long thir hai
bao gdm céac budc a) bd sung chét 1ong thir hai vao chit 1ong thir nhat ma chira khang
nguyén PCV-2 va b) ¢d dic khang nguyén PCV-2 tir 3 1an dén 50 I4n, vu tién tir 4 lan
dén 20 1an, va tham chi vu tién hon 1a tir 7 dén 10 14n so voi thé tich cta chat long thu
nhit bang cach loai bé phan chét 1ong thir nhit va thw hai ra khoi khang nguyén PCV-
2. Uu tién, budc bd sung chét l6ng va budc cd dac duge thuc hién nhiéu 14n, wu tién
hai 14n, thdm chi vu tién hon nita ba lan. Trong truong hop nay, khong chi chét long
thir nhdt ma ca hén hop cta chit 16ng thir nhat va tha hai cling duogc loai bo. Ut tién,
mdi bude bd sung chét long dugc thuc hién vé co ban déng thoi hodc tudn tu. Khi
budc cd dic va bude bd sung chét long dugc thuc hién tudn tu, trinh tu cac budc
khong anh huéng. Hon thé nita, budc cd dic wu tién dugc thuc hién béng cach loc - uu
tién loc mang va/hodc siéu loc, st dung bd loc, ma wu tién chira mang ban tham. Mang
ban thdm wu tién c6 kich thude 18 trung binh nhd hon khang nguyén PCV-2 va ngin
duong di cua it nhdt 90% khing nguyén PCV-2 qua cac 16 clia mang ban thdm. Uu
tién, kich thuéc 15 trung binh clia mang ban thim ngin duodng di cua it nhat 90%
protein c6 kich thuge tir 50kDa dén 500kDa, wu tién hon, it nhat 90% protein c6 kich
thuée tir 75kDa dén 400kDa, va wu tién nhét it nhdt 90% protein c6 kich thudc tir
100kDa dén 300kDa. L3 nay dugc uu tién, khi khdng nguyén PCV-2 dugc san xudt 14

virut hoan toan hoac hat tuong ty virut.

Theo phuong an khéc, hoat tinh diét virut cua ché pham khang nguyén PCV-2
dugc san xuat bang phuong phap & diy duoc giam di it nhét 10% so v4i chit 16ng ma
khong trai qua phuong phap nay. Uu tién hon nita, hoat tinh diét virut cia ché phdm
khang nguyén PCV-2 dugc giam di it nhit 50% so voi chit 1ong ma khong trai qua
phuong phéap nay. Uu tién hon nita, hoat tinh diét virut ctia ché pham khang nguyén

PCV-2 duoc giam di it nhat 70% so v&i chét 16ng ma khong trai qua phuong phap nay.

Nhim muc dich cta sang ché, thuat nglt "hoat tinh di¢t virut" cé nghia Ia, chét
luu, dung dich hodc ché phém d6 bt hoat hodc giét chét virut séng hodc vi khuin séng
t¢i mc nhat dinh, khi chét luu, dung dich hodic ché pham d6 dugc tron véi virut song
hodc vi khuin séng. Do d6, su gidm hoat tinh diét virut cua chét luu, dung dich hodc
ché phim di it nhat 10% c6 nghia 13, ty 1& sdng s6t ctia virut sdng hodc vi khuan song

cao hon 90% & chét luu, dung dich hodc ché pham ma trai qua phuong phép bat ky
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dwgc mo ta & ddy, so v6i chit luu, dung dich hodc ché phdm khong trai qua phuong
phap bt ky duge md ta & day. Theo sang ché, virut PRRS, uvu tién PRRS ¢4 s hidu
lru gitt ATCC sé VR 2332, 14 virut tham chiéu dé xéac dinh hoat tinh diét virut. D& xéc
dinh hoat tinh diét virut d6i véi vi khuin, nén s dung vi khudn Mycoplasma

hyopneumonia, uu tién chung J ctia Mycoplasma hyopneumonia.

Do d6, theo khia canh khac, sang ché dé cdp dén phuong phap san xuit ché
phdm khang nguyén PCV-2 bao gdm céac budc: i) thu chit I6ng thir nhat chira khang
nguyén PCV-2, ii) loai bo it nhat mot phan chét long thir nhét ra khoi khang nguyén
PCV-2, trong d6 hoat tinh diét virut - vu tién dbi v6i virut PRRS cua ché phim khang
nguyén PCV-2 thu duoc sau budc ii) duoc giam di it nhat 10%, wu tién it nhat 50%, uu
tién hon it nhét 70%, vu tién hon nita it nhit 90% so vé&i thé tich cia chét 16ng thu
nhét. Uu tién, phﬁn ctia chat long tha nhét c6 hoat tinh diét virut duoc loai bo ra khoi
khang nguyén PCV-2 bang sy trao d6i mot phan chét 1éng tht nhit véi chat long thi
hai. Su trao ddi wu tién duogc thuc hién theo cach bao géln budce a) bd sung chét 1éng
tht hai vao chit léng th nhdt ma chira khdng nguyén PCV-2 va b) c6 dic khang
nguyén PCV-2, uu tién tir 3 1an dén 50 14n, wu tién hon nita tir 4 1an dén 20 lan, va
thAm chi vu tién hon nira tir 7 1dn dén 10 14n so vai thé tich cua chit long thir nhét
bing cach loai bo phan chit 1ong thi nhét va tht hai ra khéi khang nguyén PCV-2. Uu
tién, budc bd sung chat 16ng va bude ¢b dic duge thure hién nhiéu 1an, wu tién hai lan,
thAm chi wu tién hon nita ba lan. Trong truong hop nay, khong chi chit 1ong thir nhét
ma c& hdn hop cta chat 16ng thir nhat va tha hai ciing duoc loai bd. U tién, mdi budce
bd sung chit 16ng duoc thuc hién vé co ban dong thoi hodc tuan ty nhu mod ta & trén.
Khi bude cb dic va bude bd sung chat 1ong duoc thuc hién lién tuc, trinh tu cac bude
khoéng quan trong. Hon thé nira, bude c6 dic wu tién dugc thuc hién béng cach loc - uu
tién loc mang va/hodc siéu loc, st dung bd loc, ma vu tién chlra mang ban tham. Mang
ban thdm vu tién ¢6 kich thude 18 trung binh nhé hon khang nguyén PCV-2 va ngin
duong di ca it nhat 90% khing nguyén PCV-2 qua cic 10 ciia mang ban tham. Uu
tién, kich thuéc 16 trung binh ctia mang bén thdm hodc cua bd loc bét ky ma dugc su
dung & day, ngan duong di cua it nhét 90% protein c6 kich thudc tir 50kDa dén
500kDa, wu tién hon, it nhat 90% protein c¢6 kich thuédce tur 75kDa dén 400kDa, va uu
tién nhét it nhat 90% protein co kich thude tir 100kDa dén 300kDa. L3 nay duge uu

tién, khi khang nguyén PCV-2 duoc san xuét virut hoan toan hogc hat twrong tu virut.
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Theo khia canh khéc, phuong phép con bao gdm budéc thu khang nguyén PCV-
2 thu duoc sau khi it nhit mot phan chit 16ng thtr nhit duoc loai bé ra khéi khang

nguyén PCV-2.

Nhu duoc st dung ¢ ddy, "thu" chi sy thu gom hodc thu hoi khang nguyén
PCV-2. Phuong phép truyén thdng bat ky da biét trong linh vuc c6 thé duoc sir dung
dé thu hdi khang nguyén PCV-2 hoic 12 khi khang nguyén dugc san xuat dé st dung
v6i cac phuong phap va ché phdm theo sang ché, hodc 1a khi khang nguyén PCV-2 trai
qua céc phuong phap di mé ta & day. Theo cach thu hdi dic biét wu tién, phin cua chat
16ng thtr nhat duoc loai bo ra khoi khang nguyén PCV-2 thong qua buée loc va khang
nguyén PCV-2 dugc thu hdi tr su 1am cham loc ciia bo loc. O dang uu tién hon, khang
nguyén PCV-2 duoc thu hodc thu gom, hodc thu hdi tir sw lam cham loc cia mang ban
thdm c6 kich thude 15 dd md ta & day. Do do, theo khia canh khéc, sang ché dé cap dén
phuong phép san xuat ché phim khang nguyén PCV-2 bao gbm cac bude: i) thu chét
1ong tht nhét chira khang nguyén PCV-2, ii) loai bé it nhat mot phan chét 1ong th
nhét ra khoi khang nguyén PCV-2, trong d6 khang nguyén PCV-2 thu dugc sau budce
i) duoc thu lai. Uu tién, phan ciia chit 16ng thi nhit loai bo ra khéi khdng nguyén
PCV-2 bing su trao dbi mot phan chét long thir nhat véi chit 16ng thtr hai. Su trao dbi
wu tién duoc thuc hién sao cho bao gdm budc a) bd sung chit 16ng thi hai vao chat
16ng thtr nhat ma chira khang nguyén PCV-2 va b) co dic khéng nguyén PCV-2, uu
tién tir 3 14n dén 50 1an, vu tién hon nita tir 4 1an dén 20 lan, va thdm chi vu tién hon
nita tr 7 14n dén 10 14n so véi thé tich cta chét 16ng thir nhat bang cach loai bo phan
chit 16ng thir nhit va tht hai ra khoi khang nguyén PCV-2. Uu tién, bude bd sung chit
long va budc cd diac dugce thuc hién nhiéu 1an, vu tién hai 1an, thdm chi vu tién hon
nira ba 14n. Trong nhitng trudng hop nay, khong chi chat 1ong thir nhat ma ca hdn hop
clia chét 10ng thtr nhat va thtr hai cling duge loai bé. Uu tién, mdi bude bd sung chét
long dugce thuc hién vé co ban déng thoi hodc tudn tu nhu mo ta & trén. Khi budce co
dic va budce bd sung chét long duoc thuc hién lién tuc, trinh tu cdc budc khdong quan
trong. Hon thé nita, bude cd dic vu tién duoc thuc hién béng cach loc - uu tién loc
mang va/hodc si€u loc, st dung b loc, ma wu tién chta mang bén tham. Mang ban
thdm uu tién c6 kich thude 15 trung binh nhé hon khang nguyén PCV-2 va ngin dudng
di cta it nhat 90% khang nguyén PCV-2 qua céc 16 clia mang ban tham va giit khang
nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu hdi. Uu tién, kich thuéde 15 trung
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binh cia mang ban thdm hodc cua bd loc bAt ky ma duogc st dung & day, ngin duong
di ctia it nhat 90% protein c6 kich thudc tir 50kDa dén 500kDa, wu tién hon, it nhét
90% protein c¢é kich thudc tir 75kDa dén 400kDa, va wu tién nhit it nhit 90% protein
c6 kich thuge tir 100kDa dén 300kDa. L3 nay duoc wu tién, khi khang nguyén PCV-2

duoc san xuat virut hoan toan hoac hat tuong tu virut.

Khéang nguyén PCV-2 con lai sau khi trdi qua cac phuong phdp da néu ¢ day,
wu tién sau khi thu duoc tir sy 1am cham bd loc, duge tron véi thanh phan khac duoc
chon tir nhém bao gém chét mang, chét phu tro, chét lam loding, t4 duoc va cac hon
hop cia ching. Uu tién, thanh phﬁn khac 1a chat phu trg, thdm chi uu tién hon nita
trong do chét phu trg 1a polyme cia axit acrylic hodc axit metacrylic, va tham chi vu
tién hon nita trong d6 chét phu trg 13 Carbomer (tén chung cho cac polyme tbng hop

cé trong lugng phan tu cao cua axit acrylic).

Nhu duge st dung & day, "chdt mang duogc dung" va "chit mang dung duoc
trong tha y" bao gdm dung moi bét ky va tit ca dung moi, moi truong phan tan, chét
bao phu, chit 6n dinh, chit lam loang, chét bao quan, chét khang khudn va chét diét

nim, chit ding truong, chét can trd sw hap phu va cac chét tuong tu.

“Chét phu tr¢” nhu dugc dung trong ban mo t&, c6 thé gdbm c¢6 nhém hydroxit
va nhdm phosphat, saponin, vi du, Quil A, QS-21 (Cambridge Biotech Inc.,
Cambridge MA), GPI-0100 (Galenica Pharmaceuticals, Inc., Birmingham, AL), nhii
twvong nude trong diu, nhii tvong diu trong nudc, nhii twong nudc trong dau trong
nudc. Nhil tuong co thé co trong dau parafin l6ng nhe (loai Duogc dién chau Au); dau
isoprenoit nhu dau squalan hodc dau squalen dugc tao ra tir sy polyme hod alken &
muc thép, cu thé isobuten hodc dexen; este cia axit hoic ruou chira nhom alkyl mach
thang, cu thé hon l1a diu thuc vat, etyl oleat, propylen glycol di-(caprylat/caprat),
glyxeryl tri-(caprylat/caprat) hodc propylen glycol dioleat; este ctia axit hodc ruou béo
phan nhanh, cu thé 1a este cla axit isostearic. Dau dugc sir dung trong t6 hop voi chét
tao nhii trong dé tao thanh nhii tvong. Chat tao nhii twong wu tién la chét ¢o hoat tinh
b& mit khong dién ly, cu thé 1 este clia sorbitan, ctia manit (vi dy, anhydromanitol
oleat), cua glycol, cua polyglyxerol, cia propylen glycol va cua axit oleic, isostearic,
rixinoleic hodc hydroxystearic, ma tuy y dugc etoxy hod, va khéi copolyme

polyoxypropylen-polyoxyetylen, cu thé 1a san phdm Pluronic, cu thé 1a L121. Xem

-20-



23177

Hunter et al., The Theory and Practical Application of Adjuvants (Ed.Stewart-Tull, D.
E. S.). JohnWiley and Sons, NY, pp51-94 (1995) va Todd et al., Vaccine 15:564-570
(1997). Vi du, c6 thé st dung nhil trong SPT duoc mo ta trong trang 147 ciia "Vaccine
Design, The Subunit and Adjuvant Approach" do M. Powell va M. Newman chu bién,
Plenum Press, 1995, va nhil twong MF59 dugc md ta trong trang 183 trong quyén sach
nay. Cac chat phi hop khac bao gdm, nhung khong gidi han &, hé chat phu trg RIBI
(Ribi Inc.), copolyme khéi (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
lipit monophosphoryl A, chat phu tro lipit-amin Avridin, doc t trong rudt khong bén
nhiét tir E. coli (t4i t6 hop hoic khac), doc td dich ta, IMS 1314 hodc dipeptit muramyl
trong s& nhidu chét phu trg khac. Trong s6 céc copolyme ciia dan xuét maleic anhydrit
va alkenyl, copolyme EMA (Monsanto) la copolyme ctla maleic anhydrit va etylen
duoc bao gdm. Su hoa tan cic polyme nay trong nude tao thanh dung dich axit ma sé&
duoc trung hoa, vu tién dén pH sinh ly, dé thu duoc dung dich chét phu tro ma tu n6 sé

duge hop nhét vao trong ché pham sinh mién dich, mién dich hoic ché pham vacxin.

Vi du khéc vé chét phu tro 1a hop chét dugc chon tr cac polyme clia axit acrylic
hodc metacrylic va copolyme ctia dan xuat maleic anhydrit va alkenyl. Hop chat chia
chit phy tro uu tién 1a polyme clia axit acrylic hodc metacrylic ma duoc lién két
ngang, cu thé véi ete polyalkenyl ciia dudong hodc rugu da chic. Cac hop chét nay
dugc biét dén bang thuat ngit carbomer (Phameuropa tip 8, sb 2, thang 6 nim 1996).
Nguoi ¢ trinh d6 trong Iinh vuc co thé cling tham khao paten M¥ $6 2,909,462 ma md
ta polyme acrylic nay dugec lién két ngang véi hop chat duoc polyhydroxylat hod c6 it
nhit 3 nhom hydroxyl, wu tién khong c¢6 nhiéu hon 8 nhém hydroxyl, cdc nguyén ti
hydro ctia it nhat ba nhém hydroxyl dugc thay thé bang cac gbc béo khong no c6 it
nhat 2 nguyén t cacbon. Cac gbc duge uu tién Ia gbc chira tir 2 dén 4 nguyén tir
cacbon, vi du vinyl, alyl va nhém khong no thudc etylen khac. Trong chinh cac gbc
khong no co thé chtra cic phan tir thé khac, nhu metyl. San pham duoc ban dudi tén
CARBOPOL®; (BF Goodrich, Ohio, USA) dédc biét phu hgp. Chung la cic polyme
ctia axit acrylic duoc lién két ngang véi polyalkenyl ete hodc divinyl glycol hodc dugc
lien két ngang véi alyl sucroza hodic véi alyl pentaerytritol. Trong s6 chung, 6 thé dé
cap dén CARBOPOL® 974P, 934P va 971P. Uu tién nhit 1a sy su dung
CARBOPOL® 971P.
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U tién, ta duoc duge bd sung voi luong nam trong khoang tir 100pg dén 10mg
trong mot liéu dung. Tham chi vu tién hon, chét phu tr¢ dugc bd sung vao voi lugng
nam trong khoang tir 100pg dén 10mg trong mot lidu dung. Tham chi wu tién hon nira,
chét phu trg dugc bd sung vao véi lwong niam trong khoang tir 500pg dén Smg trong
mot lidu dung. Tham chi uu tién hon nita, chét phu tro dugc bd sung vao voi lugng
ndm trong khoang tir 750pg dén 2,5mg trong mot lidu dung. Uu tién nhat, chat phu trg

duge bd sung vao véi luong khoang 1mg trong mot lidu dung,

"Chat pha loang" c6 thé bao gdm nudce, nude mudi, dextroza, etanol, glyxerol,
va tuong tu. Cac chat dang truong c6 thé bao gom natri clorua, dextroza, mannitol,
sorbitol va lactoza, trong so cac chat khac. Chat on dinh bao gom albumin va cac mudi

kiém cua axit etylendiamintetraxetic, trong so cac chat khac.

"Chét bao quan" nhu dugc sit dung & dy chi chét hoat tinh khang vi sinh nhu
gentamyxin, merthiolat va twong ty. Cu thé, su bd sung chit bao quan dugce uu tién
nhét dé bao ché ché phdm da lidu. Cac chat hoat tinh khang vi sinh vt nay dugc bd
sung vao trong céc ndng do hiru hiéu dé ngan ché pham dang néi dén bi nhiém tap chét

vi sinh VAt hodc dé rc ché su phat trién vi sinh vat bén trong ché pham nay.

Do d6, theo khia canh khéc, sang ché dé cap phuong phép san xudt ché pham
khéang nguyén PCV-2 bao gém céc buéde: i) thu chét 1ong thtr nhét chira khang nguyén
PCV-2, ii) loai bo it nhat mot phin chét 16ng thir nhat ra khoi khang nguyén PCV-2,
bao gdm thém budc tron khang nguyén PCV-2 con lai sau budce ii) véi thanh phén
khac dugc chon tir nhom bao gdm chit mang, chét phu tro, chét pha lodng, t4 duoc va
hdn hop cua ching. Uu tién, trong d6 thanh phén khéc 13 chét phu tro, tham chi wu tién
hon nita trong d6 chit phu tro 1 polyme ciia axit acrylic hodc axit metacrylic, va thAm
chi wu tién hon nita trong d6 chét phu tro 12 Carbomer. Ut tién, phan ctia chit 1éng thir
nhét loai bo ra khoi khang nguyén PCV-2 bang sy trao d6i mot phan chit long thir nhét
v6i chat 16ng tht hai. Su trao d6i wu tién duoc thuc hién sao cho bao gém budc a) bd
sung chét 1ong thtr hai vao chit 16ng thir nhéit ma chra khang nguyén PCV-2 va b) co
dac khang nguyén PCV-2, wu tién tir 3 1an dén 50 1dn, wu tién hon nita tir 4 1an dén 20
1in, va thAm chi vu tién hon nita tir 7 1an dén 10 1an so v&i thé tich cta chat 1ong tha
nhit bang cach loai bé phan chat 16ng tha nhét va tht hai ra khoi khang nguyén PCV-

2. Uu tién, budc bo sung chat 1ong va bude c¢d dic duge thuc hién nhicu lan, wu tién
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hai 14n, thAm chi wu tién hon nita ba 1an. Trong nhitng trudong hop nay, khong chi chét
16ng thir nhdt méa ca hdn hop cta chét 16ng thir nhit va tht hai cling duoc loai b6. Uu
tién, mdi budc bd sung chét long dugc thuc hién vé co ban df‘)ng thoi hodc tudn tu nhu
mb ta & trén. Khi budce cb dic va bude bd sung chét 16ng duoc thyue hién lién tuc, trinh
tu cac budc khong quan trong. Hon thé nita, bude c6 diac wu tién dugce thue hién béng
cach loc - uu tién loc mang va/hodc siéu loc, stt dung b loc, ma wu tién chta mang
ban thAm. Mang ban thidm uu tién c6 kich thuée 16 trung binh nhé hon khéng nguyén
PCV-2 va ngan dudng di cta it nhat 90% khang nguyén PCV-2 qua cac 18 clia mang
ban thdm va gitr khang nguyén PCV-2 lai bén trong b loc dé thu lai hoic thu hdi. Uu
tién, kich thudc 15 trung binh ctia mang ban thdm hodc cta bod loc bat ky ma dugc st
dung & ddy, ngin duong di cta it nhat 90% protein c6 kich thuéc tir 50kDa dén
500kDa, uu tién hon, it nhét 90% protein c6 kich thude tir 75kDa dén 400kDa, va uu
tién nhét it nhit 90% protein c¢6 kich thude tir 100kDa dén 300kDa. L& nay duge uu

tién, khi khang nguyén PCV-2 duoc san xuét virut hoan toan hodc hat twong tu virut.

Khéang nguyén PCV-2 dugc st dung trong cac phuong phdp dd mo ta ¢ trén co
thé 1a khang nguyén PCV-2 dugc xac dinh & day. Uu tién, khdng nguyén PCV-2 bao
gdm protein ORF-2 ctia PCV-2, wu tién hon nita protein ORF-2 tai t6 hop chia PCV-2,
va thdm chi wu tién hon nita hat tvong tu virut ciia protein ORF-2, va tham chi vu tién
hon nita khang nguyén c6 trong INGELVAC CIRCOFLEX®. Do do, theo khia canh
khéc ctia sang ché, sang ché dé cap dén phuong phap san xuét ché phdm khang nguyén
PCV-2 bao gdm cac budc: i) thu chét 16ng thtr nhét chira khang nguyén PCV-2, ii) loai
b6 it nhat mot phan chat 16ng thir nhit ra khéi khang nguyén PCV-2 nay, trong d6
khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién hon protein ORF-2
tai tb hop cia PCV-2, va uu tién hon nita hat dang virut ctia protein ORF-2. Uu tién,
phin cua chit 1ong thir nhét loai bo ra khéi khang nguyén PCV-2 bing su trao d6i mot
phin chét 16ng thir nhét voi chat 16ng tht hai. Su trao dbi wu tién dugc thuc hién sao
cho bao gdm buée a) bd sung chét 1ong thir hai vao chét Iong thir nhat ma chira khang
nguyén PCV-2 va b) c6 dac khang nguyén PCV-2, uu tién tur 3 lan dén 50 1an, wu tién
hon nita tr 4 1An dén 20 14n, va tham chi vu tién hon nita tir 7 1an dén 10 l4n so v&i thé
tich cua chét 16ng tht nhét bing cach loai bé phan chat 16ng thi nhat va thir hai ra khoi
khéng nguyén PCV-2.
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Uu tién, bude bd sung chét long va buée c6 dic dugce thuc hién nhiéu lan, uu
tién hai 14n, thAm chi vu tién hon nira ba lan. Trong nhitng truong hop nay, khong chi
chét 16ng thir nhit mé ca hon hop cta chat 1ong thir nhét va th hai ciing duoc loai bé.
Uu tién, mdi bude bd sung chét long duoc thuc hién v& co ban déng thoi hodc tuén tu
nhu md ta & trén. Khi bude c¢d dic va bude bd sung chét long dugce thyce hién lién tuc,
trinh tu cac budc khong quan trong. Hon thé nira, budc ¢6 dic vu tién duogc thuc hién
bang cach loc - wu tién loc mang va/hoic siéu loc, st dung bd loc, ma wu tién chira
mang ban thim. Mang ban thAm uu tién c6 kich thuge 16 trung binh nhé hon khing
nguyén PCV-2 va ngin duong di cua it nhét 90% khang nguyén PCV-2 qua céc 18 clia
mang ban thAm va gitt khang nguyén PCV-2 lai bén trong bo loc dé thu lai hodc thu
hdi. Uu tién, kich thu6c 13 trung binh ctia mang ban thdm hoic ciia bd loc bat ky ma
dugc st dung & day, ngin dudng di cua it nhat 90% protein cé kich thude tir 50kDa
dén 500kDa, wu tién hon, it nhit 90% protein c6 kich thuéc tir 75kDa dén 400kDa, va
wu tién nhét it nhit 90% protein c6 kich thude tir 100kDa dén 300kDa. L3 nay duge uu

tién, khi khang nguyén PCV-2 duoc san xuét virut hoan toan hodc hat twong tu virut.

Chét 16ng thtr nhit chira khang nguyén PCV-2 duge st dung c6 thé thu dugc
bing phuong phip bét ky da biét trong linh vue. Uu tién, chét léng thir nhét chta
khang nguyén PCV-2 ciling nhu khing nguyén PCV-2 ¢6 thé thu dugc bang phuong
phap bét ky duoc md ta trong W0O2006/072065. Cu thé, khang nguyén PCV-2, khi
duoc biéu hién tai td hop in vitro & té bao vat chu, co thé thu dugc qua vecto virut, uu
tién vecto virut baculovirus tai td hop, chira va biéu hién khang nguyén PCV-2, uu

tién, PCV-2 ORF-2.

Vecto va phuong phép tao ra va/hodc st dung vecto (hodc thé tai td hop) dé
bidu hién khang nguyén PCV-2, uu tién khang nguyén PCV-2 ORF2 c6 thé bang hoidc
tuong tu phuong phap duogc boc 10 trong: patent U.S céc s6 4,603,112, 4,769,330,
5,174,993, 5,505,941, 5,338,683, 5,494,807, 4,722,848, 5,942,235, 5,364,773,
5,762,938, 5,770,212, 5,942,235, 382,425, WO 94/16716, WO 96/39491, WO
95/30018, Paoletti, "Applications of pox virus vectors to vaccination: An update,
"PNAS USA 93: 11349-11353, October 1996, Moss, "Genetically engineered
poxviruses for recombinant gene expression, vaccination, and safety,"” PNAS USA 93:

11341-11348, October 1996, Smith et al., U. S. Patent No. 4,745,051, (recombinant
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baculovirus), Richardson, C.D. (Editor), Methods in Molecular Biology 39,
"Baculovirus Expression Protocols" (1995 Humana Press Inc.), Smith et al.,
"Production of Human Beta Interferon in Insect Cells Infected with a Baculovirus
Expression Vector”, Molecular and Cellular Biology, Dec., 1983, Vol. 3, No. 12, p.
2156-2165; Pennock et al., "Strong and Regulated Expression of Escherichia coli B-
Galactosidase in Infect Cells with a Baculovirus vector, "Molecular and Cellular
Biology Mar. 1984, Vol. 4, No. 3, p. 399-406; EPAO 370 573, U. S. application No.
920,197, filed October 16,1986, EP Patent publication No. 265785, U. S. Patent No.
4,769,331 (recombinant herpesvirus), Roizman, "The function of herpes simplex virus
genes: A primer for genetic engineering of novel vectors," PNAS USA 93:11307-
11312, October 1996, Andreansky et al., "The application of genetically engineered
herpes simplex viruses to the treatment of experimental brain tumors," PNAS USA 93:
11313-11318, October 1996, Robertson et al. "Epstein-Barr virus vectors for gene
delivery to B lymphocytes", PNAS USA 93: 11334-11340, October 1996, Frolov et
al., "Alphavirus-based expression vectors: Strategies and applications," PNAS USA
93: 11371-11377, October 1996, Kitson et al., J. Virol. 65,3068-3075,1991; Patent US
cac s6 5,591,439, 5,552,143, WO 98/00166, don US sb seri 08/675,556, va 08/675,566
ca hai dugc ndp ngay 3 thang 7 ndm 1996 (adenovirus tai td hop), Grunhaus et al.,
1992,"Adenovirus as cloning vectors," Seminars in Virology (Vol. 3) p. 237-52, 1993,
Ballay et al. EMBO Journal, vol. 4, p. 3861-65,Graham, Tibtech 8,85-87, April, 1990,
Prevec et al., J. Gen Virol. 70,42434, PCT WO 91/11525, Felgner et al. (1994), J. Biol.
Chem. 269,2550-2561, Science, 259: 1745-49,1993 and McClements et al.,
"Immunization with DNA vaccines encoding glycoprotein D or glycoprotein B, alone
or in combination, induces protective immunity in animal models of herpes simplex
virus-2 disease", PNAS USA 93: 11414-11420, October 1996, va Patent US céc sb
5,591,639, 5,589,466, va 5,580,859, cing nhu WO 90/11092, W093/19183,
W094/21797, W095/11307, W095/20660, Tang et al., Nature and Furth et al.
Analytical Biochemistry, lién quan dén céc vecto biéu hién ADN. Xem WO 98/33510;
Ju et al., Diabetologia, 41: 736-739,1998 (lentiviral expression system); Sanford et al.,
Patent US sd 4,945,050; Fischbachet al. (Intracel), WO 90/01543; Robinson et al.,
seminars in Immunology vol. 9, pp. 271-283 (1997), (DNA vector systems); Szoka et
al., Patent US s (method of inserting DNA into living cells); McCormick et al.,Patent
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US s6 5,677,178 (use of cytopathic viruses); va Patent US sb 5,928,913 (vectors for
gene delivery), ciing nhu cic tai liéu khac di néu & day. Sy biéu hién cta khang
nguyén PCV-2 ORF2 trong cic té bao con trung duoc md ta, vi du, trong WO
06/072065. Khang nguyén ORF2 PCV-2 tinh ché theo sang ché c6 thé thu duoc bang
nhidu phuong phap da biét trong linh vuc. Cac phuong phép wu tién 1a cdc phuong
phap dugc mé ta & ddy. Khang thé ORF2 PCV-2 ¢6 thé duoc san xudt ti to hop in
vitro bang phuong phap bao gdm cac bude: 1) trong canh trudng dé cac té bao dé bi tac
dong nhiém vecto virut tai to hop chia trinh tu ma héa ORF2 PCV-2, trong d6 protein
ORF2 PCV-2 dugc biéu hién béi vecto virut tai to hop, va ii) sau do thu hdi khang
nguyén ORF2 PCV-2 tir méi truong nudi cdy té bao. Khang nguyén ORF2 PCV-2
duoc thu hdi bang cach thu toan bd (tirc 1a nguyén ven) té bao SF+ biéu hién khéng

nguyén ORF2 PCV-2.

Do d6, theo khia canh khac ctia sang ché, sang ché dé cap dén phuong phép san
xuit ché phim khang nguyén PCV-2 bao gbm céc budce: i) thu chat 16ng thir nhat chua
khéng nguyén PCV-2, ii) loai bo it nhit mot phan chét 1éng thir nhit ra khoi khang
nguyén PCV-2, trong d6 khang nguyén PCV-2 thu dugc qua vecto virut, uu tién vecto
virut baculovirus tai t& hop, chita va biéu hién khang nguyén PCV-2, uu tién ORF-2
PCV-2, va trong d6 khéng nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién
hon protein ORF-2 tai td hop cia PCV-2, va uu tién hon nita hat tuong tu virut clia
protein ORF-2. Khi vecto virut, cu thé baculovirus tai td hop chtra va biéu hién khang
nguyén PCV-2 dugc st dung dé tao ra/thu khang nguyén PCV-2, phuong phap di mo
t4 & trén bao gdm thém budc bét hoat vecto virut, uu tién vecto virut baculovirus téi t6
hop bang chat bat hoat ADN, uu tién trong sy c6 mit cta etylenimin hai thanh phan tir
1 dén 20mM. Uu tién, budc bat hoat duoc thuc hién sau khi it nhat mot phan ctia chat
16ng thir nhat duge loai bo ra khoi khang nguyén PCV-2, uu tién hon sau khi khéng
nguyén PCV-2 duoc thu lai. Uu tién hon nita, budc bat hoat duoc thuc hién sau khi
phdn chét 16ng thir nhit dugc loai bo ra khoi khang nguyén PCV-2 bing sy trao doi
mot phan chét 1ong thir nhét voi chat 1ong thir hai. Khi su trao dbi cta phan chét long
thtr nhat voi chat 16ng thir hai dwoc thuc hién sao cho bao gbém budc a) bo sung chit
10ng thir hai vao chét 16ng thir nhit ma chira khang nguyén PCV-2 va b) c¢6 déc khang
nguyén PCV-2, uu tién tir 3 1an dén 50 1an, vu tién hon nita tir 4 lan dén 20 lan, va

tham chi wu tién hon nita tir 7 1dn dén 10 lan so véi thé tich cua chit 1ong thtr nhat
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bang cach loai bé phan chat 1ong thir nhit va thu hai ra khoi khang nguyén PCV-2,
budce bit hoat duogc thuc hién sau bude c¢d dic. Khi budce bd sung chét long va budc co
dic duoc thuc hién nhiéu 1an, vu tién hai 1an, thAm chi vu tién nita ba 1an, budc bat
hoat duoc thuc hién sau buéc bd sung chat long cudi cung va budc cd dac. Khi budc
cd didc dugc thyc hién bang cach loc - uu tién bang phuong phap loc mang va/hoic
si€u loc, st dung bd loc, uvu tién chira mang béan thdm, bude bit hoat dugc thuc hién
sau budc loc dd md ta & trén, vu tién str dung mang ban thim. Mang ban thdm uu tién
c¢6 kich thuée 16 trung binh nhé hon khang nguyén PCV-2 va ngin dudng di cua it
nhat 90% khang nguyén PCV-2 qua céc 18 ciia mang ban thim va giit khang nguyén
PCV-2 lai bén trong bd loc dé thu lai hodc thu hoi. Uu tién, kich thugc 18 trung binh
clia mang ban thAm hodc cua bd loc bit ky ma duoc sit dung & ddy, ngan duong di cua
it nhat 90% protein ¢ kich thuée tir 50kDa dén 500kDa, wu tién hon, it nhit 90%
protein c6 kich thugc tir 75kDa dén 400kDa, va wu tién nhét it nhit 90% protein c6
kich thudce tir 100kDa dén 300kDa. L& nay duoc wu tién, khi khang nguyén PCV-2

duoc san xuat virut hoan toan hodc hat twong tu virut.

"Chét bét hoat ADN", nham muc dich cta sang ché, chi chit hoa hoc bét ky ma
khir hoat tinh cia ADN, uu tién ADN ctia thé sinh bénh dé thé sinh bénh nay khong
thé gdy ra su nhiém hoat tinh hodc 1ay nhiém hoic t4i ban, nhung van c6 kha ning giy

ra ddp Gng mién dich & dbi twong. U tién, chat bat hoat ADN la formalin.

Do dé, theo khia canh khac, sang ché d& cép dén phwong phap san xuét ché
phdm khang nguyén PCV-2 bao gdm céc budc: i) thu chit 16ng thir nhat chira khang
nguyén PCV-2, ii) loai bo it nhit mot phan chét 1ong thir nhat ra khéi khéng nguyén
PCV-2, trong d6 khang nguyén PCV-2 thu dugc qua vecto virut, uu tién vecto virut
baculovirus tai td hop, chira va biéu hién khang nguyén PCV-2, wu tién ORF-2 PCV-2,
trong d6 phwong phap bao gébm thém budc bat hoat vecto virut, uu tién vecto virut
baculovirus tai té hop bing chit bit hoat ADN, uu tién trong su ¢6 mit ctia etylenimin
hai thanh phan tir 1 dén 20mM, va trong d6 khang nguyén PCV-2 bao gdm protein
ORF-2 ctia PCV-2, wu tién hon protein ORF-2 t4i t& hop cia PCV-2, va uu tién hon
nita hat twong tu virut cia protein ORF-2. Uu tién, budc bat hoat dugc thuc hién sau
khi it nhat mot phﬁn clia cht long thu nhét duoc loai bo ra khoi khang nguyén PCV-2,

wu tién hon sau khi khang nguyén PCV-2 dugc thu lai. Uu tién hon nira, bude bat hoat
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dugc thuc hién sau khi phan chit Iong thu nhét dugc loai bé ra khoi khang nguyén
PCV-2 bang su trao déi mot phan chét 16ng tht nhét véi chit 16ng thir hai. Khi sy trao
d6i ctia phan chéit 16ng tht nhat vai chét 16ng thir hai dugc thuc hién sao cho bao gdbm
budc a) bd sung chét 1ong thir hai vao chét 16ng thir nhat ma chira khang nguyén PCV-
2 va b) ¢b dic khang nguyén PCV-2, wu tién tir 3 1an dén 50 1an, vu tién hon nira tir 4
lan dén 20 1an, tham chi vu tién hon nita tir 7 1an dén 10 1an so v&i thé tich cta chat
1ong thtr nhit bang cach loai bo phn chét 1ong thi nhit va tha hai ra khoi khang
nguyén PCV-2, budc bat hoat duge thuc hién sau bude cd dic. Khi bude bd sung chét
long va buédce ¢b dac dugc thuc hién nhiéu lan, vu tién hai 1an, thdm chi wu tién nira ba
1an, bude bat hoat duoc thuc hién sau bude bd sung chat long cudi clng va bude co
dic. Khi bude ¢d dic duge thuc hién bang cach loc - wu tién bang phuong phép loc
mang va/hodc si€u loc, stt dung bd loc, uu tién chira mang ban thdm, budc bat hoat
duoc thuc hién sau bude loc dd md ta & trén, uu tién st dung mang ban tham. Mang
ban thdm uu tién c6 kich thude 18 trung binh nhd hon khang nguyén PCV-2 va ngin
duong di cta it nhat 90% khang nguyén PCV-2 qua cac 16 clia mang ban thim va gitt
khéng nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu hdi. Uu tién, kich thude
18 trung binh ctia méang ban thim hodc cta bo loc bat ky ma duge st dung & day, ngin
duong di cua it nhat 90% protein c6 kich thude tir S50kDa dén 500kDa, wu tién hon, it
nhét 90% protein ¢6 kich thudce tir 75kDa dén 400kDa, va uu tién nhat it nhat 90%
protein c6 kich thude tir 100kDa dén 300kDa. Ld nay duoc uu tién, khi khdng nguyén

PCV-2 duge san xudt virut hoan toan hoic hat tuong tu virut.

Trong trudng hop chat bat hoat ADN dugc st dung trong phwong phép theo
sang ché, phuong phap nay con bao gdm budc bd sung lwgng chit ma trung hoa chat
bat hoat ADN, luogng ndy tuong dwong véi lugng chét bt hoat ADN trong d6 chat
trung hoa chit bat hoat ADN bao gbm dung dich natri thiosulfat dugc c6 dac t6i nong
do cubi tir khoang 1 dén 20mM va trong d6 chit bat hoat ADN 1a BEI Ut tién, buédc
bt hoat dugc thuc hién sau khi it nhét mot phﬁn clia chét long tha nhét duoc loai bo ra

khéi khang nguyén PCV-2.

"Chét trung hoa chét bt hoat" hodc "chit trung hoa", nhu dugc sir dung & day,

chi chit bt k¥ c¢6 kha nang trung hoa céc chat bét hoat dugc néu & trén dé chat bat

-28-



23177

hoat khong con c6 kha ning bat hoat ADN. Chét trung hoa chit bat hoat uu tién 1a

natri thiosulfat.

Do d6, theo mdt phuong 4n khac, sang ché dé xuét phuong phap san xuét ché
pham khéng nguyén PCV-2 bao gdm cac budc: i) thu khang nguyén PCV-2 trong chat
1ong thir nhét trong d6 khang nguyén PCV-2 thu dugc qua vecto virut, wu tién vecto
virut baculovirus tai to hop, chtra va biéu hién khang nguyén PCV-2, uu tién, PCV-2
ORF-2, va trong d6 khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién
hon protein ORF-2 tai td hop ciia PCV-2, va uu tién hon nita hat twong tu virut ctia
protein ORF-2; ii) loai bo it nhat mot phan chét 16ng tir khang nguyén PCV-2; iii) bét
hoat vecto virut baculovirus tai td hop br?mg chét bat hoat ADN, uu tién trong su co
mit cia etylenimin hai thanh phan tir khoang 1 dén khoang 20mM; iv) bd sung luong
chét trung hoa ma trung hoa chét bét hoat, lvong chét trung hoa nay tuong duong véi
luong chat bét hoat, trong d6 chit trung hoa uu tién bao gdm dung dich natri thiosulfat
wu tién duge cd dic t6i ndng dd cudi khoang tir 1 dén khoang 20mM va trong do6 chat
bat hoat wu tién géln BEIL Ut tién, budc bit hoat va trung hoa dugc thuc hién sau khi
it nhat mot phan cta chit 1ong thir nhét dugc loai bo ra khéi khang nguyén PCV-2, uu
tién hon sau khi khang nguyén PCV-2 dugc thu lai. Uu tién hon nita, bude bat hoat va
trung hoa duoc thuc hién sau khi phan chét 1éng thtr nhit dugc loai bo ra khoi khang
nguyén PCV-2 bing sy trao dbi mot phan chét 1ong thir nhét véi chét 1ong thi hai. Khi
su trao ddi cua ph?m chét 16ng tha nhét v6i chét long thr hai dugc thuc hién sao cho
bao gdm budc a) bd sung chat long thir hai vao chét 16ng thtr nhat ma chira khang
nguyén PCV-2 va b) c6 dic khang nguyén PCV-2, uu tién tur 3 l4n dén 50 1n, uu tién
hon nita tir 4 1an dén 20 1an, va thdm chi vu tién hon nira tir 7 lan dén 10 14n so v6i thé
tich ctia chit 16ng thtr nhét bing cach loai bo phan chit 16ng tht nhat va thir hai ra khoi
khéng nguyén PCV-2, budc bét hoat va trung hoa dugc thuc hién sau buédce cd dic. Khi
bude bd sung chét long va budc c¢o dac dugce thuc hién nhiéu 14n, vu tién hai 1an, thAm
chi vu tién nita ba lan, budc bat hoat va trung hoa dugc thuc hién sau budce bd sung
chét 16ng cudi cung va bude ¢ dic. Khi bude co dic duge thuc hién bang cach loc -
ru tién bang phuong phap loc mang va/hodc siéu loc, st dung b loc, wu tién chira
mang ban thAm, budc bat hoat va trung hoa dugc thuc hién sau buée loc dd mo ta &
trén, wu tién st dung mang ban thAm. Mang ban thAm wu tién c6 kich thudce 18 trung

binh nhé hon khang nguyén PCV-2 va ngén duong di cua it nhét 90% khang nguyén
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PCV-2 qua céc 15 cia mang ban thdm va giir khang nguyén PCV-2 lai bén trong bo loc
dé thu lai hozc thu hdi. Uu tién, kich thuée I8 trung binh ciia mang ban thdm hodc ciia
bd loc bt ky ma dugc sir dung ¢ day, ngan dudng di cia it nhit 90% protein c6 kich
thude tir 50kDa dén 500kDa, wu tién hon, it nhat 90% protein c6 kich thuéc tir 75kDa
dén 400kDa, va uu tién nhét it nhit 90% protein c¢6 kich thudc tir 100kDa dén 300kDa.
L3 nay duoc uu tién, khi khang nguyén PCV-2 duoc san xuat virut hoan toan hoic hat

tuong tu virut.

Theo khia canh khac cua sang ché, phwong phap dugc md ta & trén con bao
gbm budc tron khang nguyén PCV-2 thu duge sau cac bude bét hoat va trung hoa véi
thanh phan khic dugc chon tir nhém bao gdm céc chit mang, chit phu tro, chat lam
lodng, ta dugc dugce dung va céic hdn hop cia ching. Do d6, theo mdt khia canh khéc,
sang ché d& xudt phuong phap san xuét ché pham khang nguyén PCV-2 bao gbm céc
bude: i) thu khang nguyén PCV-2 trong chat 1ong thir nhét, trong d6 khang nguyén
PCV-2 thu dugc qua vecto virut, wu tién vecto virut baculovirus tai t6 hop, chira va
biéu hién khang nguyén PCV-2, uu tién, PCV-2 ORF-2, va trong d6 khang nguyén
PCV-2 bao gdm protein ORF-2 ctia PCV-2, uwu tién hon protein ORF-2 tai t6 hop cla
PCV-2, va uu tién hon nfta hat twong tu virut ctia protein ORF-2; ii) loai bo it nhéat mot
phén chat 16ng tir khdng nguyén PCV-2; iii) bét hoat vecto virut baculovirus tai t6 hop
bang chit bat hoat ADN, uu tién trong su ¢6 mit cua etylenimin hai thanh phan tir
khoang 1 dén khoang 20mM; iv) bd sung luong chét trung hoa ma trung hoa chét bat
hoat, lvong chét trung hoa nay wu tién twong duong v6i luong chét bat hoat, trong d6
chét trung hoa wu tién bao gdm dung dich natri thiosulfat uu tién duoc c6 dic toi nong
dd cudi khoang tir 1 dén khoang 20mM va trong d6 chét bit hoat vu tién gbm BEI; va
v) trdn khang nguyén PCV-2 thu dugc trong budc iv) voi thanh phén khac dugc chon
tr nhdém bao gém chét mang, chét phu tro, chit lam loang, t4 dugc duge dung va hdn
hop cua chung. Uu tién, khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, wu
tién hon nfta protein ORF-2 tai tb hop ctia PCV-2, va thdm chi uu tién hon nita hat
tuong tu virut cta protein ORF-2. Uu tién, trong budec ii), phén cia chét long thir nhit
duoc loai bo ra khoi khang nguyén PCV-2 bang su trao d6i mdt phan chat long thtr
nhat v6i chit 1ong tht hai. Su trao dbi wu tién duoc thue hién sao cho bao gdm budc:
a) bd sung chét long thir hai vao chét 1éng thir nhét ma chira khang nguyén PCV-2 va

b) ¢6 dic khang nguyén PCV-2, uu tién tir 3 1dn dén 50 1An, wu tién hon nira tir 4 1an
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dén 20 14n, va tham chi vu tién hon nita tr 7 14n dén 10 14n so véi thé tich cta chit
16ng thir nhéat bang cach loai bo phan chit 16ng thit nhit va thi hai ra khoi khéng
nguyén PCV-2. Uu tién, budc bd sung chét 16ng va budc c6 ddac dugce thuc hién nhiéu
lan, vu tién hai 1an, tham chi vu tién hon nita ba lan. Trong trudng hop nay, khong chi
chét 16ng tht nhit ma ca hdn hop ciia chat 1ong thir nhit va thtr hai ciing dugc loai bo.
Uu tién, mdi budce bd sung chét long dugc thuc hién vé co ban déng thoi hodc tudn tu
nhu mé ta & trén. Khi bude c¢d dic va bude bd sung chét long dugc thuc hién lién tuc,
trinh tu cac budc khdng quan trong. Hon thé nita, bude ¢d dic vu tién duoc thuc hién
bﬁng cach loc - uu tién loc mang va/hodc siéu loc, st dung bd loc, ma wuu tién chira
mang ban thAm. Mang béan thdm uu tién co kich thudce 18 trung binh nhé hon khang
nguyén PCV-2 va ngin duong di cua it nhit 90% khang nguyén PCV-2 qua cac 15 clia
mang ban tham va giit khang nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu
hdi. Uu tién, kich thude 18 trung binh ctia mang ban thAm hodc cta bd loc bat ky ma
duoc st dung ¢ day, ngan duong di cua it nhit 90% protein c¢6 kich thudce tir 50kDa
dén 500kDa, wu tién hon, it nhat 90% protein c¢6 kich thudc tir 75kDa dén 400kDa, va
wu tién nhét it nhat 90% protein ¢6 kich thuge tir 100kDa dén 300kDa. L3 nay dugc uu

tién, khi khang nguyén PCV-2 duoc san xudt virut hoan toan hodc hat twong tu virut.

Theo khia canh khac, phuong phap bit ky dd mo td & trén dé thu duoc khang
nguyén PCV-2 véi hoat tinh di€t virut giam co thé bao gdm budc tinh ché thém dé thu
duoc khang nguyén PCV-2 tinh ché. Ngac nhién khi phét hién ra ring ché phim khang
nguyén hodc sinh mién dich chtra khdng nguyén PCV-2 tinh ché, wu tién trong t6 hop
v6i chét phu trg, khong chi thé hién hoat tinh diét virut giam nhu duge mo ta & day,
ma con thé hién tinh sinh mién dich tang so véi ché phém sinh mién dich, ma khong
chtrta khang nguyén PCV-2 tinh ché, c6 nghia 1a chtra khang nguyén PCV-2 khong tinh

ché hodc tho.

Thuét ngt khang nguyén PCV-2 “tinh ché" c6 nghia la khang nguyén PCV-2
duoc tinh ché trong ché pham t6i mtc 16n hon 50% (trong lwong/trong lugng), uu tién
16n hon 60% (trong lugng/trong lugng), wu tién lon hon 70% (trong luong/trong
lugng), vu tién lon hon 80% (trong lugng/trong luong), wu tién 1é6n hon 85% (trong
lugng/trong luong), uu tién hon 16n hon 90% (trong lugng/trong lugng), tham chi uu

tién hon nita 16n hon 95% (trong lugng/trong lugng) so véi tbng lugng protein co
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trong ché phdm sinh mién dich. N6i mot cach khéc, néu ché phdm chira khédng nguyén
PCV-2 véi do tinh khiét 80% (trong lugng/trong luong), ché phdm nay chira khong
qua 20% (trong luong/trong lugng) protein khoéng phai PCV-2 so véi tong luong
protein ¢ trong ché phim sinh mién dich. Uu tién, do tinh khiét dugc do trong ché
pham, tirc 13 trong ché phdm sinh mién dich tru6e khi trén v6i chat phu tro hodc ta
dugc bat ky khéc hodc chét bt hoat. Tuy nhién, néu chét phu tro dugce st dung trong
ché phidm sinh mién dich cudi cung 1a chit phu tro khong chira protein, su bd sung
chét phu tro khong co tac dung bat ky vé gia tri tinh khiét. Do tinh khiét ctia khang
nguyén PCV-2 ¢6 thé duoc udce tinh bang cac phuong phap chudn da biét déi véi
nguoi cé trinh do trong linh vuc, vi du bang Imperial Protein Stain (Pierce) sau su
phéan tach SDS-PAGE, sic ky khi, phan tich HPLC, v.v.. Phuong phép wu tién theo
sang ché dé wdc tinh sy tinh khiét hodc do tinh khiét ctua khang nguyén PCV-2 trong
ché pham, tirc 12 trong ché phdm sinh mién dich 1a nhudm mau Imperial Protein Stain
(Pierce), ma dugc thuc hién nhu sau: ché phim bao gdm khang nguyén PCV-2 dugc
phan tach thong qua NuPAGE 10% Bis-Tris gels (Invitrogen) st dung hé dém
NuPAGE MOPS (Invitrogen). Cac gel dugc chay dudi didu kién lam bién chat (tit ca
cac dém c6 SDS trong d6) va khir (dém tai c6 2-mercaptoetanol). Sau khi tai cac gel
vOi cae mau, cac gel duge chay trong khoang thoi gian 55 phut tai hang sé 200 Volt.
Sau khi chay xong, cac gel dugc nhudém mau st dung Imperial Protein Stain (Pierce)

va duoc khir nhudm mau theo huéng dan cia nha san xuat.

Nguoc lai, thuat ngtt khang nguyén PCV-2 "khong tinh ché" hodc "thd" chi ché
phidm thd chta khang nguyén PCV-2. Khang nguyén PCV-2 thuong dugc san Xudt
trong moi trudng nudi ciy té bao in vitro. Do d6, khang nguyén PCV-2 thd chi hdn
hop cta khang nguyén PCV-2 va moi truong nudi cdy t& bao hodc nguyén lidu cho
mdi trudng nudi cdy té bao dugc st dung cho su san xuét khang nguyén PCV-2. Hon
thé nita, khang nguyén PCV-2 khong tinh ché con c6 nghia la khéang nguyén PCV-2
tinh ché mot phén wu tién c6 do tinh ché nhé hon 50% (trong luong/trong lwgng), uu
tién hon nho hon 40% (trong lugng/trong luong), thdm chi uvu tién hon nhé hon 30%
(trong luong/trong lugng), thdm chi vu tién hon nita nhé hon 20% (trong lugng/trong

luong) so véi tong lwgng protein co trong ché phdm sinh mién dich.

Ngoai ra, cac thudt nglt "tinh sinh mién dich tang hodc tinh sinh mién dich cai
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thién" nhu duoc sir dung & ddy, c6 nghia l1a ddp ung mién dich dugc tao ra boi ché
pham sinh mién dich chira khang nguyén dang néi t6i duoc tang so véi ché phim sinh
mién dich tham chiéu chtra khang nguyén khac nhau hozc do tinh khiét khac nhau ctia
khang nguyén, cho di dap tng mién dich nay 13 dap tng mién dich qua té bao va/hodc
qua khang thé. Theo khia canh dugc wu tién, thut ngi tinh sinh mién dich ting hodc
tinh sinh mién dich cai thién c6 nghia 14 dap Gng mién dich qua khang thé duoc gay ra
boi ché pham sinh mién dich chtra khdng nguyén dang néi t6i duoc ting so véi ché
phdm sinh min dich tham chiéu chira khang nguyén khac hodc do tinh khiét khéac cta
khang nguyén. Dép Gmg mién dich qua khang thé c6 nghia 1a su san xuét cc khang
thé, ma dic hiéu d6i voi khang nguyén dang néi téi duge ting so voi su sdn Xudt
khéng thé gy ra bsi ché phdm sinh mién dich tham chiéu chtta khang nguyén khac

hodic d6 tinh khiét khac cia khang nguyén.

Thuét ngit “ting” c6 nghia 1a dap ung mién dich qua té bao va/hodc khang thé
duge tang 1én it nhat 10%, wu tién 1én it nhit 20%, wu tién hon 1én it nhét 30%, tham
chi wu tién hon nita 1én it nhat 40%, thdm chi vu tién hon nira 1én it nhit 50%, tham
chi wu tién hon nita 1én it nhéit 75%, wu tién nhét 1én it nhit 100% so v6i dap ing mién
dich qua té bao va/hosic khang thé gy ra bai ché phdm sinh mién dich tham chiéu

chira khéng nguyén khac hogc do tinh khiét khac ctia khang nguyén.

Nguoi ¢ trinh d6 trung binh trong linh vuc s€ biét cach dénh gia dap tmg mién
dich qua té bao va/hodc khang thé. Cu thé, nguoi c6 trinh dd trung binh trong linh vuc
d& dang hoic 1a so sanh dap tng mién dich qua té bao ctia ché pham sinh mién dich
dang néi t6i v6i dap tmg mién dich qua té bao cta ché phdm sinh mién dich tham
chidu, hoic 1a so sanh dap ing mién dich qua khang thé cua ché pham sinh mién dich
dang noéi t6i voi dap ung mién dich cia ché phadm tham chiéu, nhung khong so sanh
duoc dap ung mién dich do té bao gay ra ciia ché phim sinh mién dich dang néi téi véi
dap tng mién dich do khang thé gy ra. Hon thé nita, dap ing mién dich qua té bao co
thé duoc do, vi du, bang cach do su hoat héa cua cic té bao T giy doc té bao bang ché
pham sinh mién dich/khang nguyén dang néi t6i. Dap tng mién dich qua khang thé co
thé duoc do, vi du, béng cach do luong khéang thé dac hiéu khang nguyén, dugc tao ra
do su st dung ché phdm khang nguyén chira khdng nguyén cho dong vét. Dép ung

mién dich qua té bao va/hoic khang thé co thé duge do, vi du, b@fmg cach st dung md
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hinh chu6t. Theo sang ché, mé hinh chudt dwoc st dung la phuong phap tham chiéu.

Thuat ngit "ché pham sinh mién dich" ¢6 nghia 13, nhung khong gi6i han &, ché
phim sinh mién dich chtra it nhit khang nguyén ma tao ra dap tmg mién dich qua té
bao va/hodc qua khang thé trong vét chii d6i v6i khang nguyén dang néi téi. Thong
thuong, "d4p tng mién dich" bao gdm nhung khong gidi han & mdt hodc nhidu tac
dung sau day: san xuit hodc hoat hoa cac khéng thé, té bao B, té bao T hd tro, té bao T
didu hoa, va/hoic t& bao T gdy doc va/hodc té bao T gamma-delta, huéng cu thé dén
mot khang nguyén hodc cac khang nguyén c6 trong ché pham hodc vacxin quan tam.
Ut tién, vat chi s& thé hién hodc 1a dap ung mién dich tri liéu hodc 1a dap Gng gy
mién dich bao vé dé tinh khang su 14y nhiém méi s& dugc ting cudng va/hodc mic do
trdm trong cua bénh duoc giam bét. Trong truong hop nay, ché pham sinh mién dich
1a "vacxin". Su bao vé nay s& duoc thé hién boi hodc 12 sy giam hodc 1a thiéu tridu
chtng thudng biéu hién boi vat chi bi nhiém, thoi gian hdi phuc nhanh hon va/hoic

chuan do virut thap hon ¢ vat chu bi nhiém.

Su tinh ché thém cua khang nguyén PCV-2 c¢6 thé dat duge véi cac quy trinh
sdc ky, uu tién quy trinh sic ky hai buéc. Néu khang nguyén PCV-2 dugc ghép vao
thé tuong ty virut (VLP), mdt bude, uu tién budc thir nhét, vu tién sic ky loai trir kich
thude (loc gel), ma co thé duoc thuc hién, vi du, béng cach st dung nén Sephacryl
S300. Khi str dung HiPrep 26/60 Sephacryl S300HR & quy m6 phong thi nghiém, cac
cOt duogc uu tién nhét. Tuy nhién, cac nén sic ky loai trir kich thudc da biét dbi voi
nguoi cé trinh do trong linh vuc co thé dugc sir dung, ma cho phép su phan tach cia
PCV-2 ORF2 VLP tir chét loc hodic chét ndi 1én trén bé mat canh trudng. Cac nén
tuong tu dugc mo ta, vi du, trong E.L.V. Harris and S. Angel (eds.), Protein
purification methods — a practical approach, IRL Press Oxford 1995). Sic ky loc 'gel co
thé duoc tién hanh, vi du, bang cach tai vao cot ché phdm tho gdbm khing nguyén
PCV-2 véi luu lugng 1,0ml/phtt va rira gidi cot véi 1,5 thé tich cot cua dung dich dém
gdm Tris 20mM, pH=6,5, SmM DTT. Tuy nhién, khdng nguyén PCV-2 ORF2 ciing c6
thé dugc tinh ché bing cach st dung sdc ky ai lyc, vi du, thong qua su lién két chon
loc v6i khéng thé dic hidu ORF2 PCV-2, hodc phuong phép bat ky da biét dbi véi

nguoi ¢ hiéu biet v€ linh vyuc nay.

Do d6, theo khia canh duoc uu tién, sang ché dé cap dén phuwong phap san Xuat
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ché phdm khang nguyén PCV-2 bao gbm cac bude: i) thu chét long thir nhit chuta
khang nguyén PCV-2, ii) loai bé it nhat mot phan chét 16ng thtr nhét ra khoi khang
nguyén PCV-2 va iii) tinh ché san phdm thu duoc & bude ii) chira khang nguyén PCV-
2, wu tién khang nguyén PCV-2 ORF2 bang quy trinh sic ky. Uu tién, sic ky loai trix
kich thudc dugc thuc hién nhu dd mo td & day, uu tieén nhu duge mo ta trong Vi du 3.
Uu tién, su loai trir kich thuéc dan dén ché phém sinh mién dich c6 do tinh khiét 16n
hon 80% (trong lugng/trong lugng), vu tién 1én hon 90% (trong lwong/trong luwong) so
v6i tdng lugng protein ¢ trong ché phidm sinh mién dich trude khi tron véi chét phu
tro. Do tinh khiét c6 thé dugc ude tinh bang phuong phap nhudm Imperial Protein
Stain (Pierce) sau SDS PAGE qua NuPAGE 10% Bis-Tris gels (Invitrogen) st dung
hé dém NuPAGE MOPS (Invitrogen).

Do do, theo khia canh dugc wu tién, sang ché dé cap dén phuong phap san xut
ché phdm khang nguyén PCV-2 bao gbm cac bude: i) thu chat 16ng thir nhit chira
khéng nguyén PCV-2, ii) loai b6 it nhit mot phan chit 16ng thir nhat ra khoi khéng
nguyén PCV-2 va iii) tinh ché san phdm thu dugc & budce ii) bao gdm khéang nguyén

PCV-2 bing séc ky loai trir theo kich thuéc (loc gel).

Dé thu duoc do tinh khiét cao hon, budc sic ky thir hai c6 thé duge thuc hién,
tuy nhién khac véi budce sdc ky thir nhat. Vi du, néu bude tinh ché/bude sic ky thu
nhét 1a budce loai trir kich thude (loc gel), budce thir hai khac & chd, vi du sic ky ai luc,
sc ky trao d6i ion, v.v.. Uu tién, néu budce thir nhét dé tinh ché khang nguyén PCV-2,
vu tién dé tinh ché khang nguyén ORF2 PCV-2 la sdc ky loai trir kich thuée (loc gel),
bude thit hai ¢6 thé 1a sic ky trao ddi ion, wu tién sic ky trao ddi anion (AIEX). Nén
sc ky trao ddi anion wu tién dé tinh ché khang thé PCV-2, uu tién khang thé ORF2
PCV-2 la Q Sepharoza. Trong quy md nhd khoang 50ml, su st dung Sml c6t HiTrap Q
Sepharose HP dugc uu tién nhét. Sic ky trao ddi anion c6 thé duoc thuc hién, vi du,
nhu dugc mo ta trong Vi du 3. N6i mdt cach ngin gon, khoang 50ml phin thé tich
rong tir budc sdc ky loai trr kich thudc co thé duoc tai 1én trén cot AIEX tai luu luong
3,0ml/phut. Sau budce ria, vi du, Tris 20mM, pH = 6,5, DTT 5mM dé loai bo vat lieu
khong lién két, protein c6 thé dwoc rira giai bing budc don chira 8 thé tich cot ciia dém
sau day (Tris 20mM, pH=6,5, DTT 5mM, NaCl IM). Dong tién tir budc chay AIEX

c6 thé dugc tai nguoce 1én trén ¢t Q Sepharoza va dugc rira giai nhu dd mo ta ¢ trén dé
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tang hiéu suat. K¥ thuét hai budce nay (budce loai trir kich thude, sau do 1a bude sic ky
trao dbi anion) phan tach hiéu qua khang nguyén OREF2 PCV-2 tir hdu hét cac thanh

phan protein khac ctia san phdm thu duge tir canh trudng.

Do d6, theo khia canh dugc vu tién, sing ché dé& xuat phuong phap san xudt ché
pham khang nguyén PCV-2 bao gom cac budc: a) thu chat 1ong thi nhét chira khang
nguyén PCV-2, ii) loai b it nhat mot phan chat 1ong thtr nhét ra khoi khang nguyén
PCV-2 va iii) tinh ché san phdm thu duge & budce ii) bao gdm khang nguyén PCV-2
bang sic ky hai buéc. Uu tién, bude sic ky thir nhit khac budc sdc ky thir hai. Néu
budce thir nhat 12 sic ky loai trix kich thude (Ioc gel), budc thi hai c6 thé 1a sic ky trao
d6i ion, wu tién sic ky trao d6i anion (AIEX). Ut tién, trong phuwong phap bat ky trong
sb cac phuong phap di mb ta & trén, bao gdm mot hodc nhidu budce tinh ché khac dé
thu dugce khang nguyén PCV-2 tinh ché, uu tién protein ORF-2 PCV-2, phén chét éng
thtr nhét dugc loai bo ra khoi khang nguyén PCV-2 bai su trao ddi ctia phan chat 1ong
tht nhat véi chét long th( hai. Sy trao dbi vu tién dugc thuc hién sao cho bao g&n
bude a) bd sung chét 16ng thi hai vao chét 16ng thir nhit ma chia khang nguyén PCV-
2 va b) cd dac khang nguyén PCV-2, uu tién tur 3 lan dén 50 lan, vu tién hon nira tir 4
14n dén 20 I4n, va thdm chi uu tién hon nita tir 7 1an dén 10 1an so véi thé tich cua chat
long ther nhit bing cach loai bo phan chit 16ng thr nhat va thir hai ra khéi khang
nguyén PCV-2. Uu tién, budc bd sung chit 16ng va bude co dic duge thuc hién nhiéu
lin, wu tién hai 1an, tham chi vu tién hon nita ba lan. Trong nhitng trudng hop nay,
khong chi chat 16ng thtr nhit ma ca hdn hop cta chit 1ong thir nhat va thi hai cling
duoc loai bo. Uu tién, mdi bude bd sung chat 1ong duoc thuc hién vé co ban dong thoi
hodc tudn tu nhu mé ta o trén. Khi bude co dic va budc bd sung chét 16ng dugc thuc
hién lién tuc, trinh tu cac budc khdong quan trong. Hon thé nita, budc c6 dic uvu tién
duoc thuc hién béng cach loc - uvu tién loc mang hodc siéu loc, sit dung bd loc, ma uu
tién chira mang ban thim. Mang ban thAm uu tién c6 kich thude 1 trung binh nhé hon
khang nguyén PCV-2 va ngan duong di cua it nhat 90% khang nguyén PCV-2 qua céc
16 ctia mang ban thdm va gitr khang nguyén PCV-2 lai bén trong b0 loc dé thu lai hodc
thu hdi. Uu tién, kich thudc 13 trung binh cia mang ban thdm hodc cta bd loc bt ky
ma duogc st dung ¢ day, ngan duong di cua it nhét 90% protein c6 kich thuée tir
50kDa dén 500kDa, wu tién hon, it nhit 90% protein c6 kich thudc tir 75kDa dén
400kDa, va uu tién nhét it nht 90% protein c6 kich thudce tir 100kDa dén 300kDa. Lo
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nay dugc wu tién, khi khang nguyén PCV-2 duoc san xuét virut hoan toan hoic hat
tuong tu virut. Trong cdc dang wu tién, phuong phap san xuét ché phim khéng nguyén
PCV-2 dd m6 ta & trén bao gdm thém cac bude: 1) thu khang nguyén PCV-2 trong chét
long thtr nhét, trong d6 khang nguyén PCV-2 thu dugc qua vecto virut, uu tién vecto
virut baculovirus tai t6 hop, chita va biéu hién khang nguyén PCV-2, uu tién, PCV-2
ORF-2, va trong d6 khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién
hon protein ORF-2 tai td hop cua PCV-2, va uu tién hon nita hat tuong tu virut cua
protein ORF-2; ii) loai b6 it nhat mot phan chat 16ng tir khang nguyén PCV-2; iii) bat
hoat vecto virut baculovirus tai td hop béng chit bat hoat ADN, uu tién trong su co
mit cia etylenimin hai thanh phan tir khoang 1 dén khoang 20mM; iv) bd sung luong
chét trung hoa ma trung hoa chét bét hoat, luong chét trung hoa nay twong dwong véi
luong chat bét hoat, trong d6 chit trung hoa uu tién bao gdm dung dich natri thiosulfat
wu tién duge cd dic téi ndng do cudi khoang tir 1 dén khoang 20mM va trong d6 chat
bét hoat wu tién gdbm BEI; va v) tron khang nguyén PCV-2 thu dugc trong budc iv) voi
thanh phé“m khac dugc chon tir nhom bao g(‘Sm chét mang, chét phu tro, chit lam loang,
ta dugc dugc dung va hdn hop ciia chung. Su tinh ché thém, wu tién, phuong phép tinh
ché hai budc bao gdm bude trude khi tinh ché dan dén ché phdm sinh mién dich c6 do
tinh khiét 16n hon 80% (trong luong/trong lugng), uu tién lén hon 85% (trong
lugng/trong lugng), thdm chi vu tién hon nita 16n hon 90% (trong lugng/trong luong),
vu tién nhét 16n hon 95% (trong luong/trong lugng) so véi tdng luong protein c6 trong

ché phdm sinh mién dich trudc khi tron véi chit phu trg bat ky.

Ché phdm khang nguyén PCV-2 dugc san xuét bang phuong phap di mo ta &
day gy ra su hao hut nhé hon 1llog TCIDso cua virut séng hodc nhé hon llog CFU
trén ml cta vi khuin séng, khi virut séng hoac vi khuan séng duoc tron vaoi ché phém
khang nguyén PCV-2 va duogc G trong khodng thoi gian 2 gio hodc lau hon, uu ti€n
trong khoang thoi gian hon 4 gio, thdm chi vu tién hon nita trong khoang thoi gian hon
12 gi®, thdm chi vu tién hon nita trong khodng thoi gian hon 24 gid, thim chi vu tién
hon nita trong khoang thdi gian hon 2 ngay, uu tién hon nita trong khoang thoi gian
hon 4 ngay, thAm chi vu tién hon nita trong khoang thoi gian hon 7 ngay, uu tién hon
nita trong khoang thoi gian hon 2 tudn, thAm chi wu tién hon nita trong khoang thoi
gian hon 4 tudn, thdm chi uu tién hon nita trong khoang thoi gian hon 2 thang, thdm

chi wu tién hon nita trong khoang thdi gian hon 3 thang, thdm chi uu tién hon nita
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trong khodng thoi gian hon 4 thang, tham chi uu tién hon nita trong khoang thoi gian
hon 6 thang, thAm chi uu tién hon nita trong khoang thoi gian hon 9 thang, thdm chi
uu tién hon nita trong khoang thoi gian hon 12 thang, tham chi uu tién hon nita trong
khoang thoi gian hon 18 thang, wu tién nhit trong khoang thoi gian hon 2 nam. Uu
tién nhit, ché pham khang nguyén PCV-2 dugc san xuit bing phuong phap da mo ta &
day gay ra sy hao hut nho hon 0,9log TCIDso ctia virut sdng hodc nho hon 0,9log CFU
trén ml cta vi khudn séng, khi virut séng hodc vi khuan séng duoc tron va u véi ché
pham khang nguyén PCV-2 trong khoang thoi gian 2 gi hodc 14u hon, wu tién trong
khoang thoi gian hon 4 gio, tham chi uu tién hon nita trong khoang thoi gian hon 12
gi0, tham chi vu tién hon nita trong khodng thoi gian hon 24 gi6, thdm chi vu tién hon
nita trong khoang thoi gian hon 2 ngay, uu tién hon nita trong khoang thoi gian hon 4
ngay, thdm chi vu tién hon nita trong khoang thoi gian hon 7 ngay, wu tién hon nita
trong khoang thoi gian hon 2 tuan, thim chi uu tién hon nita trong khoang thoi gian
hon 4 tuén, thdm chi wu tién hon nita trong khoang thoi gian hon 2 thang, thAm chi uu
tién hon nita trong khoang thoi gian hon 3 thang, thdm chi vu tién hon nfta trong
khoang thoi gian hon 4 thang, thdm chi vu tién hon nita trong khoang thoi gian hon 6
thang, thAdm chi uvu tién hon nira trong khoang thoi gian hon 9 thang, thadm chi vu ti€n
hon nfta trong khoang thoi gian hon 12 thang, tham chi vu tién hon nita trong khoang
thoi gian hon 18 thang, vu tién nhét trong khoang thoi gian hon 2 nim. Tham chi uu
tién hon, ché phim khéng nguyén PCV-2 dugc san xuét bang phuong phap da mo ta &
day gly ra su hao hut nho hon 0,7log TCIDso trén ml cta virut séng hodc nho hon
0,7log CFU trén ml cua vi khuan séng, khi virut séng hoac vi khuén séng dugc tron va
1 v6i ché pham khang nguyén PCV-2 trong khoang thdi gian 2 gid hodc lau hon, uu
tién trong khoang thoi gian hon 4 gio, thdm chi vu tién hon nita trong khodng thoi gian
hon 12 gio, thdm chi wu ti€n hon nita trong khodng thoi gian hon 24 gid, thdm chi vu
tién hon ntta trong khoang thoi gian hon 2 ngay, uu tién hon nita trong khoang thoi
gian hon 4 ngay, thim chi vu tién hon nita trong khoang thoi gian hon 7 ngay, vu tién
hon ntta trong khoang thoi gian hon 2 tudn, thdm chi uu tién hon nita trong khoang
thoi gian hon 4 tudn, thdm chi wu tién hon nita trong khoang thoi gian hon 2 théng,
thAm chi uu tién hon ntta trong khoang thoi gian hon 3 thang, tham chi uu tién hon
nita trong khoang thoi gian hon 4 thang, tham chi vu tién hon nita trong khoang thoi

gian hon 6 thang, thim chi vu tién hon nita trong khoang thoi gian hon 9 thang, thdim
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chi vu tién hon nfta trong khoang thoi gian hon 12 thang, tham chi wu tién hon nita
trong khoang thoi gian hon 18 thang, wu tién nhit trong khoang thoi gian hon 2 nam.
Tham chi vu tién hon, ché phdm khang nguyén PCV-2 dugc san xuét bang phuong
phép di mo ta & day gdy ra sy hao hut nho hon 0,5log TCIDso trén ml cta virut sdng
hodc nhé hon 0,5log CFU trén ml ciia vi khuén séng, khi virut séng hodc vi khuin
séng dugc tron va i véi ché pham khang nguyén PCV-2 trong khoang thoi gian 2 gid
hodc 1au hon, uvu tién trong khoang thoi gian hon 4 gid, tham chi uu tién hon nita trong
khoang thoi gian hon 12 gid, tham chi vu tién hon nita trong khodng thoi gian hon 24
gi0, tham chi vu tién hon nita trong khoang thoi gian hon 2 ngay, uu tién hon nita
trong khoang thoi gian hon 4 ngay, tham chi vu tién hon nita trong khoang thoi gian
hon 7 ngay, wu tién hon nita trong khoang thoi gian hon 2 tuan, thim chi uu tién hon
nita trong khoang thoi gian hon 4 tuan, thdm chi vu tién hon nita trong khoang thoi
gian hon 2 thang, tham chi uu tién hon nita trong khodng thoi gian hon 3 thang, thim
chi wu tién hon nita trong khoang thoi gian hon 4 thang, thdm chi vu tién hon nita
trong khoang thoi gian hon 6 thang, thdm chi uvu tién hon nita trong khoang thoi gian
hon 9 thang, thAm chi wu tién hon nita trong khoang thoi gian hon 12 thang, thdm chi
uu tién hon nita trong khoang thoi gian hon 18 thang, vu tién nhét trong khoang thoi
gian hon 2 ndm. Tham chi vu tién hon, ché phim khang nguyén PCV-2 dugc san Xuét
bing phuong phap da md ta & diy giy ra su hao hut nhé hon 0,3log TCIDso trén ml
cta virut séng hodc nhoé hon 0,3log CFU trén ml cia vi khuan sbng, khi virut séng
hodc vi khudn séng duge tron va 1 véi ché phdm khang nguyén PCV-2 trong khoang
thoi gian 2 gio hoac 1au hon, uu tién trong khoang thoi gian hon 4 gi¢, thidm chi vu
tién hon nita trong khoang thoi gian hon 12 gio, tham chi wu tién hon nita trong
khoang thoi gian hon 24 gi¢, tham chi vu tién hon nira trong khoang thoi gian hon 2
ngay, uu tién hon nita trong khoang thoi gian hon 4 ngay, tham chi vu ti€én hon nita
trong khoang thoi gian hon 7 ngay, uu tién hon nita trong khoang thoi gian hon 2 tudn,
thdm chi wu tién hon nita trong khoang thoi gian hon 4 tuan, thAm chi vu tién hon nita
trong khoang thoi gian hon 2 thang, tham chi uvu tién hon nira trong khoang thoi gian
hon 3 thang, thdm chi vu tién hon nita trong khoang thoi gian hon 4 thang, thdm chi
uu tién hon ntta trong khoang thoi gian hon 6 thang, tham chi vu ti€n hon nira trong
khoang thoi gian hon 9 thang, thdm chi vu tién hon nita trong khoang thoi gian hon 12

thang, thdm chi uvu tién hon nita trong khoang thoi gian hon 18 thang, uvu tién nhét
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trong khoang thoi gian hon 2 nam. Virut séng c6 thé 1a loai virut sdng bét ky, nhung
wu tién virut séng la virut PRRS, vu tién virut PRRS ¢6 sb hiéu luu git ATCC VR
2332. Vi khuédn sdng c6 thé 1a vi khudn bét k¥, nhung wu tién vi khudn Mycoplasma
hyopneumonia, wu tién chiing J ctia Mycoplasma hyopneumonia. TCIDso trén ml ¢6 thé
dugc ude tinh bang thir nghiém chuin d6 trong 6ng nghiém chuin ma cho phép ude
tinh lwong virut sdéng. CFU trén ml ¢6 thé duoc ude tinh bang thi nghiém chudn d6
trong dng nghiém chuén ma cho phép ude tinh lwong vi khuan séng. Thuat ngit "trén
ml" wu tién chi Iml chit luu. Khang nguyén PCV-2 da tinh ché nay, khong chi thé
hién hoat tinh diét virut giam, nhu duoc xac dinh ¢ day, ma con thé hién tinh sinh
mién dich ting so v6i khang nguyén PCV-2 khong tinh ché nhu duge xac dinh & day,
vu tién khang nguyén PCV-2 tinh ché tang dap ing mién dich qua té bao va/hodc qua
khang thé 1én it nhit 10%, wu tién 1én it nhat 20%, wu tién hon Ién it nhat 30%, thAm
chi wu tién hon nita 1én it nhit 40%, thim chi vu tién hon nita 1én it nhat 50%, tham
chi wu tién hon nita 1én it nhit 75%, wu tién nhét 1én it nhit 100% so vé6i dap tng mién
dich qua té bao va/hodc khéng thé gy ra bi ché phdm sinh mién dich tham chiéu gom

khang nguyén PCV-2 khong tinh ché.

Do do, theo khia canh khéc, sang ché d& xuat phuong phéap san xuét ché phim
khang nguyén PCV-2 gbm cac budc: i) thu duoc chét 16ng thtr nhit chia khang
nguyén PCV-2, ii) loai bd it nhét mot phan chat long thir nhét ra khoi khang nguyén
PCV-2, trong d6 ché phadm khang nguyén PCV-2 thu dugc sau budc ii) gdy ra sy hao
hut nhd hon 1log TCIDso— uu tién trén ml - , uu tién nhd hon 0,91log TCIDso, - uu tién
trén ml -, thAm chi wu tién hon nho hon 0,7log TCIDso - vu tién trén ml -, thdm chi uu
tién hon nho6 hon 0,5log TCIDso - vu tién trén ml -, vu tién nhit nhé hon 0,3log TCIDso
- uu tién trén ml - cta virut séng, wu tién cia PRRSV séng hodc nho hon llog CFU -
uu tién trén ml -, vu tién nhé hon 0,9log CFU - uu tién trén ml -, thdm chi uu tién nho
hon 0,7log CFU - uu tién trén ml -, thdm chi vu tién nhé hon 0,5log CFU - vu ti€n trén
ml -, wu tién nh4t nhé hon 0,3log CFU - uu tién trén ml - cta vi khuin séng, wu tién
Mycoplasma hyopneumoniae, khi virut sdng, wu tién PRRSV hodc vi khuan séng, wu
tién Mycoplasma hyopneumoniae dugce tron va 0 voi ché phdm khang nguyén PCV-2
trong khoéang thoi gian 2 gio hodc 14u hon, uu tién trong khoang thoi gian hon 4 gio,
thAm chi wu tién hon nita trong khoang thoi gian hon 12 gi¢, tham chi wu tién hon nira

trong khoang thoi gian hon 24 gio, thdm chi vu tién hon nita trong khodng thoi gian
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hon 2 ngay, tham chi vu tién hon ntia trong khoang thoi gian hon 4 ngay, thdm chi vu
tién hon nita trong khoang thoi gian hon 7 ngay, thdm chi vu tién hon nita trong
khoang thdi gian hon 2 tudn, thdm chi wu tién hon nita trong khoang thoi gian hon 4
tuan, thdm chi vu tién hon nita trong khoang thoi gian hon 2 thang, thim chi wu tién
hon nita trong khodng thoi gian hon 3 thang, thdm chi uu tién hon niia trong khoang
thoi gian hon 4 thang, tham chi uu tién hon nita trong khodng thoi gian hon 6 thang,
thdm chi uu tién hon nira trong khoang thoi gian hon 9 thang, tham chi uu tién hon
nita trong khoang thoi gian hon 12 thang, tham chi vu tién hon nita trong khoang thoi
gian hon 18 thang, wu tién nhét trong khoang thoi gian hon 2 nam. Uu tién, phan ctia
chit 16ng thi nhét loai bo ra khéi khang nguyén PCV-2 bang su trao doi mot phan chét
long th(r nhét v6i chét long thtr hai. Sy trao dbi wu tién dugc thuc hién sao cho bao
gdm budc a) bd sung chét 1ong thir hai vao chét 16ng thtr nhat ma chira khang nguyén
PCV-2 va b) ¢d dic khang nguyén PCV-2, wu tién tir 3 1an dén 50 1an, uu tién hon nita
tir 4 1an dén 20 14n, thdm chi wu tién hon nira tr 7 lan dén 10 14n so véi thé tich cta
chét 16ng tht nhit bang cach loai bo phan chat long thir nhat va tht hai ra khéi khéng
nguyén PCV-2. Uu tién, buéc bd sung chat 16ng va bude ¢d dic duge thuc hién nhiéu
1An, wu tién hai 14n, thAm chi vu tién hon nita ba 1an. Trong trudng hop nay, khong chi
chit 16ng thtr nhit ma ca hdn hop ciia chit 16ng thir nhat va thi hai cling dugc loai bé.
Ul tién, mdi budc bd sung chét long dugc thuc hién vé co ban déng thoi hodc tuan tu
nhu mo ta § trén. Khi budc co dac va budce bd sung chat long dugc thuc hién lién tuc,
trinh tu cac budc khong quan trong. Hon thé nita, bude cd dic uvu tién duge thuc hién
béng cach loc - uu tién loc mang va/hoac siéu loc, su dung bd loc, ma vu tién chra
mang ban thim. Mang ban thim uu tién c6 kich thudce 16 trung binh nhod hon khéng
nguyén PCV-2 va ngin dudng di cia it nhat 90% khang nguyén PCV-2 qua céc 16 cua
mang ban tham va gitt khang nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu
hdi. Uu tién, kich thude 18 trung binh ciia mang ban thAm hodc cua bo loc bét ky ma
dugce sir dung & day, ngan duong di cia it nhét 90% protein c6 kich thudc tir S0kDa
dén 500kDa, wu tién hon, it nhit 90% protein c6 kich thudce tir 75kDa dén 400kDa, va
wu tién nhét it nhit 90% protein ¢6 kich thude tir 100kDa dén 300kDa. L3 nay duoc uu
tién, khi khang nguyén PCV-2 dugc san xuét virut hoan toan hodc hat tuong tu virut.
Khi khang nguyén PCV-2 thu dugc qua vecto virut, uu tién vecto virut baculovirus tai

td hop, chtra va bidu hién khing nguyén PCV-2, uu tién, PCV-2 ORF-2, quy trinh bao
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gém thém 1iii) bét hoat vecto virut baculovirus tai td hop véi chat bat hoat ADN, uu
tién trong sur c6 mit cua etylenimin hai thanh phan tir khoang 1 dén khoang 20mM; iv)
bb sung lwong chat trung hoa ma trung hoa chat bat hoat, luong chét trung hoa nay
tuong dwong v6i luong chat bat hoat, trong d6 chit trung hoa wu tién bao gdm dung
dich natri thiosulfat uvu ti€n duoc co6 dac téi né)ng dd cubi khoang tu 1 dén khoang
20mM va trong d6 chét bt hoat wu tién gdm BEL Ul tién, budc bat hoat va trung hoa
dugc thuc hién sau khi it nhdt mot phén clia chét l6ng th nhéat dugc loai bé ra khoi
khang nguyén PCV-2, vu tién hon sau khi khang nguyén PCV-2 dugc thu lai. Uu tién
hon nita, budc bat hoat va trung hoa duoc thue hién sau khi phan chit 16ng thir nhét
duge loai bo ra khoi khang nguyén PCV-2 bang su trao d6i mot phan chét 16ng thir
nhat voi chit 16ng thir hai. Khi sy trao dbi ctia phan chat 16ng thir nhat v6i chét 16ng
tht hai duoc thuc hién sao cho bao gdm budc a) bd sung chit 16ng thir hai vao chat
16ng thir nhit ma chtra khang nguyén PCV-2 va b) ¢6 dic khéng nguyén PCV-2, uu
tién tir 3 1An dén 50 14n, vu tién hon nita tir 4 1an dén 20 14an, thAm chi vu tién hon nira
tir 7 1an dén 10 14n so véi thé tich cua chat 16ng thu nhit bang cach loai bé phan chat
I6ng tht nhit va tht hai ra khoi khang nguyén PCV-2, budc bét hoat va trung hoa
duoc thuc hién sau bude co dic. Khi bude bd sung chét long va budc co dac dugc thuc
hién nhiéu lan, vu tién hai 14n, tham chi wu tién nita ba 14n, budce bat hoat va trung hoa
duoc thuc hién sau bude bd sung chét 16ng cudi cing va bude ¢o dac. Khi bude co dic
duogc thue hién bang cach loc - wu tién bang phuong phap loc mang va/hogc siéu loc,
stt dung bo loc, uu tién chira mang ban thAm, budc bat hoat va trung hoa dugc thuc
hién sau budc loc dd mo ta ¢ trén, vu tién st dung mang ban thdm. Mang ban thAm vu
tién c6 kich thudce 16 trung binh nhé hon khang nguyén PCV-2 va ngan dudng di cla it
nhét 90% khang nguyén PCV-2 qua céc 18 ciia mang ban tham va gitt khang nguyén
PCV-2 lai bén trong bd loc dé thu lai hodc thu hdi. Uu tién, kich thudc 18 trung binh
ctia mang ban thAm hodc ctia bo loc bit ky ma duoc sir dung & day, ngan duong di cla
it nhit 90% protein c6 kich thudc tir 50kDa dén 500kDa, wu tién hon, it nhat 90%
protein cé kich thudce tr 75kDa dén 400kDa, va wu tién nhét it nhat 90% protein c6
kich thude tir 100kDa dén 300kDa. L& nay duoc uu tién, khi khang nguyén PCV-2
duoc san xudt virut hoan toan hodc hat twong tu virut. Uu tién, su tinh ché khac dé thu
duge khang nguyén PCV-2 tinh ché nhu duge xac dinh & day, c6 thé dat duoc bang

céch thuc hién bude tinh ché thém bao gdm iii) tinh ché san phim thu duogc & budc (ii)
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bao gdm khang nguyén PCV-2, ma thu duoc sau khi loai bo phan chét 1ong thtr nhét,
bang bude sic ky. Dé thu duge do tinh khiét cao hon, bude sic ky thir hai ¢6 thé dugc
thyc hién, tuy nhién khéc véi budce sdc ky thtr nhét. Vi du, néu budc tinh ché/buéde sic
ky thir nhét 1 buéc loai trir kich thude (loc gel), bude thir hai khac & chd, vi du sic ky
ai luc, sic ky trao ddi ion, v.v.. Uu tién, néu budc thir nhit dé tinh ché khang nguyén
PCV-2, uu tién dé tinh ché khang nguyén ORF2 PCV-2 1a sic ky loai trir kich thudc
(loc gel), buée thir hai c6 thé 1a sic ky trao déi ion, uu tién sic ky trao ddi anion
(AIEX). Nén séc ky trao dbi anion wu tién dé tinh ché khang thé PCV-2, wu tién khang
thé ORF2 PCV-2 12 Q Sepharoza. Trong quy md nhé khoang 50ml, su st dung Sml
cdt HiTrap Q Sepharose HP dugc uu tién nhit. Sic ky trao d6i anion ¢6 thé duoc thuc
hién, vi du, nhu dugc mo6 ta trong Vi du 3. N6i mot cach ngén gon, khoang 50ml phén
thé tich rdng tir bude sic ky loai trir kich thudc c6 thé duge tai 1én trén cot AIEX tai
luu luong 3,0ml/phut. Sau bude ria, vi dy, Tris 20mM, pH = 6,5, DTT 5mM dé loai
bo vat liéu khong lién két, protein c6 thé duge rira giai bang budc don chira 8 thé tich
cdt cia dém sau day (Tris 20mM, pH=6,5, DTT 5mM, NaCl 1M). Dong tién tir bude
chay AIEX co thé duoc tai nguoc lén trén ¢t Q Sepharoza va dugc rira giai nhu mo ta
& trén dé tang hiéu sut. K§ thuét hai bude nay (budc loai trir kich thuéce, sau do6 1a
bude sic ky trao d6i anion) phan tach hiéu qua khdng nguyén ORF2 PCV-2 tur hau hét

céc thanh phén protein khac ctia san pham thu dugc tir canh trudng.

Ché phdm khang nguyén PCV-2 thu dugc theo phuong phédp md td & trén, hodc
khang nguyén PCV-2 dugc st dung trong budce i) cia phuong phap mo ta ¢ trén, cd
thé duoc két hop vdi it nhat mot khang nguyén khéc, wu tién khang nguyén virut hodc
vi khudn, va thim chi vu tién hon, khdng nguyén virut hodc vi khuén tir it nhit mot vi
sinh vat gay bénh & lon. Khang nguyén khac cé thé loai bat ky boc 10 trong
WO02007/094893. Toém lai, cac khang nguyén khéc co thé 1 cac khang nguyén cua vi
sinh vat gdy bénh bét ky. Uu tién, "cac vi sinh vat gy bénh" cia lon dugc chon doc
lap tor nhoém bao gdm: Actinobacillus pleuropneumonia (1); Adenovirus (2);
Alphavirus ching han virut viém nio tiy ngua (Eastern equine encephalomyelitis) (3);
Bordetella bronchiseptica (4); Brachyspira spp. (5), uu tién B. hyodyentheriae (6); B.
piosicoli (7), Brucella suis, uu tién biovars 1, 2, va 3 (8); virut cim ¢ lon dién hinh 9);
Clostridium spp. (10), wu tién CL difficile (11), Cl. perfringens loai A, B, va C (12),
Cl. novyi (13), Cl.septicum (14), CL. tetani (15); Coronavirus (16), vu tién virut Corona
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hé hap & lon (17); Eperythrozoonosis suis (18); Erysipelothrix rhsiopathiae (19)
Escherichia coli (20); Haemophilus parasuis, au tién cac kiéu phu 1, 7 va 14 (21) virut
Hemagglutinating encephalomyelitis (22); virut viém nao Nhat ban (23); Lawsonia
intracellularis(24) Leptospira spp. (25), uu tién Leptospira australis (26); Leptospira
canicola (27); Leptospira grippotyphosa (28); Leptospira icterohaemorrhagicae (29);
va Leptospira interrogans (30); Leptospira pomona (31); Leptospira tarassovi (32);
Mycobacterium spp. (33) wu tién M. avium (34), M. intracellulare (35) va M.bovis
(36); Mycoplasma hyopneumoniae (37); Pasteurella multocida (38); cytomegalovirus
& lon (39); Parvovirus & lon (40); virut gdy ra hdi chimg rdi loan ho hap va sinh san &
lon (41); virut Pseudorabies (42); Rotavirus (43); Salmonella spp. (44), uvu tién S.
thyhimurium (45) and S. choleraesuis (46); Staph. hyicus (47); Staphylococcus spp.
(48) wu tién Streptococcus spp. (49), wu tién Strep. suis (50); virut gdy bénh herpes ¢
lon (51); virut gdy cam cum & lon (52); virut gdy bénh ddu mua & lon (53);virut gay
bénh ddu mua & lon (54); virut gdy bénh viém miéng mun nude (55); virut gy ngoai
ban mun nudc & lon (56); Leptospira Hardjo (57); va/hodc Mycoplasma hyosynoviae
(58).

Do d6, theo khia canh khac cua sang ché, sang ché d& cap dén phuong phap san
xuét ché phdm khang nguyén PCV-2 bao gdm céc bude: i) thu khang nguyén PCV-2
trong chét 16ng tht nhét; ii) loai bo it nhat mot phan chit 16ng thtr nhét ra khéi khéng
nguyén PCV-2, va két hop khang nguyén PCV-2 nay véi it nhit mot khang nguyén
khac, uu tién khang nguyén virut hodc vi khuén, va uu tién hon khang nguyén virut
hodc vi khuén tir it nhat mot vi sinh vat gy bénh khac & lon. Uu tién, khang nguyén
PCV-2 bao gdm protein ORF-2 ctia PCV-2, wu tién hon nita protein ORF-2 tai td hop
ctia PCV-2, va thadm chi uu tién hon nita hat twong tu virut cua protein ORF-2. Uu
tién, phan ciia chat 16ng thir nhét loai bo ra khéi khang nguyén PCV-2 bang sy trao dbi
mot phan chat 16ng thir nhat v6i chit 1ong thi hai. Su trao ddi uu tién duge thuc hién
sao cho bao gdm budc a) bd sung chit 16ng thir hai vao chét 16ng tht nhit ma chua
khang nguyén PCV-2 va b) cd6 ddc khang nguyén PCV-2, uu tién tir 3 lan dén 50 lan,
ru tién hon nita tir 4 14n dén 20 14n, va thdm chi vu tién hon nira tir 7 1An dén 10 14n so
v6i thé tich clia chét 10ng thir nhét bing cach loai bo phan chét 1ong thir nhit va thi hai
ra khoi khang nguyén PCV-2. Uu tién, budc bd sung chét 16ng va bude co dic duge

thuc hién nhiéu Ian, wvu tién hai 1an, tham chi uu tién hon nfta ba lan. Trong nhiing
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trudng hop nay, khong chi chét 1ong thtr nhit ma ca hdn hop ciia chat 16ng thir nhit va
thtr hai cling duogc loai bé. Uu tién, mdi bude bd sung chét long dugc thuc hién vé co
ban déng thoi hodc tuan tu nhu mé ta & trén. Khi bude cd dic va bude bd sung chét
long dugc thuc hién lién tuc, trinh tu cac budce khong quan trong. Hon thé nira, bude
¢6 dac uu tién dugc thuc hién béng cach loc - uu tién loc mang hodc sié€u loc, sir dung
b6 loc, ma vu tién chira mang ban thim. Mang ban thim wu tién c6 kich thuéce 13 trung
binh nhé hon khéng nguyén PCV-2 va ngan dudng di cla it nhat 90% khang nguyén
PCV-2 qua céc 15 cia mang ban thim va gitr khang nguyén PCV-2 lai bén trong bd loc
dé thu lai hoic thu hdi. Uu tién, kich thuée 15 trung binh cua mang ban thdm hodc cua
b loc bit ky ma duoc st dung & ddy, ngan dudng di ctia it nhit 90% protein c6 kich
thude tir 50kDa dén 500kDa, uu tién hon, it nhit 90% protein c6 kich thuéce tir 75kDa
dén 400kDa, va uu tién nhét it nht 90% protein co kich thude tir 100kDa dén 300kDa.
Kich thudc 16 nay duogc uu tién, khi khang nguyén PCV-2 duoc san xuét 13 virut hoan
toan hodc hat tuong tu virut. Su tinh ché thém dé thu duoc khang nguyén PCV-2 tinh

ché ¢6 thé dugce thuc hién nhu mo ta ¢ trén.

Trong cac dang uu tién, phuong phép san xuét ché phim khang nguyén PCV-2
d3 mo ta & trén bao gdm thém céc budc i) thu khang nguyén PCV-2 trong chét long
tht nhét, trong d6 khang nguyén PCV-2 thu duoc qua vecto virut, vu tién vecto virut
baculovirus tai tb hop, chtra va biéu hién khang nguyén PCV-2, uvu tién, PCV-2 ORF-
2, va trong d6 khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, wu tién hon
protein ORF-2 téi td hop ctia PCV-2, va uu tién hon nita hat twong tu virut cia protein
ORF-2; ii) loai bo it nhAt mét phan chit 1ong tir khang nguyén PCV-2; iii) bét hoat
vecto virut baculovirus tai to hop bang chét bat hoat ADN, wu tién trong sy c6 mit ctia
etylenimin hai thanh phan tir khoang 1 dén khoang 20mM; iv) bd sung luong chit
trung hoa ma trung hoa chat bét hoat, luong chat trung hoa nay tuong duong véi luong
chit bét hoat, trong d6 chit trung hoa uu tién bao gdbm dung dich natri thiosulfat uu
tién duoc ¢6 dic tdi ndng do cudi khoang tir 1 dén khoang 20mM va trong dé chét bét
hoat uu tién gdm BEI; va v) tron khang nguyén PCV-2 thu dugc trong budce iv) voi
thanh phén khéc duge chon tir nhém bao gém chit mang, chét phu tro, chit 1am lodng,

ta dugc duoc dung va hdn hop cuia ching.
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Trong mot khia canh khéc ctia phuong phdp, it nhat mot khang nguyén bd sung
la khdng nguyén virut, vu tién khang nguyén tir virut gay ra hdi chimng rdi loan hé hip
va sinh san & lon. Tham chi vu tién hon, khdng nguyén virut gay ra hoi ching réi loan
ho6 hap va sinh san & lon gém virut sdng, va uu tién hon nita virut séng cai bién, tham
chi vu tién hon nita virut séng giam doc luc. Uu tién hon nita, khang nguyén virut gdy
hoi ching rdi loan ho hip va sinh san & lon bao gém ching virut sdng cai bién cua cua
VR v6i sd hiéu luu gitt ATCC 2332, va uu tién hon nita bao gobm INGELVAC®
PRRS MLV. Do d6, theo khia canh khac, sang ché dé cip dén phuong phap san xuét
ché phim khéang nguyén PCV-2 bao gdm cic budc i) thu chét long thir nhit chira
khang nguyén PCV-2, ii) loai b6 it nhat mdt phan chét 1éng thd nhét ra khoi khang
nguyén PCV-2, va két hop khang nguyén PCV-2 véi khang nguyén tir virut gdy hoi
chung rdi loan ho hip va sinh san & lon, wu tién, khang nguyén virut gay hoi chimg rbi
loan ho hap va sinh san & lon gom virut sdng, uu tién hon nita virut sdng cai bién, va
vu tién hon nita virut giam doc sdng cai bién. Uu tién hon nita, khang nguyén virut ciia
hoi ching ri loan hd hép va sinh san & lon bao gdm chiing virut sdng cai bién cia VR
v6i sd hiéu luu gitt ATCC 2332, va wu tién hon nita bao gdm INGELVAC® PRRS
MLV. Uu tién, khang nguyén PCV-2 bao gém protein ORF-2 ctia PCV-2, uu tién hon
nita protein ORF-2 tai td hop cia PCV-2, va thdm chi uu tién hon nita hat tuong tu
virut cua protein ORF-2. Uu tién, phén cta chit long thir nhét loai bo ra khoi khang
nguyén PCV-2 bang su trao d6i mot phan chit 16ng thir nhat véi chat long thir hai. Su
trao di wu tién duoc thuc hién sao cho bao gdm budc a) bd sung chat long thit hai vao
chét 16ng thtr nhat ma chtra khang nguyén PCV-2 va b) ¢6 dic khdng nguyén PCV-2,
wu tién tr 3 14n dén 50 14n, wu tién hon nita tir 4 14n dén 20 1an, va thdm chi vu tién
hon nita tir 7 1n dén 10 14n so v&i thé tich cta chat 1ong thir nhat bang cach loai bo
phan chét 16ng thir nhat va thir hai ra khoi khang nguyén PCV-2. Uu tién, budc bd
sung chét long va budce cd dic dugce thuc hién nhiéu 14n, wu tién hai 1an, thAm chi vu
tién hon nita ba 1in. Trong trudng hop nay, khong chi chit Iéng thi nhit ma ca hon
hop cua chit 1ong thi nhét va thir hai ciing duge loai bo. Uu tién, mdi budc bb sung
chét long dugc thuc hién vé co ban déng thoi hodce tudn tu nhu mo ta & trén. Khi buée
cO diac va budc bd sung chét long dugc thuc hién lién tuc, trinh tu cdc bude khong
quan trong. Hon thé nira, budce cb dic vu tién duge thuc hién béng cach loc - uu tién

loc mang va/hodc siéu loc, st dung bd loc, ma uu tién chira mang ban thdm. Mang ban
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thim uu tién c6 kich thude 18 trung binh nhé hon khang nguyén PCV-2 va ngin dudng
di cta it nhat 90% khang nguyén PCV-2 qua céc 16 cia mang ban thAm va gitt khang
nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu hdi. Uu tién, kich thuéc 16 trung
binh ctia mang ban thim hoidc cta bd loc bat ky ma duoc sir dung & ddy, ngin duong
di cua it nhat 90% protein c6 kich thude tir 50kDa dén 500kDa, uu tién hon, it nhit
90% protein c6 kich thuéc tir 75kDa dén 400kDa, va uu tién nhit it nhit 90% protein
¢6 kich thude tir 100kDa dén 300kDa. Kich thuéc 15 nay dugc uu tién, khi khéng
nguyén PCV-2 dugc san xudt 13 virut hoan toan hodc hat tuwong tu virut. Su tinh ché
thém dé thu dwoc khang nguyén PCV-2 tinh ché c6 thé dugc thuc hién nhu mo ta &

trén.

Trong khia canh khéac cua sang ché, it nhit mot khang nguyén bd sung 1a khéng
nguyén vi khuin, wu tién Mycoplasma hyopneumoniae. Uu tién, khéng nguyén
Mycoplasma hyopneumoniae 1a vacxin vi khudn, va vu tién hon, vacxin vi khuan
Mycoplasma hyopneumoniae 1a INGELVAC® MYCOFLEX. Do do6, theo khia canh
khac, sang ché dé xuat phuong phap san xuét ché phdm khang nguyén PCV-2 bao gdm
cac bude: i) thu chat 1ong thir nhit chira khang nguyén PCV-2, ii) loai bo it nhit mot
phan chét long thir nhét ra khéi khang nguyén PCV-2, va két hop khang nguyén PCV-
2 v6i khang nguyén vi khudn, wu tién Mycoplasma hyopneumoniae. Uu tién, khang
nguyén Mycoplasma hyopneumoniae 1a vacxin vi khuén, va wu tién hon, vacxin vi
khudn Mycoplasma hyopneumoniae 1a INGELVAC® MYCOFLEX. Uu tién, khang
nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién hon, protein ORF-2 tai t6
hop ctia PCV-2, va thdm chi uu tién hon nfta hat tuong tu virut ctra protein ORF-2. Uu
tién, phan cta chit long thir nhat loai bo ra khoi khang nguyén PCV-2 bang su trao doi
mot phan cht long thir nhit v6i chét 1ong tht hai. Su trao ddi wu tién dugce thyuc hién
sao cho bao gdm budc a) bd sung chit 16ng thir hai vao chit 16ng thir nhit ma chta
khang nguyén PCV-2 va b) ¢d dic khang nguyén PCV-2, wu tién tir 3 1an dén 50 lan,
wu tién hon nita tr 4 14n dén 20 14n, va tham chi wu tién hon nita tir 7 14n dén 10 1an so
v&i thé tich ctia chat [6ng th nhat bing cach loai bo phan chét 1ong thi nhit va thir hai
ra khoi khéﬁg nguyén PCV-2. Uu tién, buéc bd sung chat 1ong va budc cb dic duge
thyc hién nhiéu 1an, vu tién hai 1an, thAm chi wu tién hon nita ba 1an. Trong nhiing
treong hop nay, khong chi chét 16ng tht nhit ma ca hdn hop ctia chit long thir nhét va

thir hai cling duoc loai bo. Uu tién, mdi bude bd sung chét long dugc thyc hién vé co
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ban dong thoi hodc tudn tu nhu mé ta & trén. Khi bude co dic va bude bd sung chat
long dugce thuc hién lién tuc, trinh ty cac budc khong quan trong. Hon thé nira, bude
¢6 ddc uu ti€n dugc thuc hién b.’?lng cach loc - uu tién loc mang hodc siéu loc, st dung
b loc, ma wu tién chira mang ban thAm. Mang ban thim wu tién ¢6 kich thude 16 trung
binh nhé hon khéng nguyén PCV-2 va ngan dudng di cta it nhit 90% khang nguyén
PCV-2 qua céc 18 ctia mang ban thim va gitt khang nguyén PCV-2 lai bén trong bd loc
dé thu lai hodc thu hdi. Uu tién, kich thuée 18 trung binh cila mang ban thAm hodc cua
bd loc bat ky ma duge st dung ¢ day, ngin duong di cla it nhét 90% protein c6 kich
thude tir 50kDa dén 500kDa, wu tién hon, it nhit 90% protein co kich thugce tir 75kDa
dén 400kDa, va vu tién nhét it nhit 90% protein c6 kich thude tir 100kDa dén 300kDa.
Kich thudc 16 nay duoc uu tién, khi khdng nguyén PCV-2 dugc san xuét 13 virut hoan
toan hodc hat tuong tu virut. Sy tinh ché thém dé thu duge khang nguyén PCV-2 tinh

ché c6 thé duogc thuc hi€n nhu mo ta & trén.

Trong khia canh khac ctia sang ché, it nhat mot khang nguyén bd sung bao gom
khang nguyén virut, vu tién khang nguyén virut gy ra hdi ching rdi loan ho hép va
sinh san & lon, nhu dugc moé ta & trén, va khang nguyén vi khuin, wu tién khang
nguyén Mycoplasma hyopneumoniae, nhu dd mé ta & trén. Uu tién, khang nguyén
virut gdy hoi ching rdi loan hd hép va sinh san & lon bao gbm virut séng, wu tién hon
virut séng bién ddi, va uu tién hon nita bao gdm chiing virut sdng cai bién ¢ s6 hiéu
luu gitt ATCC VR 2332, vu tién hon nita bao gdbm INGELVAC® PRRS MLV. Uu
tién, khang nguyén Mycoplasma hyopneumoniae 1a vacxin vi khuén, va uu tién hon
nita, vacxin vi khudn Mycoplasma hyopneumoniae 1a INGELVAC® MYCOFLEX. Do
d6, theo khia canh khac, sang ché dé cap dén phuong phap san xuét ché phdm khang
nguyén PCV-2 bao gbém céc buéc: i) thu chét 16ng thir nhit chtra khang nguyén PCV-
2, ii) loai b6 it nhat mot phan chat 1ong thir nhit ra khoi khang nguyén PCV-2, va két
hop khang nguyén PCV-2 v6i khang nguyén virut, vu tién khang nguyén virut gy hoi
chung r6i loan hd hip va sinh san & lon, nhu duge md ta & trén, va khang nguyén vi
khuin, wu tién khang nguyén Mycoplasma hyopneumoniae, nhu duge md ta & trén. Uu
tién, khang nguyén virut gdy hoi chimg rdi loan ho hép va sinh san & lon bao gém
virut sdng, wu tién hon virut sdng bién dbi, va uu tién hon nita bao gdm ching virut
sdng cai bién c6 sb hiéu luu git ATCC VR 2332, uu tién hon nita bao gdém

INGELVAC® PRRS MLV. Uu tién, khadng nguyén Mycoplasma hyopneumoniae 1a
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vacxin vi khudn, va wu tién hon, vacxin vi khuin Mycoplasma hyopneumoniae 13
INGELVAC® MYCOFLEX. Uu tién, khang nguyén PCV-2 bao gém protein ORF-2
cua PCV-2, uu tién hon, protein ORF-2 tai td hop cua PCV-2, va tham chi uvu tién hon
nita hat twong tu virut ctia protein ORF-2. Ut tién, phan cta chat 1ong thir nhét loai bo
ra khoi khang nguyén PCV-2 bang su trao d6i mot phan chit long thir nhit véi chat
16ng thtr hai. Su trao dbi vu tién duge thuc hién sao cho bao gdm budc a) bo sung chat
1ong thtr hai vao chat 1ong tht nhat ma chia khang nguyén PCV-2 va b) ¢6 dic khang
nguyén PCV-2, vu tién tir 3 1in dén 50 1in, wu tién hon niva tir 4 1an dén 20 lan, va
tham chi wu tién hon nira tr 7 1an dén 10 14n so vé&i thé tich cta chat 1ong thi nhat
bing céch loai bé phan chét 1ong thtr nhat va thir hai ra khéi khang nguyén PCV-2. Uu
tién, budce bd sung chat 1éng va bude cd dic dugc thuc hién nhiéu lan, wu tién hai an,
tham chi wu tién hon nita ba 1an. Trong nhiing trudng hop nay, khong chi chét 16ng thw
nhat ma ca hdn hop ctia chét 16ng thir nhit va tht hai ciing duge loai bé. Uu tién, budc
bd sung chét long dugce thuc hién vé co ban déng thoi hodc tudn tu nhu mo ta o trén.
Khi budc cd diac va bude bd sung chét long dugc thyc hién lién tuc, trinh tu cac bude
khoéng quan trong. Hon thé nira, budce ¢d dic uu tién dugc thuc hién bé“mg cach loc - vu
tién loc mang va/hodc siéu loc, st dung bd loc, ma vu tién chira mang ban thdm. Mang
ban thAm wu tién c¢6 kich thudce 16 trung binh nhé hon khéng nguyén PCV-2 va ngin
dudng di cta it nhdt 90% khang nguyén PCV-2 qua céc 16 clia mang ban tham va gitt
khang nguyén PCV-2 lai bén trong bd loc dé thu lai hodc thu hdi. Uu tién, kich thuéc
16 trung binh ctia mang ban thdm hodc ctia bd loc bat ky ma duge sir dung & ddy, ngan
dudng di cta it nhat 90% protein c6 kich thuéce tir 50kDa dén 500kDa, wu tién hon, it
nhit 90% protein c¢6 kich thuge tir 75kDa dén 400kDa, va uu tién nhét it nhat 90%
protein c6 kich thuée tir 100kDa dén 300kDa. Kich thudc 18 nay dugc wu tién, khi
khang nguyén PCV-2 dugc san xuét 12 virut hoan toan hodc hat twong tw virut. Su tinh
ché thém dé thu dugce khang nguyén PCV-2 tinh ché c¢6 thé duge thyc hién nhu mo ta

& trén.

Sang ché khong chi dé xuit phuong phép san xuét ché pham khang nguyén
PCV-2, ma con d& cap dén ché pham khang nguyén PCV-2. Do d6, theo khia canh
khac, sang ché d& xuét thém ché phdm khang nguyén PCV-2, khéc biét & chd ché
pham khang nguyén PCV-2 giy ra su hao hut nhé hon 1log TCIDso cta virut sdng

hoac nhé hon 1log CFU trén ml cta vi khuén sdng, khi virut sbng hodc vi khuan sdng
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dugc tron véi ché pham khang nguyén PCV-2 va duoc U trong khoang thdi gian 2 gidy
hodc 14u hon, wu tién trong khodng thoi gian hon 4 gio, thdm chi vu tién hon nira trong
khoang thoi gian hon 12 gio, tham chi uu tién hon nita trong khoang thoi gian hon 24
gid, thAm chi wu tién hon nita trong khoang thoi gian hon 2 ngay, uu tién hon niia
trong khoang thoi gian hon 4 ngay, tham chi uu tién hon nita trong khoadng thoi gian
hon 7 ngay, uu tién hon nita trong khoang thoi gian hon 2 tuén, thdm chi vu tién hon
nita trong khoang thoi gian hon 4 tudn, thdm chi wu tién hon nira trong khoang thoi
gian hon 2 thang, thdm chi vu tién hon nita trong khodng thoi gian hon 3 thang, tham
chi uu tién hon nita trong khoang thoi gian hon 4 thang, thdm chi uvu tién hon nta
trong khoang thoi gian hon 6 thang, tham chi uu tién hon ntta trong khoang thoi gian
hon 9 thang, thdm chi uu tién hon nita trong khodng thoi gian hon 12 thang, tham chi
uu tién hon nita trong khodng thoi gian hon 18 thang, uvu tién nhit trong khoéng thoi
gian hon 2 nam. Uu tién hon, ché phim khang nguyén PCV-2 dugc sin xuit bing
phuong phdp da mo t4 & day gdy ra sy hao hut cta virut séng hodc nho hon 0,9log
CFU trén ml ctia vacxin vi khudn séng, khi virut séng hodc vi khuan séng dugc trén va
1 v6i ché pham khéng nguyén PCV-2 trong khoang thoi gian 2 gi¢r hogc 1au hon, uu
tién trong khoang thoi gian hon 4 gid, tham chi vu tién hon nita trong khoang thoi gian
hon 12 gid, thdm chi vu tién hon nita trong khoadng thoi gian hon 24 gi¢, thdm chi uu
tién hon nita trong khoang thoi gian hon 2 ngay, uu tién hon nita trong khoang thoi
gian hon 4 ngay, thdm chi vu tién hon nita trong khoadng thoi gian hon 7 ngay, uu tién
hon nita trong khoang thoi gian hon 2 tuan, tham chi wu tién hon nita trong khoang
thoi gian hon 4 tudn, thim chi wu tién hon nita trong khoang thdi gian hon 2 théng,
thAm chi wu tién hon nita trong khoang thoi gian hon 3 thang, thdm chi uu tién hon
nita trong khoang thoi gian hon 4 thang, thdm chi uu tién hon nita trong khodng thoi
gian hon 6 thang, thdm chi uu ti€n hon ntta trong khodng thoi gian hon 9 thang, thim
chi wu tién hon nita trong khoang thoi gian hon 12 thang, thdm chi uu tién hon nta
trong khoang thoi gian hon 18 thang, wu tién nhat trong khodng thoi gian hon 2 nim.
Tham chi vu tién hon, ché phim khang nguyén PCV-2 giy ra sy hao hut nhd hon
0,7log TCIDso trén ml cua virut séng hodc nhé hon 0,7log CFU trén ml ctia vi khuan
séng, khi virut sdng hodc vi khudn séng dugc tron va @ v6i ché pham khang nguyén
PCV-2 trong khoang thoi gian 2 gio hoac 1au hon, uu tién trong khodng thoi gian hon

4 gid, thAm chi uvu tién hon nita trong khoang thoi gian hon 12 gio, tham chi uvu tién
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hon nita trong khodng thoi gian hon 24 gio, tham chi wu tién hon nita trong khoang
thot gian hon 2 ngay, vu tién hon nita trong khoang thoi gian hon 4 ngay, thadm chi uvu
tién hon nita trong khoang thoi gian hon 7 ngay, wu tién hon nita trong khoang thoi
gian hon 2 tuan, tham chi vu tién hon nira trong khoang thdi gian hon 4 tuén, thAm chi
uu tién hon nita trong khodng thoi gian hon 2 thang, tham chi uu tién hon nita trong
khoang thoi gian hon 3 thang, tham chi uu tién hon nita trong khoang thoi gian hon 4
thang, tham chi vu tién hon nita trong khodng thoi gian hon 6 thang, tham chi uu tién
hon nira trong khodng thoi gian hon 9 thang, thdm chi wu tién hon nita trong khoang
thoi gian hon 12 thang, thdm chi vu tién hon nita trong khoang thoi gian hon 18 thang,
wu tién nhét trong khoang thoi gian hon 2 nam. Tham chi vu tién hon, ché pham khéng
nguyén PCV-2 gay ra sy hao hut nho hon 0,5log TCIDs trén ml cua virut séng hoic
nho hon 0,5log CFU trén ml cua vi khuén sdng, khi virut séng hodc vi khuin séng
duge trén va G v6i ché pham khang nguyén PCV-2 trong khoang thoi gian 2 gid hodc
ldu hon, uvu tién trong khoang thoi gian hon 4 gio, thdm chi uwu tién hon nita trong
khoang thoi gian hon 12 gio, tham chi wu tién hon nita trong khoadng thoi gian hon 24
gio, thAm chi vu tién hon nita trong khoang thoi gian hon 2 ngay, vu tién hon nita
trong khoang thoi gian hon 4 ngay, thdm chi vu tién hon nita trong khoéang thoi gian
hon 7 ngay, uu tién hon nita trong khoang thoi gian hon 2 tudn, thdm chi wu tién hon
nita trong khoang thoi gian hon 4 tuan, thAm chi vu tién hon nita trong khoang thoi
gian hon 2 thang, thAm chi vu tién hon nita trong khoang thoi gian hon 3 thang, thaim
chi wu tién hon nita trong khoang thoi gian hon 4 thang, tham chi vu tién hon nita
trong khoang thoi gian hon 6 thang, tham chi uu tién hon nfta trong khoang thoi gian
hon 9 thang, thAm chi uvu tién hon nita trong khoang thoi gian hon 12 thang, thadm chi
uu tién hon nita trong khoang thoi gian hon 18 thang, uu tién nhét trong khoang thoi
gian hon 2 nam. Thém chi vu tién hon, ché phim khang nguyén PCV-2 gy ra su hao
hut nhé hon 0,3log TCIDso trén ml ctia virut sdng hodc nhé hon 0,3log CFU trén ml
cta vi khudn séng, khi virut séng hodc vi khuan sdng duge tron va G véi ché pham
khang nguyén PCV-2 trong khoang thoi gian 2 gio hodc lau hon, uu tién trong khodng
thoi gian hon 4 gio, thdm chi vu tién hon nita trong khoang thoi gian hon 12 gio, tham
chi wu tién hon nita trong khoang thoi gian hon 24 gio, tham chi vu tién hon nita trong
khoang thoi gian hon 2 ngay, uu tién hon nita trong khoang thoi gian hon 4 ngay, thim

chi vu tién hon nita trong khoang thoi gian hon 7 ngay, uu tién hon nita trong khodng
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thoi gian hon 2 tudn, tham chi wu tién hon nita trong khoang thoi gian hon 4 tudn,
tham chi vu tién hon nfta trong khoang thoi gian hon 2 thang, tham chi uu tién hon
nita trong khodng thoi gian hon 3 thang, thdm chi uu tién hon nita trong khoang thoi
gian hon 4 thang, thdm chi uu tién hon nita trong khodng thoi gian hon 6 thang, tham
chi uu tién hon nita trong khodng thoi gian hon 9 thang, tham chi uu tién hon nita
trong khoang thoi gian hon 12 thang, tham chi uu tién hon nita trong khoéang thoi gian
hon 18 thang, vu tién nhét trong khoang thoi gian hon 2 nam. Virut séng ¢6 thé 12 loai
virut séng bét ky, nhung wu tién virut sdng 1a virut PRRS, uu tién virut PRRS c¢6 sb
hiéu luu gitt ATCC VR 2332. Vi khudn séng c6 thé 12 vi khuén bét ky, nhung wu tién
vi khuln Mycoplasma hyopneumonia, wu tién ching J cla Mycoplasma
hyopneumonia. TCIDso trén ml c6 thé dugc u6e tinh bang thtr nghiém chuin do trong
dng nghiém chuin ma cho phép uée tinh lugng virut séng. CFU trén ml ¢6 thé duoc
udce tinh bing thir nghiém chudn do trong éng nghiém chuin ma cho phép uée tinh

lwong vi khudn séng. Thuét ngit "trén ml" wu tién chi 1ml chét luu.

Theo khia canh khac, ché phdm khang nguyén PCV-2 da md ta & trén bao gdm
thanh phén khac dugc chon tir nhém bao g6m chét mang, chét phu tro, chét pha loang,
ta dugc duge dung va hdn hop cta ching. Uu tién, thanh phﬁn khéc 1a chét phu tro,
tham chi wu tién hon nita trong d6 chét phu trg 12 polyme cua axit acrylic hodc axit
metacrylic, va thdm chi wu tién hon nita trong dé chét phu tro 1a Carbomer. Ul tién, ta
duge duge bd sung v6i lwong nam trong khoang tir 100ug dén khoang 10mg trong mot
lidu dung. Tham chi wu tién hon, chat phu trg duoc bd sung vao voi lugng nim trong
khoang tir 100pg dén khoang 10mg trong mot lidu dung. Tham chi wu tién hon nita,
chét phu tro dugc bd sung vao véi lugng nim trong khoang tir 500pg dén khoang Smg
trong mot lidu dung. Tham chi wu tién hon nita, chét phu trg dugc bd sung vao véi
luong nam trong khoang tir 750pg dén khoang 2,5mg trong mot liéu dung. Uu tién

nhét, chit phu tro duogc bd sung vao véi lugng khodng Img trong mdt lidu dung.

Sang ché khong chi dé xuit phuong phép san xuét ché phim khang nguyén
PCV-2 va/hoic ché phdm khang nguyén PCV-2 nhu dugc x4c dinh & trén, ma con de
cép dén ché phdm khang nguyén PCV-2 ma c6 thé thu duoc bang phuong phéap bat ky
trong s cac phuong phap md ta & day. Do d6, theo khia canh khac, séng ché dé cap

dén ché phdm khang nguyén PCV-2 ma co thé thu dwoc bang phwong phap bao gém
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céc budc: i) chira chat 1ong thi nhit chia khang nguyén PCV-2, ii) loai bé it nhat mot
phan chét 16ng tht nhét ra khoi khang nguyén PCV-2 da néi. Uu tién, khang nguyén
PCV-2 duoc st dung lam hoic trong ché phim khang nguyén PCV-2. Thuét ngir "ché
pham khang nguyén PCV-2 thu duoc bing phuong phap di mé ta & day" con c6 nghia
1a ché phdm khang nguyén PCV-2 ¢6 thé thu dwoc bing phuong phap da néu ¢ day.
Theo khia canh khéc, sang ché con dé cap dén ché phdm khang nguyén PCV-2 ma thu
duoc bang cach loai bé phan chét 1ong thi nhat tir khang nguyén PCV-2 bang su trao
d6i ctia phan chét 16ng tht nhat voi chat 16ng thir hai, trong d6 chit 1ong thir hai khac
v6i chét 16ng tht nhat. Do dé, theo khia canh khéc, sang ché dé cap dén phuong phép
san xuét ché phdm khang nguyén PCV-2 thu duoc bang phuong phap bao gém cac
bude: i) thu chét 16ng thtr nhét chira khang nguyén PCV-2, ii) loai b6 it nhat mot phan
chét 16ng thtr nhét ra khoi khang nguyén PCV-2 nay, trong dé phan cta chét l16ng thi
nhit duoc loai bo ra khoi khang nguyén PCV-2 bang sy trao dbi ciia phan chét long
thir nhét ddi v6i chét 6ng tht hai, trong d6 chit l6ng thir hai khac véi chat 1ong thi
nhit. Uu tién, su trao ddi cta phin chét 1ong thi nhét voi chét 16ng tht hai bao gom
céc budc a) bd sung chat 16ng thu hai vao chét 16ng thir nhit ma chtra khang nguyén
PCV-2 va b) ¢d dic khéang nguyén PCV-2 bang cach loai bé phan chét léng thtr nhét
va tht hai ra khéi khang nguyén PCV-2.

Theo khia canh khac, ché phdm khang nguyén PCV-2 uu tién thu dugc bing
phuong phap trong d6 phan chét 16ng thi nhét dugc loai bo ra khéi khang nguyén
PCV-2 bing bude loc sit dung bd loc. Tuy nhién, phuong phap bét ky khac da biét ddi
v&i nguoi ¢ trinh do trong linh vuc ¢6 thé duoc st dung dé loai bo phén chét luu tha
nhét va tht hai ra khoéi khang nguyén PCV-2, vi du, ly tAm va/hodc sdc ky. Tuy nhién,
vu tién nhét 1a phuong phép loc. Cac phwong phép loc vu tién dé loai bo phén chat luu
thtr nhat bao gdm siéu loc va/hodc loc mang. Budc ¢d dic va bude bd sung chit long
ctia phuong phap nhu dugc md ta & day c6 thé duoc thuc hién vé co ban dong thoi
hodc tudn tu, bude ¢bd dic va budc bd sung chét long dugce thuc hién tuan tu. Do do,
theo khia canh khéac, sang ché dé cip dén phuwong phép san xuit ché pham khang
nguyén PCV-2 thu dugc bing phuong phap bao gbm cac bude: i) thu chét 1ong thir
nhét chtra khang nguyén PCV-2, ii) loai bo it nhat mdt phan chét 1ong thi nhét ra khoi
khang nguyén PCV-2 nay, trong do phén cta chat léng thir nhit dugc loai bo ra khéi
khang nguyén PCV-2 bang su trao ddi ctia phan chét 16ng tht nhit dbi voi cht long
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thir hai, trong do6 chat 16ng thir hai khac v6i chit 1ong thi nhat. Uu tién, su trao dbi cua
phén chét 1ong thir nhat v6i chit 16ng thtr hai bao gdbm cac bude a) bd sung chét long
thir hai vao chét 16ng thir nhit ma chira khang nguyén PCV-2 va b) ¢ dic khang
nguyén PCV-2 bing céch loai bé phan chat 16ng thir nhat va thir hai ra khoi khang
nguyén PCV-2, trong d6 budc bd sung chit 16ng duoc thuc hién v& co ban dong thoi
hodc lién tiép. Khi bude ¢d dic va bude bd sung chét long dugc thuc hién lién tuc,
trinh tu cdc budc khong quan trong. Vi du, theo khia canh khac, budc bd sung chét
long xay ra trude budce c¢o ddc va theo khia canh khéc, budc cod dic xay ra trude budce

bd sung chit 1ong.

Theo khia canh khac, sang ché d& cap dén ché pham khang nguyén PCV-2 ma
c6 thé thu duoc bang cach str dung phuong phép duge mo ta & ddy, trong d6 bude bd
sung chit 16ng va budc ¢ dic, khong ké dén trinh tu trong d6 chiing duge thyc hién,
6 thé dugc thue hién nhidu 1an. Vi du, mdi budce twong Gng nay co thé dugc thuc hién
it nhat hai, it nhit ba, it nhét bdn, it nhit nam, it nhét 10, 1én t6i nhiéu 1an néu muén.
Theo mot khia canh, budc ¢6 dac va budce bd sung chét 16ng mdi ching duogc thuc hién
it nhat hai 1an. Theo mot khia canh khac, buéc ¢ dic va bude bd sung chét l6ng mdi

ching dugc thyc hién it nhét ba lan.

Theo khia canh khéc cia sang ché, ché pham khang nguyén PCV-2 cua séng
ché dugc thu nhu d3 mé ta & trén, trong d6 loc 14 phuong phép uu tién dé loai bo phén
cha chét long thi nhét, hodc trong truong hop céd nhiu budce loai bd, nhu dd md ta &
trén, phan hdn hop chia chit luu thir nhét va chét luu tht hai, tir khang nguyén PCV-
2. B0 loc c6 thé 1 bd loc truyén théng trong linh vue. Uu tién, bd loc bao gdm mang
ban thAm. G dang wu tién hon, mang ban thAm c6 kich thudc 18 trung binh nhé hon
khéang nguyén PCV-2 dé ngan duong di cta it nhét 90% khang nguyén PCV-2 qua céc
16 ctia mang ban thdm va giit khang nguyén PCV-2 lai bing bd loc. Theo khia canh
khac, bd loc c6 kich thude 16 trung binh ngan duodng di cua it nhét 90% protein c6 kich
thude tir 50kDa dén 500kDa, wu tién hon, bd loc ¢ kich thude 16 trung binh ngin
dudng di cua it nhit 90% protein c6 kich thude tir 75kDa dén 400kDa, va uu tién nhat,
bo loc ¢6 kich thudce 16 trung binh ma ngin dudng di cva it nhét 90% protein c6 kich
thude tir 100kDa dén 300kDa. Kich thudc 16 nay dwoc wu tién, khi khang nguyén

PCV-2 duoc san xudt 14 virut hoan toan hoic hat tuong tu virut. Van trong khia canh
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khac, mang ban thdm bao gdm vat lidu dwoc chon tir nhom gdm polysulfon,
polyetesulfon va xenluloza tai tao. Tuy nhién, vat li¢u khéc bét ky co thé duge su
dung, cho phép loai bo phan ctia chat luu thir nhét, va trong truong hop nhidu budce xu
ly, loai bé hén hop cua chit lvu th nhét va tht hai ra khoi khéang nguyén PCV-2.
Theo khia canh khac, bd loc dugce chon tir nhém bao gém 6ng siéu loc mang soi rong,

tAm phang, hodc bang cat xét, véi 6ng siéu loc mang soi rdng duge dic biét wu tién.

Do d6, theo khia canh khéc, sang ché d& cap dén ché phadm khang nguyén PCV-
2 ma thu duoc bang cach st dung cic phuong phap da mo ta & trén, trong dé bo loc wu
tién 12 hodc bao gdm mang ban thdm. Uu tién, mang ban thAm c6 kich thuéc 15 trung
binh nho hon khang nguyén PCV-2 dé ngin duong di cha it nhat 90% khang nguyén
PCV-2 qua c4c 16 ctia mang ban thim. Ut tién, kich thuéc 15 trung binh ctia mang ban
thAm ngin duong di cta it nhit 90% protein c6 kich thudc tir 50kDa dén 500kDa, uu
tién hon, it nhat 90% protein c¢6 kich thudc tir 75kDa dén 400kDa, va wu tién nht it
nhit 90% protein c¢6 kich thuge tir 100kDa dén 300kDa. Kich thudc 18 nay dugc uu
tién, khi khang nguyén PCV-2 dugc san xuét 13 virut hoan toan hodc hat twong tu
virut. Nhu da mo ta ¢ trén, budce loai bd nhin chung bao gf?)m su trao doi cta phén chét
lwu thir nhét véi phan chit luu thir hai bao gdm cac bude a) bd sung chét 1éng thir hai
vao chét 16ng thir nhat ma chira khdng nguyén PCV-2 va b) ¢d diac khang nguyén
PCV-2 bang céch loai bo phan chét 16ng thir nhit va thtt hai ra khéi khdng nguyén
PCV-2, trong d6 budc bd sung chit 1ong va bude cd dic duge thuc hién nhiéu 1an, vi
du, hai lan, ba lan, nam 14n, 10 14n, v.v.. Uu tién, budc bd sung chét long va budc cod

dic duoc thuc hién hai 1an, vu tién nhét ba lan.

Budce ¢b dac cuia phuwong phap dugce dé xuit & day dé thu duoc ché pham khang
nguyén PCV-2 dugc thuc hién dé khang nguyén PCV-2 dugc ¢b dic tir 3 1an dén 50
14n so v&i thé tich cua chét long thir nhét. Uu tién hon, bude ¢6 dic duge thuc hién dé
khang nguyén PCV-2 duoc cd dac tir 4 1An dén 20 14n so vdi thé tich ctia chét 1éng thir
nhét. Uu tién hon, budc cd dic duge thuc hién dé khang nguyén PCV-2 dugc cd dac
tir 7 1an dén 10 14n so vai thé tich ciia chét long thir nhat. Do d6, theo khia canh khéc,
sang ché dé xuét ché phim khang nguyén PCV-2 thu duge boi phuong phép da mo ta
& trén, trong d6 khéng nguyén PCV-2 duoc ¢ dic tir 3 1dn dén 50 1an, wu tién tir 4 1an

dén 20 14n, va uu tién hon nita tir 7 1an dén 10 1in so véi thé tich cta chat 1ong thu
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nhit. Uu tién, phan cht 1ong thtr nhét duoc loai bé ra khoi khang nguyén PCV-2 boi
su trao doi ctia phéan chit 1ong thir nhit d6i v6i chat 1ong thir hai bao gdm cac bude a)
bd sung chit 16ng thi hai vao chit 16ng thir nhit ma chua khang nguyén PCV-2 va b)
c¢d dic khang nguyén PCV-2 tir 3 1an dén 50 1an, wu tién tir 4 1an dén 20 1an so véi thé
tich ctia chét 16ng thir nht bang cach loai bo phan chit 16ng thir nhét va tht hai ra khoi
khang nguyén PCV-2. Uu tién, buéc bd sung chit 16ng duoc thuc hién vé co ban dong
thoi hodc lién tiép vai bude ¢ dic. Khi bude ¢b dic va bude bd sung chit 1ong duge
thuc hién lién tuc, trinh tu cac buédc khong quan trong. Hon thé nira, bude cd dic vu
tién duoc thuc hién béng cach loc - uu tién loc mang va/hodc siéu loc, st dung bo loc,
ma vu tién chira mang ban thAm. Mang ban thdm wu tién c6 kich thuée 16 trung binh
nho hon khang nguyén PCV-2 va ngan dudng di cta it nhdt 90% khang nguyén PCV-2
qua cdc 16 ciia mang ban thdm. Uu tién, kich thuéc 1 trung binh cia mang ban thAm
ngan dudng di cta it nhat 90% protein c6 kich thude tir 50kDa dén 500kDa, uu tién
hon, it nhit 90% protein c6 kich thuéc tir 75kDa dén 400kDa, va wu tién nhét it nhat
90% protein c6 kich thude tir 100kDa dén 300kDa. Kich thuéc 16 nay duogc uu tién,

khi khang nguyén PCV-2 dugc san xuét 12 virut hoan toan hodc hat twong tu virut.

Uu tién, su tinh ché khac dé thu dugc ché pham khang nguyén PCV-2 chia
khang nguyén PCV-2 tinh ché nhu duge xdc dinh & déy, c6 thé dat duoc bang cach
thue hién budc tinh ché thém bao gdm iii) tinh ché san phdm thu dugc & bude (ii) bao
gdm khang nguyén PCV-2 (ctia phuong phép bat ky dugc mo ta & day), ma thu duoc
sau khi loai bo phan chit 1ong thir nhét, bang bude sic ky. Pé thu duge do tinh khiét
cao hon, budc sic ky tht hai c6 thé duoc thuc hién, tuy nhién khac vai bude sdc ky
th nhét. Vi du, néu budc tinh ché/budc sic ky tht nhét 1a buéde loai trr kich thude
(loc gel), budc thir hai khac & chd, vi dy, sic ky ai luc, sic ky trao ddi ion, v.v.. Uu
tién, néu budc thit nhat dé tinh ché khang nguyén PCV-2, yu tién dé tinh ché khéng
nguyén ORF2 PCV-2 1a sic ky loai trir kich thuée (loc gel), bude thi hai c6 thé 14 sic
ky trao ddi ion, uu tién sic ky trao ddi anion (AIEX). Nén sic ky trao ddi anion uu tién
d8 tinh ché khang thé PCV-2, uu tién khang thé ORF2 PCV-2 1a Q Sepharoza. Trong
quy md nho khoang 50ml, sy st dung Sml cot HiTrap Q Sepharose HP duoc uvu tién
nhét. Sic ky trao ddi anion ¢6 thé dugc thuc hién, vi du, nhu dugc mo ta trong Vi du 3.
No6i mét cach ngin gon, khoang 50ml phin thé tich rdng tir budc sac ky loai trlr kich

thude co thé duoc tai 16n trén cot AIEX tai luu luong 3ml/phut. Sau buéc ria, vi dy,
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Tris 20mM, pH = 6,5, DTT 5SmM dé loai b vat liéu khong lién két, protein cé thé
dugc rira giai bang budc don chira 8 thé tich cbt cia dém sau day (Tris 20mM,
pH=6,5, DTT 5mM, NaCl 1 M). Dong tién tlr budc chay AIEX c6 thé duoc tai nguoc
lén trén cdt Q Sepharoza va dugc rira giai nhu da md ta & trén dé ting hiéu suat. Ky
thuét hai budc nay (budce loai trir kich thuée, sau d6 1a bude sic ky trao ddi anion)
phén tach hiéu qua khang nguyén ORF2 PCV-2 tir hdu hét c4c thanh phan protein khac

ctia san pham thu dugc tir canh trudng.

Theo phuong 4an khac, hoat tinh diét virut ctia ché pham khang nguyén PCV-2
dugc san xuit bing phuong phap md ta & ddy dugc giam di it nhét 10% so véi chét
16ng ma khong trai qua phuong phap nay. Uu tién hon nita, hoat tinh diét virut ctia ché
phdm khang nguyén PCV-2 duoc giam di it nhit 50% so v&i chit 1ong ma khong trai
qua phuong phap nay. Uu tién hon nita, hoat tinh diét virut cia ché phdm khang
nguyén PCV-2 duoc giam di it nhit 70% so véi chat léng ma khong trai qua phuong
phép nay.

Do d6, theo khia canh khéc, sang ché dé cap dén ché phim khéng nguyén PCV-
2 thu dugc bing phuong phép bao gdm céc budc: 1) thu chét 1éng thir nhit chta khang
nguyén PCV-2, ii) loai b6 it nhit mot phan chit 1ong thir nhat ra khéi khang nguyén
PCV-2, trong d6 hoat tinh diét virut - vu tién ddi v6i virut PRRS cua ché phidm khang
nguyén PCV-2 thu dugc sau budc ii) duge giam di it nhét 10%, uu tién it nhit 50%, uu
tién hon it nhat 70%, wu tién hon nita it nhit 90% so véi thé tich ciia chit léng thir
nhét. Uu tién, phan cua chit 16ng thir nhit c6 hoat tinh diét virut duge loai bé ra khoi
khang nguyén PCV-2 bang su trao ddi mot phan chét 1ong thi nhét véi chat long thi
hai. Su trao dbi wu tién duoc thue hién sao cho bao gdbm budc a) bd sung chét 16ng thi
hai vao chét 16ng thir nhit ma chira khdng nguyén PCV-2 va b) ¢6 dic khang nguyén
PCV-2, wu tién tir 3 1an dén 50 1an, wu tién hon nita tir 4 1an dén 20 1an, va thdm chi wu
tién hon nita tir 7 1an dén 10 14n so v&i thé tich ciia chit 1ong thir nhét bang cach loai
b6 phan chét 16ng thi nhét va tht hai ra khéi khang nguyén PCV-2. Uu tién, budc bd
sung chét long dugce thuc hién vé co ban déng thoi hodc lién tiép voi budce ¢o6 dac nhu
mo ta & trén. Khi budce co dic va bude bd sung chét long duogc thuc hién lién tuc, trinh
tu cac budce khong quan trong. Hon thé nita, bude c¢b dic uu tién duoc thuc hién bang

cach loc - uu tién loc mang va/hodc siéu loc, st dung bd loc, ma vu tién chira mang
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ban thdm. Mang ban thidm wu tién co kich thudc 15 trung binh nhé hon khang nguyén
PCV-2 va ngan duong di cta it nhat 90% khang nguyén PCV-2 qua céc 16 ctia mang
ban thAm. Uu tién, kich thudc 18 trung binh ctia mang ban thAm hodc ctia bd loc bat ky
ma duoc st dung & ddy, ngin dudong di cta it nhdt 90% protein ¢ kich thude tir
50kDa dén 500kDa, wu tién hon, it nhit 90% protein c6 kich thuée tr 75kDa dén
400kDa, va uu tién nhat it nhit 90% protein c6 kich thude tir 100kDa dén 300kDa.
Kich thude 15 nay duoc wu tién, khi khang nguyén PCV-2 duoc san xut Ia virut hoan
toan hodc hat twong tu virut. Sy tinh ché thém dé thu dwoc khang nguyén PCV-2 tinh

ché ¢6 theé dugc thuce hién nhu mo ta & trén.

Theo khia canh khéc, sang ché dé& xuét ché pham khang nguyén PCV-2 thu
duoc bing phuong phap duge mo ta & day, trong d6 ché phdm khang nguyén PCV-2
gdy ra su hao hut nhé hon 1log TCIDso — wu tién trén ml - , vu tién nhé hon 0,9log
TCIDso, - wu tién trén ml -, thAm chi vu tién hon nhé hon 0,7log TCIDso - wu tién trén
ml -, thAm chi vu tién hon nho hon 0,5log TCIDso - vu tién trén ml -, vu tién nhét nho
hon 0,3log TCIDso - uvu tién trén ml - cta virut sdng, wu tién ctia PRRSV sbng hoic
nho hon 1log CFU - uu tién trén ml -, vu tién nhé hon 0,9log CFU - uvu tién trén ml -,
thAm chi vu tién nhé hon 0,7log CFU - uu tién trén ml -, thdm chi vu ti€én nhé hon
0,5log CFU - uu tién trén ml -, vu tién nhit nhé hon 0,3log CFU - uu tién trén ml - cua
vi khudn sdng, wu tién Mycoplasma hyopneumoniae, khi virut séng, wu tién PRRSV
hogc vi khuén sdng, wu tién Mycoplasma hyopneumoniae dugce trdn va u véi ché phdm
khang nguyén PCV-2 trong khoang thoi gian 2 gio hoac lau hon, uu tién trong khoang
thoi gian hon 4 gio, thdm chi vu tién hon nita trong khoang thoi gian hon 12 gi¢, thim
chi vu tién hon nita trong khoang thoi gian hon 24 gi¢, thdm chi uvu tién hon nita trong
khoang thoi gian hon 2 ngay, thdm chi wu tién hon nita trong khodng thoi gian hon 4
ngay, thdm chi wu tién hon nita trong khoang thoi gian hon 7 ngay, thdm chi vu tién
hon nita trong khoang thoi gian hon 2 tudn, thim chi wu tién hon nita trong khoang
thoi gian hon 4 tuén, thim chi vu tién hon nita trong khoang thoi gian hon 2 thang,
thAm chi vu tién hon nita trong khoang thoi gian hon 3 thang, tham chi vu tién hon
nita trong khoang thoi gian hon 4 thang, thdm chi vu tién hon nita trong khoang thoi
gian hon 6 thang, thdm chi vu ti€n hon nita trong khoang thoi gian hon 9 thang, tham
chi wu tién hon nita trong khoang thoi gian hon 12 thang, tham chi uu tién hon nita

trong khoang thoi gian hon 18 thang, wu tién nhét trong khoang thoi gian hon 2 nam.
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Virut séng c6 thé 1a loai virut song bat ky, nhung wu tién virut séng 1 virut PRRS, uu
tién virut PRRS ¢6 s6 hidu luu gitt ATCC VR 2332. Vi khuin séng ¢6 thé 1a vi khuan
bat ky, nhung wu tién vi khuan Mycoplasma hyopneumoniae, wu tién ching J cia
Mycoplasma hyopneumoniae. TCIDso trén ml ¢6 thé dugc udce tinh bang thir nghiém
chuin do6 trong dng nghiém chudn ma cho phép uée tinh luong virut séng. CFU trén
ml ¢6 thé duoc udce tinh bang thir nghiém chuin d6 trong éng nghiém chuan ma cho

phép uée tinh lwong vi khudn séng. Thuét ngit "trén ml" wu tién chi Iml chat huu.

Theo khia canh khéc, sang ché dé cap dén ché phdm khang nguyén PCV-2 thu
duogc bang phuong phap d md ta & trén, bao gdm thém budc thu khang nguyén PCV-
2 con lai sau budc ii). Su thu nay cé thé duoc thuc hién theo cach truyén thdng bét ky.
Theo céch thu hdi dic biét vu tién, phin ctia chat Iong thir nht dugc loai bo ra khoi
khang nguyén PCV-2 thdng qua budc loc va khang nguyén PCV-2 dugc thu hdi tir su

lam cham loc cua bd loc.

Theo khia canh khac, ché phdm khéng nguyén PCV-2 thu duoc bang phuong
phap bét ky da md ta & trén dugc tron v6i thanh phin khic duge chon tir nhém bao
gdm chit mang, chat phu trg, chét pha lodng, ta dugc duwgc dung va hdon hop cua
chung. Uu tién, thanh phan khac la chét phu tro, thdm chi wu tién hon nita trong d6
chét phu tro 1a polyme cua axit acrylic hodc axit metacrylic, va thim chi vu tién hon

nita trong d6 chét phu trg 13 Carbomer.

Do d6, theo khia canh khéc, sang ché dé xudt ché phdm khang nguyén PCV-2
thu duoc bang phuong phap da mo ta & trén, bao gbm thém budc tron khang nguyén
PCV-2 thu duge bing phuong phap dd mé ta & ddy véi thanh phan khac duge chon tir
nhém bao g61n céc chét mang, chét phu tro, chat [am loang, t4 dugc duge dung va hdn
hop cta ching. Uu tién, thanh phan khac 1a chét phu trg, thim chi wu tién hon nita
trong d6 chit phu tro 1a polyme cua axit acrylic hodc axit metacrylic, va tham chi uu
tién hon nita trong d6 chit phu tro 1a Carbomer. Uu tién, ta duoc duoc b6 sung v6i
luong ndm trong khoang tir 100ug dén khoang 10mg trong mot lidu ding. Tham chi
wu tién hon, chét phu tro dwoc bd sung vao véi lugng nam trong khoang tir 100pg dén
khoang 10mg trong mot liéu dung. Tham chi wu tién hon nita, chét phu trg dugc bd
sung vao voi luong tu niam trong khoang tir 500ug dén khoang 5mg trong mot lidu

ding. Tham chi wu tién hon nita, chat phu trg duoc bd sung vao véi lugng nam trong
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khoang tir 750pg dén khoang 2,5mg trong mdt liéu dung. Uu tién nhét, chit phu trg

dugc bd sung vao véi lugng khoang 1mg trong mot lidu dung.

Theo mot khia canh khéc, ché phim khéng nguyén PCV-2 da mb ta trén trén
bao g6m protein ORF-2 cua PCV-2, uu tién hon, protein ORF-2 téi td hop ctia PCV-2,
va tham chi uvu ti€n hon nita hat twong ty virut ctia protein ORF-2. Do d6, theo mot
khia canh khac, ché phdm khang nguyén PCV-2 thu duoc bang phuong phap da mo ta
& trén, trong d6 khang nguyén PCV-2 bao gém protein ORF-2 ciia PCV-2, wu tién
hon, protein ORF-2 tai td hop ctia PCV-2, va tham chi uu tién hon nita hat twong tu

virut ctia protein ORF-2.

Nhu da dé cap & trén, khang nguyén PCV-2 duoc st dung trong phuong phép
da md ta & ddy c6 thé thu dugc bing phuong phap bat ky da biét trong linh vuc. Cu
thé, thu duoc khang nguyén PCV-2 thong qua vecto virut, uu tién vecto virut
baculovirus tai tb hop, chtra va biéu hién khang nguyén PCV-2, uu tién, PCV-2 ORF-
2. O cac dang wu tién, khang nguyén PCV-2 thu dugc theo cic quy trinh dugc md ta
trong W02006/072065.

Do d6, theo khia canh khac cua sang ché, sang ché d& cap dén ché phdm khéng
nguyén PCV-2 thu dugc bang phuong phap di md ta & trén, trong d6 khédng nguyén
PCV-2 thu duoc thdng qua vecto virut, wu tién vecto virut baculovirus tai t6 hop, chura
va biéu hién khang nguyén PCV-2, uu tién ORF-2 PCV-2, va trong d6 khang nguyén
PCV-2 bao gdm protein ORF-2 ctia PCV-2, wu tién hon protein ORF-2 tai td hop cia

PCV-2, va uu tién hon nita hat twong tu virut cua protein ORF-2.

Theo khia canh khic cta sang ché, ché phdm khang nguyén PCV-2 thu dugc
bang phwong phap di md ta & trén va bao gém thém budc bt hoat vecto virut
baculovirus tai t6 hop bang chit bat hoat ADN, uu tién trong sy ¢6 mit cua etylenimin
hai thanh phan tir 1 &n 20mM. O cic dang uu tién, phuong phap con bao gbm budc
bd sung luong chat ma trung hoa chit bat hoat ADN, luong nay tuong duong véi
luong chét bt hoat ADN trong do chét trung hoa chit bat hoat ADN bao gém dung
dich natri thiosulfat dugc c6 dic téi ndng do cudi tir khoang 1 dén 20mM va trong d6
chét bat hoat ADN 1a BEL Ut tién, budc bat hoat duge thuc hién sau khi it nhat mot

phén ctia chét long thir nhat dugc loai bo ra khoi khang nguyén PCV-2.
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Theo khia canh khéac cua sang ché, ché phém khang nguyén PCV-2 thu duoc
bing phuong phap di m ta & trén con gdm thém bude tron khang nguyén PCV-2 thu
duoc sau budc bt hoat va trung hoa. Do dé, theo mot khia canh khéc, sang ché dé
xuét ché phdm khang nguyén PCV-2 thu duoc bing phuong phap dd mé ta & trén bao
gbm cac budc: i) thu khang nguyén PCV-2 trong chat 16ng tht nhat, ii) loai b it nhat
mdt phan chit 1dng tir khang nguyén PCV-2; iii) bit hoat vecto virut baculovirus tai to
hop bang chét bat hoat ADN, uu tién trong sy ¢6 mit cia etylenimin hai thanh phan tir
khoang 1 dén khoang 20mM; iv) bd sung luong chit trung hoa ma trung hoa chét bat
hoat, lugng chét trung hoa nay tuong duong véi lugng chit bt hoat, trong do chét
trung hda wu tién bao gdm dung dich natri thiosulfat uu tién duoc cb dic téi ndong do
cudi khoang tir 1 dén khoang 20mM va trong d6 chét bat hoat wu tién gdbm BEIL; va v)
tron khang nguyén PCV-2 thu dugc trong budc iv) véi thanh phan khic duge chon tir
nhom bao gdm chit mang, chat phu tro, chit 1am lodng, t4 duoc dugc dung va hon hop

cua chung.

Theo khia canh khéc cta sang ché, ché pham khang nguyén PCV-2 dugce md ta,
uu tién thu duoc bang phuong phap mo ta & trén, bao gbm thém it nhat mot khang
nguyén khéc, wu tién khang nguyén virut hozc vi khuin, va uu tién hon, khdng nguyén
virut hodc vi khun tir it nhat mot vi sinh vat gay bénh ¢ lon. Theo khia canh khac, it
nhat mot khang nguyén khéc 13 virut gy hoi chimg rdi loan hd hip va sinh san & lon.
Tham chi uu ti€n hon, hdi chiing rbi loan hd hép va sinh san & lon bao gém virut séng,
va wu tién hon nita virut sbng bién ddi. Uu tién hon nita, khdng nguyén virut ctia hoi
chung rdi loan ho hap va sinh san & lon bao gdm chung virut sdng cai bién ctia cia VR
¢6 sb hiéu luu gitt ATCC 2332, va uu tién hon nfta bao gdbm INGELVAC® PRRS
MLV. Theo khia canh khac cia sang ché, it nhat mot khdng nguyén bd sung la
Mycoplasma hyopneumoniae. Uu tién, khang nguyén Mycoplasma hyopneumoniae 1a
vacxin vi khudn, va wu tién hon, vacxin vi khudn Mycoplasma hyopneumoniae 1a
INGELVAC® MYCOFLEX. Theo khia canh khéc cua sang ché, ché phim khang
nguyén PCV-2 da md ta & trén, uvu tién thu duoc bang cac phuong phap da mo ta &
trén bao gdm thém khang nguyén virut gy hoi chiung rdi loan ho hip va sinh san &
lon, wu tién virut séng bién d6i gay hoi chung rdi loan hd hdp va sinh san & lon, wu
tién hon nita, virut gdy hoi ching rdi loan hd hip va sinh san & lon ¢ s6 hiéu luu gitr

ATCC VR 2332, hodc virut gdy hoi ching rbi loan ho hap va sinh san & lon dugc bao
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gbém trong INGELVAC® PRRS MLV hoic INGELVAC® PRRS ATP. Theo khia
canh khéac cuia sang ché, ché phém PCV-2 dad md ta & trén, uu tién thu duoc béng cac
phuong phap d mo ta & trén bao gdm thém Mycoplasma hyopneumoniae, wu tién vi
khudn vacxin Mycoplasma hyopneumoniae, va uu tién hon INGELVAC®
MYCOFLEX hoic vi khudn vacxin Mycoplasma hyopneumoniae duoc bao gdm trong
INGELVAC® MYCOFLEX. Theo khia canh khéc, ché phdm khang nguyén PCV-2
da mo ta & day, bao gdm virut gdy hoi ching rdi loan hd hép va sinh san & lon, wu tién
virut bt ky trong sb cac virut dd moé ta & trén va Mycoplasma hyopneumoniae, uu tién

virut bat ky trong so céc virut d2 mo ta & trén.

Khi ché phdm khang nguyén PCV-2 bao gdm it nhat mot khang nguyén bd sung
tir it nhat mot vi sinh vat gdy bénh khac & lgn nhu da md td & trén, vu tién virut gay
hoi chung réi loan hd hdp va sinh san & lon vd/hodc khang nguyén Mycoplasma
hyopneumoniae thu dugce biang phuong phép di md ti & diy, phuong phap nay bao
gdm cac bude: i) thu khang nguyén PCV-2 trong chat 1ong thir nhat; ii) loai bo it nhat
mdt phan chét 16ng thi nhét tir khang nguyén PCV-2; va két hop khang nguyén PCV-2
v6i it nhit mot khang nguyén khéc, wu tién khang nguyén virut hodc vi khuin, va uu
tién hon khang nguyén virut hodc vi khudn tir it nhat mot vi sinh vat gay bénh khéc &
lon. Uu tién, khang nguyén PCV-2 bao gdm protein ORF-2 ctia PCV-2, uu tién hon
nira protein ORF-2 tai t6 hop ctia PCV-2, va tham chi uu tién hon nita hat twong tu
virut cia protein ORF-2. Uu tién, phin cia chét long thir nhét loai bo ra khéi khang
nguyén PCV-2 bing sy trao ddi mot phan chat 16ng thi nhéit voi chit 1ong tha hai. Su
trao ddi wu tién duoc thuc hién sao cho bao gém budc a) bd sung chét long tht hai vao
chét 16ng thtr nhat ma chra khang nguyén PCV-2 va b) ¢b dic khang nguyén PCV-2,
vu tién tr 3 14n dén 50 1an, vu tién hon nira tir 4 1an dén 20 14an, va tham chi vu tién
hon nita tir 7 1an dén 10 1dn so véi thé tich cta chit 16ng thir nhat bang cach loai bé
phin chit léng thér nhit va tht hai ra khoi khang nguyén PCV-2. Ut tién, buéc bd
sung chét long va budce co dic dugce thuc hién nhiéu 1an, wvu tién hai lan, thdm chi vu
tién hon nita ba lan. Trong nhitng trudng hop nay, khong chi chit 1ong tha nhit ma ca
hén hop cta chét 1ong thr nhét va thir hai ciing duoc loai bd. Uu tién, mdi bude b
sung chét 16ng duoc thuc hién vé co ban dong thoi hodc tudn tu nhu mo ta & trén. Khi
budc c¢6 dac va budc bd sung chét long dugc thuc hién lién tuc, trinh tu cac budce

khong quan trong. Hon thé nita, budc cd dic wu tién duge thuc hién b?mg cach loc - vu
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tién loc mang hoic siéu loc, st dung bd loc, ma uu tién chira mang ban thim. Mang
ban thiAm wu tién ¢6 kich thudce 15 trung binh nhé hon khang nguyén PCV-2 va ngan
duodng di cta it nhat 90% khang nguyén PCV-2 qua céc 15 ctia mang ban thim va gift
khéng nguyén PCV-2 lai bén trong b0 loc dé thu lai hodc thu hdi. Uu tién, kich thuge
156 trung binh clia mang ban thAm hodc ctia bd loc bat ky ma dugc st dung ¢ day, ngan
duong di ctia it nhat 90% protein ¢6 kich thudc tir 50kDa dén 500kDa, vu tién hon, it
nhét 90% protein c¢6 kich thudc tir 75kDa dén 400kDa, va wu tién nhét it nhat 90%
protein c6 kich thuge tir 100kDa dén 300kDa. Kich thude 16 ndy duge wu tién, khi

khang nguyén PCV-2 dwoc san xuét 12 virut hoan toan hoic hat tuong tu virut.

Sang ché nhu dugc xdc dinh & trén, d& xuédt phuong phdp mdi dé san xuét
khang nguyén PCV-2 va cac ché pham sinh mién dich chtra khang nguyén PCV-2 thé
hién hoat tinh diét virut giam va/hodc tinh sinh mién dich ting (mdi hoat tinh nhu
duoc xé4c dinh & day), trong d6 phuong phap bao gdm cac budc i) thu chit 1éng thir
nhét chira khang nguyén PCV-2, ii) loai b6 it nhat mot phan chit léng thi nhat ra khoi
khang nguyén PCV-2. Hon thé nita, séng ché ciing dé& xuat khang nguyén PCV-2 ciing
nhu céc ché phdm sinh mién dich chta khang nguyén PCV-2 thé hién hoat tinh diét
virut giam va/hodc tinh sinh mién dich ting (mdi hoat tinh nhu dugc x4ac dinh & day).
Theo khia canh khac, khang nguyén PCV-2 ciing nhu cac ché phdm sinh mién dich
chira khang nguyén PCV-2 tinh ché thé hién hoat tinh diét virut gidm va/hoic tinh sinh
mién dich ting c6 thé thu duoc bang phuong phap (II). Khang nguyén PCV-2 tinh ché
theo sang ché, uu tién khang nguyén PCV-2 ORF2 tinh ché, c6 thé thu duoc bang su
tinh ché ché phdm virut PCV-2, cu thé bang su tinh ché virut hoan toan. Ché pham
virut hoan toan duoc mo ta vi du trong WO 99/18214 hodac WO 03/049703 Hon thé
nita, khang nguyén PCV-2 ciing c6 thé thu dugc biang cach tinh ché khang nguyén
PCV-2 biéu hién tai td hop, wu tién biang su tinh ché khang nguyén PCV-2 ORF2 téi t6
hop. Hé biéu hién dé san xuit khang nguyén PCV-2 tai to hop, uu tién dé san xuét cic
khang nguyén PCV-2 ORF2 da dugc biét dén trong linh vuc va bao gbm, nhung khong
giéi han, cac hé biéu hién vi khuén, hé biéu hién men, hé biéu hién té bao con trung
hodic hé biéu hién & dong vét ¢ vii. Vecto va phuong phép tao ra va/hodc st dung cac
vecto (hoac cac vecto tai td hop) cho su biéu hién cua cac khang nguyén PCV-2 dugc

mo ta trong don.
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Céc té bao wu tién 1 céc té bao d& bi nhiém vecto virut tai tb hop phu hop, chira
ADN PCV-2 ORF2 ADN va biéu hi¢n protein PCV-2 ORF2. Ul tién, cac té bao 1a cac
té bao con tring, va wu tién hon ching bao gdm cac t& bao con tring dugc ban dudi
nhan hiém té bao con trung SF+ (Protein Sciences Corporation, Meriden, CT). Moi
truomg nudi cdy té bao uu tién c6 s6 dém té bao nim trong khoang tir 0,3 - 2,0 x 10° té
bao/ml, wu tién hon tir khoang 0,35 - 1,9 x 10° té bao/ml, wu tién hon nita tir khoang
0,4 - 1,8 x 10° t& bao/ml, thdm chi vu tién hon nita tir khodng 0,45 - 1,7 x 10° té

bao/ml, va uu tién nhit tir khoang 0,5 - 1,5 x 10° t& bao/ml.

Céc vecto virut vu tién bao gdm baculovirus nhu BaculoGold (BD Biosciences
Pharmingen, San Diego, CA), mién 1a cac t€ bao sinh san 14 té bao con tring. Mic du
hé biéu hién baculovirus duoc wu tién, nhung nguodi co hiéu biét trung binh vé linh vuc
nay can hiéu réng cac hé biéu hién khéc, bao g@)m céc hé biéu hién d3 mo ta s& minh

hoa cho muc dich cta sang ché, cu thé su biéu hién cta khang nguyén PCV-2 ORF2.

Ngudi ¢6 hidu biét trung binh vé linh vuc nay ciing sé xac dinh dugc moi
trudng phat trién pht hop véi moi trudng phat trién wu tién 1d moi truong té bao con
tring khéng chira huyét thanh nhu Excell 420 (JRH Biosciences, Inc., Lenexa, KS) va

tuong tu.

Vecto virut tai td hop chira cac trinh tw ADN PCV-2 ORF2 c6 lidu nhan nhiém
(MOI) nim trong khoang tir 0,03 dén 1,5, wu tién hon tir khoang 0,05 dén 1,3, uu tién
hon nfta tr khoang 0,09 dén 1,1, va vu tién nhét tir khoang 0,1 dén 1, khi duoc st dung
d8 1ay nhi®m cac té bao d& bi anh hudng. Uu tién, MOI da néi & trén dé cap dén mot
ml chit 16ng méi truong nudi ciy té bao. Uu tién, phwong phap md ta & day bao gdm
su lay nhiém cua 0,35 - 1,9 x 109 té bao/ml, wu tién hon nita khoang 0,4 - 1,8 x 106 té
bao/ml, thAm chi wu tién hon nita khoang tir 0,45 - 1,7 x 10° té bao/ml, va wu tién nhét
khoéang tir 0,5 - 1,5 x 10 t& bao/ml v6i vecto virut tai t6 hop chira ADN PCV-2 ORF2
va biéu hién protein khang nguyén PCV-2 ORF2 ¢6 MOI (liéu nhan nhiém) nam trong
khoang tir 0,03 - 1,5, vu tién hon tir khoang 0,05 - 1,3, uu tién hon nira tir khoang 0,09

- 1,1, va wu tién nhat tir khoang 0,1 - 1,0.

Céc té bao bi nhiém sau d6 duge 0 qua khoang thoi gian 1én téi 10 ngay, vu tién

hon tir khoang 2 ngay dén khoang 10 ngay, uu tién hon nita tir khoang 4 ngay dén
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khoang 9 ngay, va uu tién nhat tir khoang 5 ngay dén khoang 8 ngay. Céac diéu kién u
uu tién bao gdm nhiét d6 nam trong khoang tir 22°C dén 32°C, uu tién hon nam trong
khoang tir 24°C dén 30°C, uu tién hon nita nam trong khoang tir 25°C dén 29°C, tham
chi wu tién hon nita ndm trong khoang tir 26°C dén 28°C, va uu tién nhit khoang
27°C. Uu tién, céc té bao SF+ duoc quan sat nhitng thay dbi gay ra nhiing thay dbi do
baculovirus dic trung gay ra. Su quan st nay c6 thé bao gdm theo ddi xu huéng mat
d6 té bao va su giam & kha ning sdng sét trong sudt thoi gian sau 1y nhiém. Phat hién
ra rang chuin do virut dinh duoc quan sat 3-5 ngay sau khi lay nhiém va thu duogc su
san xuét khang nguyén PCV-2 ORF2 dinh trong té bao vao khoang tir ngay 5 dén ngay

8 sau khi 14y nhiém va/hoic khi kha nang sdng sét cia té bao giam xudng dudi 10%.

Khang nguyén PCV-2 ORF2 ¢6 thé dugc tinh ché tir san pham thu dugc bing
cac phuong phap chuin da biét dbi voi ngudi cé hiéu biét vé linh vuc nay, vi du, bang
cac phuong phap mo ta trong Protein purification methods — a practical approach
(E.L.V. Harris and S. Angal, eds., IRL Press at Oxford University Press). Cac phuong
phép nay bao gém, nhung khong gi6i han &, phan tach bang ly tdm va/hodc loc, két
taa, loai trir kich thudce (loc gel), séc ky, sdc ky &i lyc, sic ky chelat kim loai, séc ky

trao doi ion, sac ky dong hoa tri, sdc ky tuong tac ky nudce, v.v..

Quy trinh thu hdi khang nguyén PCV-2, wu tién khang nguyén PCV-2 ORF2,
uu tién bit diu voi sy phan tach cia manh té bao tir khang nguyén PCV-2 ORF2 duoc
biéu hién thong qua budc phan tach. Cac bude phan tach wu tién bao gom loc, ly tim
tai toc do lén t6i khoang 20000xg, ly tAm dong chay lién tuc, phan tach sic ky bing
cach str dung trao déi ion hodc loc gel, va cac phuong phap 4i luc mién dich truyén
théng. Cac phuong phap nay da duoc biét dén boi ngudi ¢ hiéu biét vé linh vue vi du
boi (E.L.V. Harris and S. Angel (eds.), Protein purification methods — a practical
approach, IRL Press Oxford 1995). Cac phuong phép phéan tach wu tién nhat bao gdm
ly tAm tai téc do 1én téi khoang 20000xg va loc. Phuong phap loc wu tién bao gom vi
loc vudng goc va loc tiép tuyén (hodc theo ludng chéo) bao gém loc soi réng va vi loc
vubng goc. Trong sb chiing, vi loc vudng géc dugc wu tién. Kich thude 18 wu tién cho
vi loc vudng goéc nam trong khoang tir 0,30 dén 1,35 pm, vu tién hon nam trong
khoang tr 0,35 - 1,25um, uu tién hon nita nim trong khoang tir 0,40 dén 1,1 pm, va

wu tién nhat nim trong khoang tir 0,45 dén 1,0 pm. Pa cho ring mang loc truyén thong
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bat ky s& phuc vu cho muc dich cta sang ché va cdc mang polyetesulfon dugc uvu tién.

Céc loai axit nucleic trong luong thép duoc loai bd trong budc loc.

Su tinh ché thém cta khang nguyén PCV-2, uu tién ctia khang nguyén PCV-2
ORF2 c6 thé dat dugc v6i cac quy trinh sdc ky, wu tién quy trinh sic ky hai bude. Tuy
nhién, ciing c6 thé bit ddu véi quy trinh sic ky trong truong hop, vat liéu tai khong

bao gdm manh té bao.

Néu khéang nguyén PCV-2 dugc ghép vao hat twong tu virut (VLP), uu tién
bude thir nhat 12 sic ky loai trir kich thuée (loc gel), ma ¢ thé duge thuc hién, vi du,
bang cach st dung nén Sephacryl $300. Khi st dung HiPrep 26/60 Sephacryl S300HR
¢ quy md phong thi nghiém, cac ¢t dugc uu tién nhit. Tuy nhién, cac nén sic ky loai
trir kich thu6e da biét ddi v6i ngudi ¢ hiéu biét vé linh vuc nay c6 thé duogc st dung,
ma cho phép su phan tich cia PCV-2 ORF2 VLP tir chit loc hodc chat ndi 1én trén bé
mit canh truong. Cac nén twong ty duge mo ta, vi du, trong E.L.V. Harris and S.
Angel (eds.), Protein purification methods — a practical approach, IRL Press Oxford
1995). Sic ky loc gel co thé duoc tién hanh, vi du, béng céch tai vao cdt ché phém tho
gdm khang nguyén PCV-2 v6i luu lugng 1,0ml/phut va rira giai cot v6i 1,5 thé tich cot
ctia dém gdém Tris 20mM, pH=6,5, DTT Sml. Tuy nhién, khdng nguyén PCV-2 ORF2
ciing ¢6 thé dugc tinh ché bang cach sir dung sic ky ai luc, vi du, thong qua sy lién két
chon loc v6i khang thé dac hidu ORF2 PCV-2, hodc phuong phép bat ky da biét dbi

v6i nguoi ¢d hicu biét vé linh vue.

Do do, theo khia canh uu tién, ché pham sinh mién dich chira khang nguyén
PCV-2, uu tién khang nguyén PCV-2 ORF2, va chat phu tro, ¢ thé thu dugc bang quy

trinh gom céc budc:

a) biéu hién khang nguyén PCV-2, uu tién khang nguyén PCV-2 ORF2 trong

té bao vat chu;

b) thu mdi trudng nudi cdy té bao 14y khang nguyén PCV-2, wu tién khang
nguyén PCV-2 ORF2;

¢) tinh ché san phdm thu dugc chira khang nguyén PCV-2, uu tién khang
nguyén PCV-2 ORF2 bang sic ky loai trir kich thuée (loc gel);
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d) tron khang nguyén PCV-2 tinh ché, vu tién khang nguyén PCV-2 ORF2 véi
chét phu tro.

Theo khia canh wu tién, sic ky loai trir kich thudc dugc thuc hién nhu da mo ta
& day, wu tién nhu dugc mo ta trong Vi du 3. Ut tién, su loai trir kich thude dan dén
ché pham sinh mién dich c6 db tinh khiét 16n hon 80% (trong lwong/trong luong), wu
tién 16n hon 90% (trong luong/trong lugng) so véi tdng luong protein ¢ trong ché
phém sinh mién dich truée khi trén véi chit phu trg. BJ tinh khiét c6 thé dugc ude
tinh bang phuwong phap nhuém Imperial Protein Stain (Pierce) sau SDS PAGE qua
NuPAGE 10% Bis-Tris gels (Invitrogen) st dung hé dém NuPAGE MOPS

(Invitrogen).

Pé thu duoc d6 tinh khiét cao hon, budce sic ky thw hai c6 thé duoc thuc hién,
tuy nhién khic véi budc sac ky thir nhit. Vi du, néu budc tinh ché/buéce sic ky 1a loai
trir kich thude (loc gel), bude thr hai s€ khac budc thir nhét, vi du, sic ky ai luc, sdc

ky trao doi ion, v.v..

Ut tién, néu budc thi nhit dé tinh ché khang nguyén PCV-2, vu tién tinh ché
PCV-2 ORF?2 14 séc ky loai trir kich thuge (loc gel), bude thir hai ¢6 thé 13 sic ky trao
dbi ion, wu tién sic ky trao dbi anion (AIEX). Nén séc ky trao d6i anion wu tién dé tinh
ché khang thé PCV-2, uu tién khang thé ORF2 PCV-2 la Q Sepharoza. Trong quy md
nho6 khoang 50ml, sy st dung 5Sml c¢ot HiTrap Q Sepharose HP dugc vu tién nhét. Sic
ky trao ddi anion c6 thé duogc thue hién, vi du, nhu duge md ta trong Vi du 3. N6éi mot
cach ngén gon, khoang 50ml phan thé tich rdng tir bude sic ky loai trir kich thude c6
thé duoc tai 1én trén c6t AIEX tai luu luong 3ml/phut. Sau buéc rira, vi du, Tris
20mM, pH = 6,5, DTT 5SmM dé loai bé vat liéu khong lién két, protein c6 thé duoc ria
giai bing budc don chtia 8 thé tich cot ctia dém sau day (Tris 20mM, pH=6,5, DTT
5mM, NaCl 1 M). Dong tién tir budc chay AIEX c6 thé duge tai ngugce 1én trén cdt Q
Sepharoza va dugc rira giai nhu da mo ta & trén dé ting hiéu suat. K¥ thuat hai budc
nay (budc loai trir kich thuédc, sau d6 1a budc sic ky trao d6i anion) phan tach hiéu qua
khang nguyén ORF2 PCV-2 tir hiu hét cdc thanh phén protein khac cta san pham thu

dugc tir canh truong.

Do d6, theo phuong 4n uu tién, ché phdm sinh mién dich chtta khéng nguyén
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PCV-2, uu tién khang nguyén PCV-2 ORF2, va chét phu trg, co thé thu duoc béng quy

trinh gobm céc budc:

a) biéu hién khang nguyén PCV-2, wu tién khdng nguyén PCV-2 ORF2 trong

t€ bao vat chu;

b) thu mdi trudong nudi cdy té bao iy khang nguyén PCV-2, uu tién khéang
nguyén PCV-2 ORF2;

¢) tinh ché san phim thu duogc chira khang nguyén PCV-2, uu tién khang
nguyén PCV-2 ORF2 bing sic ky loai trir kich thudc (loc gel), tiép dén

bang sac ky trao doi anion;

d) tron khang nguyén PCV-2 tinh ché, wu tién khéng nguyén PCV-2 ORF2 véi
chét phu tro.

Theo phwong an wu tién, sic ky loai trlr kich thuéc va sdc ky trao dbi anion
dugc thuc hién nhu d3 md ta & diy, uu tién nhu duge mo ta trong Vi du 3. Uu tién,
phuong phép tinh ché hai budc din dén ché phim sinh mién dich cé do tinh khiét 16n
hon 90% (trong lugng/trong luong), uu tién 16n hon 95% (trong lugng/trong luong) so
vé6i tdng luong protein ¢6 trong ché phdm sinh mién dich trude khi tron véi chat phu
tro. Do tinh khiét c6 thé duoc ude tinh bang phuwong phap nhudm Imperial Protein
Stain (Pierce) sau SDS PAGE qua NuPAGE 10% Bis-Tris gels (Invitrogen) sir dung
éé dém NuPAGE MOPS (Invitrogen).

Nhu d3 mé ta & trén, quy trinh thu hdi khdng nguyén PCV-2, uu tién khang
nguyén PCV-2 ORF2 bit diu véi sy phan tich clia méanh té bao tir khang nguyén
PCV-2 ORF2 dugc biéu hién thong qua budc phan tach. Budc phan tach wu tién bao
gém vi loc qua bd loc ¢6 kich thude 16 khoang tir 0,6 pm dén khoang 2 pm, uu tién cé

kich thuége 16 khoang 0,8mm dén 1,2pum.

Do d6, ché phim sinh mién dich chira khiang nguyén PCV-2, uu tién khéng
nguyén PCV-2 ORF2, va chét phu tro, c¢6 thé thu duoc bang quy trinh gbm cac budc:

a) biéu hién khang nguyén PCV-2, uu tién khdng nguyén PCV-2 ORF2 trong

té bao vat chu;
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b) thu mdi truong nudi cdy té bao ldy khang nguyén PCV-2, vu tién khang
nguyén PCV-2 ORF2;

c) locsan phém thu duge sau bude b) qua bd loc ¢6 kich thude 16 tir 0,6 dén 20

L.

d) tinh ché chét loc chtra khang nguyén PCV-2, wu tién khang nguyén PCV-2
ORF2 va thu duoc dudi bude ¢) bang sic ky loai trir kich thude (loc gel),

tuy vy ti€p dén bang sac ky trao doi anion;

e) tron khang nguyén PCV-2 tinh ché, wu tién khang nguyén PCV-2 ORF2 véi
chét phu tro.

Theo phuong 4n uu tién, vi loc, sic ky loai trir kich thudc va sic ky trao dbi
anion dugc thuc hién nhu di mo ta & diy, wu tién nhu duge mo ta trong Vi du 3. Uu
tién, phuong phap tinh ché hai buéc bao gdm buée trudc khi loc din dén ché pham
sinh mién dich c6 do tinh khiét 16n hon 90% (trong lugng/trong luong), uu tién 16n
hon 95% (trong luong/trong luong) so véi tong lwong protein co trong ché pham sinh
mién dich trude khi trén v6i chit phu tro. Do tinh khiét c6 thé duoc ude tinh bing
phuong phap nhudm Imperial Protein Stain (Pierce) sau SDS PAGE qua NuPAGE
10% Bis-Tris gels (Invitrogen) st dung hé dém NuPAGE MOPS (Invitrogen).

Céc ché pham sinh mién dich chira khang nguyén PCV-2, wu tién khéang nguyén
PCV-2 ORF2 tinh ché dugc mé ta & ddy, wu tién khang nguyén c6 thé thu duoc bang
cac phuong phap di mé ta & day c6 dac diém 1a tinh sinh mién dich ting so vé6i ché
pham sinh mién dich khong chtra khang nguyén PCV-2 tinh ché hodc khang nguyén
PCV-2 ORF?2 tinh ché.

Trong trudng hop cac vecto virut nhu poxvirus tai t6 hop, adenovirus hoic
baculovirus dugc sir dung dé san xudt khang nguyén PCV-2, wu tién khang nguyén
PCV-2 ORF2, khuyén nghi bét hoat axit nucleic virut bang sy xir Iy bat hoat pht1 hop.
Su bét hoat nay c6 thé xay ra tai thai diém bat ky trong sudt su tinh ché khang nguyén
PCV-2, wu tién khang nguyén PCV-2 ORF2. Do d6, su bat hoat c6 thé xay ra ngay sau
khi thu chét 16ng ctia moi truong nudi cdy té bao chira khang nguyén PCV-2, wu tién

khang nguyén PCV-2 ORF2, hodc sau su vi loc cua khang nguyén PCV-2, uu ti€n
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khang nguyén PCV-2 ORF2, néu su vi loc duge thuc hién, trude hodc sau bude tinh
ché, vi dy, trude hodc sau su loc gel, va trude hodc sau sac ky trao doi anion, néu budc

nay duogc thuc hién.

Phuong phap bét hoat truyén thdng bt ky ¢ thé duge st dung nhdm muc dich
cua sang ché. Do d6, su bt hoat c6 thé duoc thuc hién b?mg cac budce xtr ly hoa hoc
va/hoac vat ly. O céc dang uu tién, thé tich cta chét luu thu dugc duoc xac dinh va
nhiét d6 ndm trong khoang tir 32°C dén 42°C, vu tién hon niam trong khoang tir 34°C
dén 40°C, va uu tién nhit nim trong khoang tir 35°C dén 39°C. Cac phuong phép bét
hoat wu tién bao gdm etylenimin hai thanh phan dugc tao vong bd sung (BEI), wu tién
trong ndng do khoang tir 1 dén khoang 20mM, wu tién khoang tir 2 dén khoang 10mM,
uu tién hon nita khoang tir 2 dén khoang 8mM, uu tién hon nita khoing tir 3 dén
khoang 7mM, uu tién nhét khoang S5SmM. Vi du, su bt hoat bao gém bd sung dung
dich chira 2-bromoetylenamin hydrobromua (BEA), uvu tién khoang 0,4 M, ma duoc
tao vong t6i etylenimin hai thanh phan 0,2 M (BEI) trong NaOH 0,3 N, vao cac chat
luu dé cho ra ndng d6 cudi khoang BEI SmM. Ul tién, cic chét 1ong sau dé duoc
khudy lién tuc trong khoang thoi gian 2 - 96 gidy va céc chét luu thu duoc da bét hoat
c6 thé duge bao quan dong lanh tai nhiét d6 40°C hodc thap hon hoic trong khoang tir
1°C dén 7°C. Sau khi bat hoat xong, dung dich natri thiosulfat, wu tién tai 1,0 M duoc
bd sung dé trung hoa BEI con lai. Uu tién, natri thiosulfat dugc bd sung trong luong
tuong duong véi BEI duoc bd sung trude d6 cho su bét hoat. Vi dy, trong trudng hop
BEI dugc bd sung vao né)ng d6 cubi 1a SmM, dung dich natri thiosulfat dugc bd sung

vao dé cho ra ndng d tdi thiéu cudi cing 1a SmM dé trung hoa BEI con lai bat ky.

Trudc khi tron khang nguyén PCV-2 di tinh ché, wu tién khang nguyén PCV-2
ORF2 v6i chét phu tro, nén tham tach khiang nguyén PCV-2, uu tién khang nguyén
PCV-2 ORF2 véi nuée mudi dém phosphat, pH = 7,4 hodc dém sinh Iy bat ky khéc.

Cac phuong phap da mo ta ¢ trén din dén khang nguyén PCV-2 v¢i hoat tinh
diét virut giam nhu dugc x4c dinh & day ciing nhu dan dén tinh sinh mién dich dugc
c&i thién, néu khang nguyén PCV-2 ¢6 muc tinh khiét 16n hon 50% (trong lwong/trong
luong), vu tién 16n hon 70% (trong lugng/trong luong), thadm chi wu tién 16n hon 80%
(trong luong/trong lugng), tham chi wu tién 16n hon 85% (trong luong/trong lugng) so

véi tong luong protein dugc bao gdm trong ché pham sinh mién dich trudc khi tron

-70-



23177

vGi chat phu tro bat ky. Tuy nhién, khang nguyén PCV-2 da tinh ché theo phuong
phép II nay ciing c6 thé dugc tron va sit dung cling véi chat phu trg, wu tién véi chét
phu tro bat ky dugc md ta & day. Chét phu trg vu tién 13 Carbopol, wu tién trong ndng
d6 khoang tir 0,1 dén 10mg/ml, wu tién hon trong ndng d tir 0,5 dén Smg/ml, wu tién

nhét khoang 1mg/ml ctia ché phdm sinh mién dich cubi cing.

Sang ché khong chi d& xuit phuong phap bat ky da mo ta & ddy, bao gdm
phuong phép IT khac, ma con dé xuét khang nguyén PCV-2, uu tién khdng nguyén
PCV-2 tinh ché, vu tién nhét protein PCV-2 ORF-2 tinh ché thu dugc bang phuong
phéap bat ky da mo ta & ddy, bao gdbm phuong phéap II khac. Hon thé nita, sang ché con
dé xudt ché phdm khang nguyén PCV-2 chtra khang nguyén PCV-2, uu tién khéng
nguyén PCV-2 tinh ché, wu tién nhit protein PCV-2 ORF-2 tinh ché thu duoc bang
phuong phéap bat ky da mo ta & day, bao gdbm phuong phap II khac. Luong khang
nguyén PCV-2, cu thé khang nguyén PCV-2 ORF2 trong ché phdm sinh mién dich
cudi cung phai nam trong khoang tir 0,25 dén khoang 400ug trén lidu dung dbi véi ché
pham sinh mién dich cudi ciing. Uu tién ché phdm sinh mién dich cudi ciing bao gébm
luong khang nguyén PCV-2, uu tién khang nguyén PCV-2 ORF2 trong khoang tur
khoang 2 dén khoang 200pg/liéu ding, tham chi wu tién hon tir khoang 3 dén khoang
150pg/liéu ding, wu tién hon nita tir khoang 4 dén khoang 100pg/liéu dung, wu tién
hon nita tir khoang 5 dén khoang 80pg/lidu dung, wu tién hon nita tir khoang 6 dén
khoang 60pg/lidu ding, thdm chi wu tién hon tir khodng 7 dén khoang 50pg/liéu dung,
tham chi wu tién hon tir khoang 8 dén khoang 40pg/lidu dung, uu tién hon nita tir
khoang 8 dén khoang 32pg/liéu ding, thim chi uu tién hon tir khodng 8 dén khoang
24pg/liéu dung, va uu tién nhét tir khoang 8 dén khoang 16ug/lidu ding.

Céc ché phim sinh mién dich duoc dé xuat ¢ day, bao gdbm cac ché pham co thé
thu dugc bang phuong phép II chira mot hodc nhiéu khang nguyén khéc cia vi sinh vt
gAy bénh. "C4c vi sinh vat gy bénh khac" dugc xac dinh & trén. Uu tién khang nguyén
khac 1a virut gdy hoi chung roi loan hd hép va sinh san & lon. Tham chi wu tién hon,
khang nguyén virut gdy hoi ching rdi loan ho hép va sinh san & lon bao gdm virut
sbng, va vu tién hon niva virut song bién doi. Uu tién hon nita, khédng nguyén virut gy
hoi chimg ri loan hd hép va sinh san & lon bao gdm ching virut séng cai bién ctia cia

VR ¢6 sd hiéu luu gitt ATCC 2332, va vu tién hon nita bao gdm INGELVAC® PRRS
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MLV. Theo khia canh khic cua sing ché, khang nguyén bd sung 1a Mycoplasma
hyopneumoniae. Uu tién, khang nguyén Mycoplasma hyopneumoniae 13 vi khuan, va
vu tién hon, vi khuin Mycoplasma hyopneumoniae 13 INGELVAC® MYCOFLEX.
Ut tién nhat 1a cac to hop véi, ca khang nguyén cia virut gay hoi ching rbi loan ho

hap va sinh san & lon va Mycoplasma hyopneumoniae.

Do tinh sinh mién dich tang ctia ché phdm sinh mién dich chira khang nguyén
PCV-2, uu tién khang nguyén PCV-2 ORF2 tinh ché dugc néu & day, cic ché phdm
sinh mién dich c6 thé dugc st dung dé lam giam ty 1é mic méi hodc 1am giam tinh
nghiém trong ctia cic d4u hidu 1am sang do su nhiém PCV-2 giy ra hoc lién quan dén

su nhiém PCV-2 so v6i dong vét khong nhan ché pham sinh mién dich d6.

Thuat ngir "giam ty 1&é mic méi cac dau hiéu 1dm sang hogc tinh nghiém trong
ctia cac ddu hiéu 14m sang" c6 nghia 1a bat ky d4u hidu duoc giam & ty 16 mic moéi
ho#c tinh nghiém trong & dong vat nhan vacxin so véi "nhém dong vat dbi chimg" khi
ca hai bi lay nhiém hodc thir thach bai thé sinh bénh tir d6 (cac) thanh ph?m hoat tinh
sinh mién dich trong vacxin dugc dan xuit va trong d6 nhom dbi chiing khong nhan sy
dua vao vacxin hoic ché phdm sinh mién dich. Trong ngit canh nay, thuét ngit “gidm"
¢6 nghia 1a giam di it nhit 10%, wu tién 25%, tham chi wu tién hon 50%, wu tién nhit
16n hon 100% & nhém dugce tiém ching so v6i nhom dbi chimg khong duge tiém

chung.

Nhu dugc st dung ¢ ddy, "cac triéu chung 1am sang" hodc "d4u hiéu 1am sang"
chi céc du hiéu 1y nhim tir thé gdy bénh ma c6 thé quan sat truc tiép tir dong vat
séng nhu cac triéu ching. Cac mAu tiéu biéu s& phu thudc vao thé sinh vat duogc chon
nhung cé thé bao gém cac thur nhu dich mii, hon mé, ho, sbt cao, tdng hodc giam can,
kh nude, ti€u chay, sung téy, di khap khiéng, va tuong tu. Cac d4u hiéu 1am sang
PCV-2 ¢6 thé bao gdm suy mon, da xanh xao, khéng phit trién, suy hd hép, tiéu chay

va vang da.

Giam ty 1€ méc méi cac dau hiéu 1am sang hodc tinh trAm trong cla cac diu
hiéu 1am sang do sy 1ay nhiém PCV-2 hoic lién quan dén su lay nhiém PCV-2 & dong
vat co thé dat dugc béng céch dua chi mot liéu don ché phdm sinh mién dich vao dong

vat can su diéu tri nay. Tuy nhién, ché pham sinh mién dich dugc dé xuat ¢ day cling
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¢6 thé duge dwa vao trong hai hodc nhidu lidu, voi khoang cach tir 2 dén 4 tudn giita
lidu ding thir nhét va lidu ding tiép theo. Do d6, theo khia canh khac, ché pham sinh
mién dich duoc d& xuit & ddy chira khang nguyén PCV-2 tinh ché, uu tién khéang
nguyén PCV-2 ORF2 tinh ché co thé duoc dua trong mdt, hai hodc nhiéu liéu vao

dong vat can ching.

Cu thé, theo khia canh khéc cia sang ché, ché phém sinh mién dich chira ché
pham khéng nguyén PCV-2 nhu dugc mb ta & trén duoc dé xuét trong d6 ché pham
sinh mién dich, khi duge dua vao dong vat, lam giam su pha hiy bach huyét va viém
di it nhét 80% & dong vat so voi dong vét khong nhan ché phdm sinh min dich. Do
do6, theo khia canh khac cua sang ché, ché phém sinh mién dich duoc dé xuét chta ché
phim khéang nguyén PCV-2 nhu d& md ta & trén va ché pham sinh mién dich 1am giam
su pha hiy bach huyét va viém di it nhat 80% & dong vat nhan ché phém sinh mién

dich so v6i dong vat khong nhan ché phim sinh mién dich.

Theo khia canh khac cua sang ché, ché phadm sinh mién dich chia ché phdm
khang nguyén PCV-2 nhu dugc mo ta & trén dugc dé xuét, trong d6 ché phdm sinh
mién dich, khi duoc dwa vao dong vat, lam giam thuong ton phdi di it nhat 80% o
déng vat so voi dong vat khong nhan ché phém sinh mién dich. Do d4, theo khia canh
khac cta sang ché, ché phim sinh mién dich chira ché phim khang nguyén PCV-2 nhu
dd mo ta & trén va ché phidm sinh mién dich 1am giam su thuong tén phdi di it nhat
80% & dong vat nhan ché phém sinh mién dich so v4i dong vat khong nhan ché phém

sinh mién dich.

Theo khia canh khac cua sang ché, ché phdm sinh mién dich chtra ché phim
khang nguyén PCV-2, nhu dugc md ta & trén, dugc dé xuét trong d6 ché phim sinh
mién dich gdy ra dap tng mién dich bao vé chdng lai PCV-2 sau khi st dung mét lidu
dung ché phim sinh mién dich. Ché phim sinh mién dich chita ché phidm khang
nguyén PCV-2 c6 thé co thé tich bat ky bao gdm I1ml, 2ml, 3ml, 4ml, Sml va cao hon.
O cac dang uvu tién, 2ml ché phim sinh mién dich bao gdm mét lidu dung khang
nguyén PCV-2. Do d6, theo khia canh khac cua sang ché, ché phdm sinh mién dich
chtra ché phdm khang nguyén PCV-2, nhu duge mo ta & trén dugc dé xuit trong dé

ché phdm sinh mi&n dich gdm PCV-2 géy ra dap img mién dich bao vé chdng lai PCV-
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2 sau khi st dung mot lidu dung ché phém sinh mién dich. Theo khia canh khac, 2ml

ché phm sinh mién dich bao gbm mot lidu dung khang nguyén PCV-2.

Nhu dugce st dung ¢ day, "dap img mién dich bdo vé" chi ty 1€ mac mdi hodc
tinh tram trong gidm ctia cdc dau hiéu hodc triéu chimg 1y nhiém 1am sang, bénh 1y
hodc md bénh hoc tir theé sinh bénh va bao gdm su ngin ngira hoan toan cua céc dau

hiéu hodc triéu chiing nay.

Thudt ngt d4u hiéu "bénh ly" chi du hiéu lay nhiém ma c6 thé quan sat duoc
tai mrc vi md hodc phan tir, qua thtr nghiém sinh hoc, hodac béng mat trAn nho sy md
t0r thi. D61 v6i PCV-2, cac ddu hiéu bénh 1y s& bao gdm nhiing thuong tén vi md va vi
md trén nhidu mod va co quan, v6i cac co quan bach huyét 1a vi tri thuong ton nhiéu

nhit.
Thuét nglr dAu hiéu "mo bénh hoc" chi ddu hiéu thay ddi mo do su 1y nhiém.

Céc thuét ngtt, "triéu ching lam sang" hodc "dau hi¢u lam sang" dugc xac dinh

& trén.

Theo khia canh khac cua sang ché, ché phdm sinh mién dich chta ché pham
khang nguyén PCV-2 va khang nguyén PRRRS, uu tién mot bét ky trong sb cac khang
nguyén PRRS dugc mod ta & day, nhu dd mo ta & trén, duoc dé xuét trong d6 ché phdm
sinh mién dich gdy ra dap tng mién dich bao vé chdng lai PRRS sau khi str dung mot
lidu dung ché phdm sinh mién dich. Thé tich liéu ding c6 thé dugc tao ra, nhung & céc
dang uu tién, 2ml ctia ché phdm sinh mién dich gbm mdt lidu ding chtra khang nguyén
PRRS va mdt lidu dung chira khang nguyén PCV-2. Do d6, theo khia canh khéc cua
sang ché, ché phidm sinh mién dich nhu da md ta & trén chira PRRSV va ché phim
khang nguyén PCV-2 nhu duoc mo ta & day, duoc dé xuit trong d6 ché pham sinh
mién dich gy ra dap tng mién dich bao vé chdng lai PRRS sau khi sir dung mot lidu
dung ché phdm sinh min dich. Theo khia canh khac, 2ml ché phdm sinh mién dich
bao gdbm mdt lidu ding chira khang nguyén PRRS va mét lidu dung chira khang

nguyén PCV-2.

Theo khia canh khac cua sang ché, ché pham sinh mic¢n dich chtra ché pham

khang nguyén PCV-2 nhu dugc md ta ¢ dady va khang nguyén Mycoplasma
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hyopneumoniae nhu duge md ta & trén, dugc dé xuét trong d6 ché pham sinh mién
dich gay ra dap ung mién dich bao vé chéng lai Mycoplasma hyopneumoniae sau khi
str dung mot liéu dung ché phim sinh mién dich. Thé tich liéu ding bat ky c6 thé duoc
tao ra, nhung ¢ cac dang uu tién, 2ml cua ché phém sinh mién dich gém mot lidu dung
chtra khang nguyén Mycoplasma hyopneumoniae va mot liéu dung chira khang nguyén
PCV-2. Do d6, theo khia canh khéc ctia sang ché, ché pham sinh mién dich nhu da mo
ta & trén duoc dé xuit trong d6 ché pham sinh mién dich gay ra dap (mg mién dich bao
vé chéng lai Mycoplasma hyopneumoniae sau khi sir dung mot liéu ding ché phim
sinh mién dich chira ché phim khang nguyén PCV-2 nhu duoc mé ta & ddy va khang
nguyén Mycoplasma hyopneumoniae. Theo khia canh khac, 2ml ché pham sinh mién

dich bao gbm mét liéu dung khang nguyén Mycoplasma hyopneumoniae.

Theo khia canh khac ctia sang ché, ché pham sinh mién dich, nhur dugc mo ta &

trén, dugc didu ché dé st dung 2ml trén lidu ding.

Theo khia canh khéc ctia sadng ché, phuong phap lam gidm mat hodc nhiéu triéu
chimg 1am sang cla sy lay nhiém PCV-2 & dong vat so v6i dong vat khdng nhan ché
phim sinh mién dich dugc dé xuat. Nhin chung, phuong phép nay bao gdm budc dua
vao dong vat cac ché phdm sinh mién dich chtra khang nguyén PCV-2 hoic ché phdm
nhu dugc md ta & trén. Uu tién, mdt hodc nhiéu triéu ching Iam sang cua su lay nhiém
PCV-2 dugc giam sau khi st dung lidu dung don cua ché phdm sinh mién dich. Do do,
theo khia canh khac cua sang ché, phuong phap lam giam mot hodc nhidu tridu ching
lam sang cua su lay nhiém PCV-2 & dong vat so v6i dong vat khong nhan ché phém
sinh mién dich chira khang nguyén PCV-2 nhu duoc mo ta & day duge dé xuit. Noi
chung, phuong phap bao gdm budc dua vao dong vat ché pham sinh mién dich bat ky
da noi gdm ché phdm khang nguyén PCV-2 dugc md ta & trén, trong d6 mot hodc
nhiéu triéu chung 1am sang ctia sy 1ay nhiém PCV-2 dugc gidm, wu tién sau khi st
dung liéu dung don ctia ché phidm sinh mién dich da néi chia ché phdm khéng nguyén

PCV-2 nhu da mo ta ¢ day.

Theo khia canh khac cua sang ché, phwong phap 1am giam mot hodc nhiéu tri¢u
chting 1am sang cua su lay nhiém PRRS & dong vat so v6i dong vat khong nhan ché
phim sinh mién dich duge dé& xuat. Nhin chung, phuong phdp nay bao gdm budc dua
vao dong vat cac ché phdm sinh mién dich bat ky da noi gdém khang nguyén PCV-2
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nhu duoc mod ta & day va Virut PRRS nhu duoc mé ta & ddy. Uu tién, mdt hodc nhiéu
triéu ching 14m sang cia sy 14y nhiém PRRS duoc giam sau khi st dung lidu dung
don ctia ché phdm sinh mién dich chira ché phdm khang nguyén PCV-2 nhu duoc mé
ta ¢ day va virut PRRS nhu dugc mo td & day. Do do, theo khia canh khac cia sang
ché, phuong phép l1am giam mot hodc nhiéu triéu ching 1am sang cta su lay nhiém
PRRS & dong vét so v6i dong vat khong nhan ché phidm sinh mién dich chira khang
nguyén PCV-2 nhu duoc md ta & ddy va virut PRRS nhu dwoc mé ta ¢ day, duoc dé
xuét. DAu hiéu 1am sang cta virut gdy hoi chimg rdi loan ho hip va sinh san ¢ lon
(PRRSV) bao gdm, nhung khong han ché, khong ham mudn, st, sdy thai, d6i mau
tam thoi, tinh duc kéo dai, ho, dAu hiéu vé ho hép, ching viém vu, ching mét sita, hon
mé, lon con udp, sinh thai ché, lon con yéu khi sinh, giam téc do ltra dé, dé som, tiéu
chay, hao mon dén, hit hoi, chay mu mat, da ti, chét, va sy két hop ciia cac dau hiéu

nay.

Theo khia canh khac cta sang ché, phuong phap 1am giam mot hodc nhiéu tridu
chting 1am sang cia su 1ay nhiém Mycoplasma hyopneumoniae & dong vat so v6i dong
vét khong nhan ché phdm sinh mién dich chtra khang nguyén PCV-2 nhu duge mo ta &
day va khang nguyén Mycoplasma hyopneumoniae nhu dugc mo ta ¢ day, dugc dé
xuit. Nhin chung, phuong phép nay bao gdm budc dua vao dong vat cac ché pham
sinh mién dich nhu d3 md ta & trén. Uu tién, mot hodc nhiéu triéu ching 1am sang ctua
su lay nhiém Mycoplasma hyopneumoniae duge giam sau khi sir dung liéu dung don
ctia ché phdm sinh mién dich chira ché phdm khang nguyén PCV-2 nhu duge mo ta &
day va khang nguyén Mycoplasma hyopneumoniae nhu dugc mo ta & day. Do do, theo
khia canh khéc cta sang ché, phwong phép lam giam mdt hodc nhiéu triéu ching 1am
sang cua su lay nhiém Mycoplasma hyopneumoniae & dong vat so véi dong vat khong
nhén ché phidm sinh mién dich chira khang nguyén PCV-2 nhu duge mo ta & day va
khang nguyén Mycoplasma hyopneumoniae nhu duge mb ta & day, duoc dé xuit. Dau
hiéu 1am sang cua sy lay nhim Mycoplasma hyopneumoniae (M. hyo) bao gom,

nhung khong han ché, ho khan, nang sut giam, va thuong ton phoi.

Ché pham sinh mién dich chtra khang nguyén PCV-2 tinh ché, wu tién khang
nguyén PCV-2 ORF2 nhu duogc dé xuét & day, cé tinh sinh mién dich cai thién. Do do,

ché phidm sinh mién dich dugc d& xut & ddy thich hop dé cai thién dap ing mién dich
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¢ dong vat nhan ché phém sinh mién dich. Do d6, theo khia canh khac, sang ché dé
xuit phwong phép cai thién dap tng mién dich & dong vat chdng lai PCV-2 gdm budc:
dwa ché phim sinh mién dich nhu duoc mé ta & day va c6 khang nguyén PCV-2 tinh
ché, wu tién protein PCV-2 ORF-2 tinh ché nhu duoc dé xuét & day, vao dong vat can
chiing. Theo khia canh uu tién, khang nguyén PCV-2, uu tién khang nguyén PCV-2
ORF2 st dung trong phuong phap dugc tinh ché téi muc 16n hon 60% (trong
lugng/trong lugng), uu tién 16n hon 60% (trong lugng/trong luong), tham chi wu tién
téi 16n hon 70% (trong luong/trong luong), tham chi vu tién t6i 16n hon 80% (trong
lugng/trong luong), uvu tién hon tdi 16n hon 90% (trong luong/trong luong), uu tién
nhét t6i hon 95% (trong luong/trong luong) so voi tdng lwong protein c6 trong ché
phadm sinh mién dich. Dd tinh khiét c6 thé duogc ude tinh bing phuong phap nhudém
Imperial Protein Stain (Pierce) sau SDS PAGE qua NuPAGE 10% Bis-Tris gels
(Invitrogen) st dung hé d¢m NuPAGE MOPS (Invitrogen). PCV-2, va uu tién PCV-2
ORF2 ¢6 thé duoc tinh ché bing cach sir dung cac phuong phap truyén thong da biét

doi véi nguoi co hicu bict ve linh vuc.
Vi du thuc hién sang ché
Céac vi du sau thé hién vat liéu va quy trinh vu tién theo sang ché. Tuy nhién,

can phai hiéu rang cac vi du ndy duoc dé xuat chi dé minh hoa, va trong d6 khong c6

vi du nao dugc cho 1a sy gidi han toan b pham vi cua sdng ché.
Vidul

Vi du nay mo ta quy trinh & quy mo phong thi nghiém va quy md thtr nghiém
dé san xuét khang nguyén PCV-2 ORF2 c6 dic ma s& c6 hoat tinh diét virut giam so
v6i cac quy trinh san xudt ma khong bao gdm cac bude cia sang ché. Cu thé, tac dung
ma sang ché tao ra d6i v4i hoat tinh diét virut cia khang nguyén PCV-2 ORF2 Ién

virut PRRS s€ duoc xac dinh.
Vat liéu va phuong phap

San xuat khang nguyén:

Quy mo thi nghiém:

PCV SUBO037 H1-F, 18,94kg
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PCV 1025, 20,6kg

PCV 180/181, 20kg

PCV SUB 504PD, 40kg
Quy mo thtr nghiém:

PCV SUB 506PD, 362kg

PCV SUB 507PD, 384kg

PCV SUB512PD, 430kg

PCV SUB 513PD, 405kg
Hop siéu loc: GE Healthcare, Steam-In-Place (SIP), hop mang loc rdng
UFP-100-E-55-STM: 100000 NMWC, 6ng nhé duong kinh Imm; dugc st dung trong

UF-002 trong X109, quy mo6 thi nghiém.

UFP-300-E-55-STM: 300000 NMWC, éng nho duong kinh 1mm; dugc sir dung trong
UF-002 trong X109, quy mo thi nghiém.

UFP-100-E-65-MSM: 100000 NMWC, 6ng nho dudng kinh 1mm; duge st dung trong
UF-B2614, trong APU-1, quy md thir nghiém.

UFP-300-E55-SMO: 300000 NMWC, éng nho dudng kinh 1mm; duge sir dung trong
UF-2713, trong VP-1, quy md thr nghiém.

Thiét bi siéu loc dudi day duoc str dung trong dénh gid tinh kha thi va su phat trién

quy trinh ban dau:

Bang 1. Thiét bi:

Buoc cua quy Thi tuc Thiét bi: Nhén dang
trinh
Flex-Stand UF-002 trong X109, quy
Concentrator mo thi nghiém
Sieu loc Nongﬂd(_) khéng UF Skid UF-B2A6147 trong-AAPU-l,
nguyén quy mo tht nghiém
UF Skid UF-2713 trong VP-1,
quy mo tht nghiém
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Quy trinh san xuét:
Céu hinh siéu loc (UF): Quy mb thi nghiém

Binh héa chét 501 chta vat liéu PCV-2 ORF2 da duoc loc, bat hoat, trung hoa
duoc tao ra trong cdu tric P duge st dung trong quy trinh ¢6 dic véi GE Healthcare

(Amersham) Flex Stand 30L size UF skid #002.

Céc quy trinh ¢ diic ban dau st dung so dd loc mang "theo mé", trong d6 xéap
xi 20kg khang nguyén vt liéu duge chuyén sang UF skid va dugc cd dic qua hop soi
rong 100000 NMWC (UFP-100-E-55-STM). Quy trinh ¢d dic 100000 NMWC st
dung céac 16 PCV-2 ORF2 vit ligu SUB037PD va PCV1025 tir PD va Manufacturing

tuong ung.

Hai chu trinh ban dau nay dugc co dac toi xép xi 4 14n cta thé tich ban dau va
duoc chimg minh sb luong (Q.S.'d) trong thing nap nguoc trd lai thé tich chuyén ban
diu. Nguyén lidu da ¢6 diac duoc xit 1y theo cach nay dbi voi tdng 2 1an ¢6 dic trén sb
16, v6i su o dic tht ba va cudi cing thu duogc 1a chat ¢d dic va phan (Q.S.'d) téi 1 lan
ctia thé tich ban ddu. Cac miu duoc rat trude khi co dic, tai mdi bude co dic va tai

moi bude Q.S. Cac mau tham dugce rit trong moi budce cd dic.

Hai chu trinh tiép theo c6 dic khang nguyén PCV-2 ORF2 khong c6 su ria
béng nude mudi. Vat lidu da co dac duoc léy mau tai xép xi 4 1an va sau do tai néng
d6 cudi cung. X4p xi 20kg khang nguyén vt lidu duge chuyén sang thung chira UF
skid va dugc ¢ dac qua hop sgi rdng 300000 NMWC (UFP-300-E-55-STM). Thé tich
201 thtr hai duge bd sung vao binh chira v6i chét ¢d didc tir 201 ban dau. Hén hop nay
dugc co dic toi thé tich cudi cing. Céac quy trinh ¢d dic 300000 NMWC sir dung céc
16 PCV-2 ORF2 bé PCV 180/181 va SUB504PD duoc tuong Uung dugc tao ra badi
Manufacturing va PD. Cac mau dugc rut trude khi ¢d dic, va tai moi bude c¢o dic. Céc

mau thdm dugc rit trong moi bude cd dic.
Cau hinh siéu loc: Quy md thit nghiém:

Quy trinh & quy md thir nghiém st dung céc 16 SUB 506PD, 512PD va 513PD.

Thé tich trude khi ¢6 dic cua khang nguyén niam trong khoang xép xi tir 3501 dén 4301.

Céc 16 SUB506PD va SUB513PD duoge chuyén sang DSP (xtr Iy xudi dong) 2602 va
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duge ¢b dic voi UF-B2614 trong APU-1 bang céch st dung bd loc 100000 NMWC
(UFP-100-65-E-MSM), véi dién tich bé mat 4,2m?. SUB512PD duogc chuyén vao DSP
2701 va duoc ¢b diac voi UF-2713 bang cach st dung bd loc 300000 NMWC (UFP-
300-E-SMO) véi dién tich bé mat 2,1m?% Nguyén liéu da cd dic cudi ciing duoc thu lai

dbi v6i mdi 16 va duge bao quan tai nhiét do 4°C dé phan tich.
Két qua va két luan
CAu hinh siéu loc (UF): Quy md thi nghiém

Su loc b{?mg bd loc 100000 NMWC (100kDa) so vdi bd loc 300000 NMWC
(300kDa) c6 thé so sanh vé thoi gian ¢6 ddc va c6 tinh kha thi khi xem xét quy trinh
quy md diy du. Thoi gian loc ddi véi bd loc 100kDa, cd dic 4 lan, véi xap xi tir 181
dén 261, nam trong khoang tir 14 phiit dén 32 phut, véi thoi gian ngén hon do cac bude
rtra bang nude mudi (Bang 2). Thoi gian loc ddi v6i bd loc 300kDa, ¢b dic 3,2 1an, 7
lan d6i véi PCV180/181 va 21,5 1an ddi véi SUB504PD véi xdp xi 401 nguyén liéu
dugc cd dic trong hai thé tich 201 lién tiép cho ra 3,2 1an tai 25 phut, 7 1an tai 23 phut
va 21,5 14n tai 32 phut. i khi sy thay dbi 1a thich hop do thoi gian can dé thuc hién
quy trinh ¢6 dic téi 4p suat xuyén mang dich (TMP) 1a 10,25 psi.

Tri s6 dong chay cua quy trinh ndm trong khoang tir 27,43Imh dén 32lmh ddi
v6i 16 PCV180/181, véi tri s6 32Imh do dinh hudng téi cudi ctia quy trinh ¢6 dic. Céc
tri s6 dong cay ddi v6i nguyén liéu SUB 504PD la 28,57Imh trong sudt su co dic 201
dAu tién va 35,711mh trong sudt su ¢6 dic 201 thi hai. (Bang 3 va 4)

Bang 2. Dit liéu cia quy trinh

Lo # Thé tich co dac S6 lan ¢6 dic Thoi gian ¢6 dic
ban dau (phut)
PCV037 QS-0 (100kDa) 18,94 4,17 24
PCV037 QS-1 (100kDa) 18,76 4,75 16
PCV037 QS-2 (100kDa) 19,05 4,70 14
PCV 1025 QS-0 (100kDa) 20,59 4,39 28
PCV 1025 QS-1 (100kDa) 20,24 4,65 29
PCV 1025 QS-2 (100kDa) 18,71 3,6 17
PCV 180/181 cb dic-1 (300kDa) 20 3,5 25
PCV 180/181 cb dic-2 (300kDa) 16,01 7 23
SUB504PD c6 dic-2 (300kDa) 24,72 21,5 32
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B¢ loc PCV 180/181 : 300000NMWC

Thoi gian TMP Dong perm Dong chay
(ml/phut (Imh)
Co dic -1 9:55 9 N/A N/A
Co dac -2 10:23 12,5 N/A N/A
Co dac -2 10:30 12,5 960 27,43
Co dac -2 10:33 14,5 960 27,43
Co dic -2 10:36 10,5 1120 32,00
Co dac -2 10:39 11 810 23,14
Bang 4. Dir li¢u ctia quy trinh
B6 loc SUB504PD :300000 NMWC
Thoi gian TMP Dong PERM | Dong chay
(ml/phut) (Imh)
Co dac 1 15:29 9,5 1000 28,57
Co dac 2 16:00 10,25 1250 35,71

Su thay dbi vé tinh hiéu nghiém sau khi loc dugc thdy 1a khong dbi khi nguyén

liéu ¢6 dic duge chiing minh ) lugng tro lai thé tich 1X, nhu v6i nguyén liéu hoan

nguyén SUB 037. Tri s6 v& ham lugng khang nguyén c6 dic ddy giéi han cia thir

nghiém vugt quéa gidi han xip xi 64pg, nhu duge thdy trong céc tri sd trong cac bang

tir 5 dén 8 trong d6 luong ham lwong khang nguyén dugc so sanh véi lugng tinh toén

mong mudn. Céc gia tri tham qua tir cadc nong do thuc hién sir dung cac khang nguyén

SUB 037, PCV 180/181 va SUB 504PD khong thé hién su hao hut nguyén liéu nhidu

do loc. T4t ca cac lugng ham luong khang nguyén thdm qua nam trong khoang khong

thé phat hién cia thir nghiém. Luong ham luong khdng nguyén thdm qua ctia khang

nguyén PCV 1025 khong dugec thu lai.
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23177

Ham luong ) Ham lugng Su thay d6i Thu
khang Ham lugng Hé s06 ¢co khang tr ham duogc/hao hut
) . nguyén khang déc nguyén theo | lugng khang | tir RP theo
S6 16/ thé tich trude khi cd | nguyén sau tinh toan nguyén theo tinh toan
dac co dic tinh toan
SUB 037
(18,94kg)--4,7x—
100kDa--PDX 56 137,6 4,7 263,2 -125,6 hao hut
C6 déc va hoan
nguyép véi nude
mudi: QS-1 56 61,6 1 56 5,6 thu duoc
C6 dac va hoan
nguyép vOi nudc
mudi: QS-2 56 62,7 1 56 6,7 thu duoc
C6 dac va hoan
nguyén véi nude
mudi: QS-3 56 55,8 1 56 -0,2 hao hut
SUB 037 thdm
qua 1,2,3 -- 0 Khéng hao
hut
Bang 6. Su thay d6i PCV 1025 & ham luwong khang nguyén PCV-2 (theo pg)
Ham lugng | Ham lugng Ham luong Su t bay doi Thu
. . A A A . tu ham
L ras A khang khéng Hé s6 co khang ) , duoc/hao hut
S6 16/ thé tich N N ~ R lugng khang N
nguyén nguyén sau dac nguyén theo A tr RP theo
o A as N s . ; nguyén theo . .
trude co dic cd dac tinh toadn . , tinh toan
tinh toan
1025 (20,46kg)--
4,5X--100kDa--
PDX 70,88 288,64 4,5 318,96 -30,32 hao hut
C6 dac va hoan
nguyén v6i nuée N/AKnong .
mudi -1 mfu) N/A 1 N/A N/A khong mau
Co6 déc va hoan
nguyén voi nude
muoi -2 70,88 66,24 1 70,88 -4,64 hao hut
C6 dac va hoan
nguyén v6i nude
mudi -3 70,88 76,00 1 70,88 5,12 thu duoc
1025 thdm qua - N/A N/A
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Bang 7. Su thay dbi & ham luong khang nguyén PCV-2 (theo pg)

Ham luong Ham lugng Ham luong Su;\t h}?y doi Thu
) . khang khang Hé s6 ¢o khang lu’ml; EE; n dugc/hao hut
S6 16/ the tich nguyén nguyén sau dac nguyén theo one th & |t RP theo
trudce cd dac c0 dac tinh toédn ngtilnyhe ?oz’meo tinh toan
180/181 (40,3kg)-
-3,5X--300kDa--
PDX 43,36 90,8 3,5 151,76 -60,96 hao hut
180/181 7,2X 43,36 247,04 7,2 312,19 -65,15 hao hut
180/181 thdm qua - 0 Kho}?ugthao N/A
Bang 8. Su thay ddi & ham luong khang nguyén PCV-2 (theo pg)
Ham luong | Ham lugng ) Ham luong Su&h}g:m Thu
) ) khang khang HE s6 ¢o khang lwone khan dugc/hao hut
S0 16/ thé tich nguyén nguyén sau dac nguyén theo heu gé thec% tu RP theo
trudc ¢d dac co dac tinh toédn gtir?,h It]oa’m tinh toan
SUBS504
(40,43kg) 4,3X—
300kDa--PDX 22,24 68,16 4,3 95,63 -27.47 hao hut
SUB504 20X 22,24 448,48 20 4448 3,68 thu dugc
SUB504 thim qua - 0 Kh";l’ihao

Céac gel SDS-PAGE dugc chay véi nguyén liéu tr PCV 180/181 va SUB
504PD trong R&D. Dai ORF2 luu tru tai xap xi 27kDa trong Fig.1 thich hop véi kiéu
phén dai cua dai tham khao trong dai 10. Kich thudc dai trude day da dugce xéac dinh la
ORF2. Nguyén liéu thAm qua tir SUB 504PD, ndng do loc 300kDa, thé hién su ving
mat cia su tao dai tai vi tri 27kDa. R6 rang khong c6 protein ORF2 bi méat mat véi bod

loc kich thudc 16 ndy. Gen duge chay dudi cac dieu kién giam.

Hoat tinh diét virut cua khang nguyén trudc khi co6 dac, khang nguyén co dac,
khang nguyén tai hoan nguyén va chit thdm loc dugc thir nghiém so véi vacxin virut
PRRS. Céc két qua ban diu tir Quality Control (QC) ddi v6i SUB 037 khong thda man
dbi voi nguyén lidu trude khi co dic va da co dic (bo loc 100kDa), ma di duge hoan
nguyén trd lai 1 14n v6i nude mudi. Tuy nhién, khi nguyén lidu da co dic dugc bao ché
thanh cac vacxin, néng d6 1én tGi 80% bao ham trong vacxin lam gidm hoat tinh diét
virut nay téi muc do théa mén dudi gidi han chap nhan 14 hao hut 0,7log/ml ctia chuin
d6 virut PRRS. Vit liéu thdm qua tu SUB 037 thé hién ranh giéi vugt qua muc hoat
tinh diét virut. Xem bang 9.
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Nguyén liéu co dic trude PCV 1025 dugc thay 1a khong thoa man dbi véi hoat
tinh diét virut déi v6i PRRS véi su hao hut trong chuin d6 PRRS tai sy hao hut
1,5log/ml. Ba nguyén liéu ¢ dic di hoan nguyén nude mubi (100kPa) duoc di qua tai
su hao hut 0,5log/ml va su hao hut 0,6log/ml v&i mot trong sb cac chit cd dic hoan
nguyén théa méan véi “su khéng thay d6i” ¢ chuin d6 PRRS. Cic miu chit thim

khong dugc thtr nghiém cho 16 nay. Xem bang 10.

Nguyén lidu vacxin da co dic trude PCV 108/181 khong théa man dbi vai hoat
tinh diét virut cho PRRS ddi véi 2 hodc 3 vacxin dugc diéu ché. Muc bao ham khang
nguyén % niam trong khoang tir 37% dén 55,5%. Vacxin c6 dic trude bao ham % cao

nhét duoc thiy 14 thoa man.

Céc vacxin duoc diéu ché tir vét liéu 1X (duoc hoan nguyén dic thanh 1X bang
nudce muéi) duoc théy 1a thoa man d6i véi hoat tinh diét virut cho virut PRRS. Mirc

bao ham khang nguyén % nam trong khoang tir 44% dén 66%. Xem bang 11.

Céc vacxin SUB 504PD dugc diéu ché tir khang nguyén di co dic trude véi su
bao ham vacxin 79,5% thoéa man dbi voi hoat tinh diét virut cho virut PRRS. Céac
vacxin duoc diéu ché tur khang nguyén c6 dac 4,3 14n v6i sy bao ham vacxin 23,5-35%
va tir khang nguyén c6 dic 21,5X véi sy bao ham vacxin 3,5-5,5% cling théa man.
Cubi cung, khang nguyén rira bang bd loc duoc diéu ché v6i mirc bao ham 72% duoc

théy 1a théa man ddi vai hoat tinh diét virut cho virut PRRS.

Bang 9. Hoat tinh diét virut SUB 037

) Su thay d6i ¢ tinh hiéu | Bao hoa/khong
ID mau nghiém log/ml bdo hoa
SUB 037 trudc khi ¢6 dac (18.94kg)-- 4,7x--100kDa--PDX
Ham luong khang nguyén 56 truée cd dic / 137,6 sau co dic 14 khong béo hoa
C6 dic va hoan nguyén véi nude mudi -1 0,8 khong bdo hoa
C6 dic va hoan nguyén v6i nude mubi -2 1,3 khong bdo hoa
C6 dic va hoan nguyén véi nuée mubi -3 1,3 khong béo hoa
Chét thim SUB 037 -1 0,6 Bio hoa
Chét thim SUB 037 -2 1,0 Bdo hoa
Chét thdm SUB 037 -3 0,5 Béo hoa
Vacxin: Ames bao ham 20%** -0,2 Bédo hoa
Vacxin: Ames bao ham 40%%** -0,2 B#o hoa
Vacxin: Ames bao ham 60%** 0,2 Bdo hoa
Vacxin: Ames bao ham 80%** 0,1 Béo hoa
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Bang 10. Hoat tinh diét virut PCV 1025

ID mau Su thay doi & tinh hiéu | Béo hoa/khdng
nghiém log/ml bdo hoa
PCV1025 Trude c6 dac (20,46kg)--4,5x--100kDa--PDX
Ham luong khang nguyén 70,8 trudc/ 288,64 sau cd dic 1,5 khong bao hoa
Cb dic va hoan nguyén véi nude mudi -1 0,6 bdo hoa
C6 dic va hoan nguyén véi nude mubi -2 khéng thay ddi bdo hoa
Co6 ddc va hoan nguyén voi nude mubi -3 0,5 bdo hoa
Chét thim qua 1025 Khéng dua ra n/a
Bang 11. Hoat tinh diét virut PCV 180/181
) %bao | Su thay ddi Bio
ID mau ham O tinh hiéu | hoa/khong
vacxin nghiém bédo hoa
log/ml
PCV180/181 (49,3kg)--3.5X--300kDa--PDX
Ham luong khang nguyén = 43,36pg ham luong tién/khéng nguyén
(1) 90,88pg/Ham luong khang nguyén (2) 247,04pg n/a n/a n/a
Vacxin trudce khi ¢6 déc hao hut 1,2
Ham lugng khang nguyén = Ham luong thuc 16pg/8,8ug 37,0 log/ml kho}rll‘g béo
oa
Vacxin trudce khi c6 dédc hao hut 1,2
Ham luong khang nguyén = Ham lugng thuc 19,2ng/8,8ug 44,5 log/ml kho}rllfg béo
da
Vacxin trudce khi c6 dac dat duoc 0,8
Ham lugng khang nguyén = Ham luong thuc 24pg/15,36pug 33,3 log/ml bao hoa
7X dugc hoan nguyén thanh vacxin 1x dat duoc 0,6
Ham luong khang nguyén = Ham lugng thuc 16pg/8,48ug 44,0 log/ml bdo hoa
7X dugc hoan nguyén thanh vacxin 1x
5 ) . A — T4 ) , 53,0 khong thay bdo hoa
Ham lugng khang nguyén = Ham luong thuc 19,24pg/12,32pg &
0i
7X duoc hoan nguyén thanh vacxin 1x dat dugc 0,3
Ham lwong khang nguyén = Ham luong thuc 24pg/14,08pg 66,0 log/ml bdo hoa
Bang 12. Hoat tinh diét virut SUB 504PD
% bao Su t hay .dAOl Béo
X 0 tinh hiéu . .
x ham " hoa/khéng
ID méau . nghiém R
vacxin log/ml bdo hoa
SUBS504PD (~40kg) 4,3X--300kDa--PDX
Ham luong khang nguyén = 22,24ug ham lugng khéng nguyén trudc n/a n/a n/a
¢b dac (1) = 68,16pg Ham lugng khing nguyén (2) = 448,48ug
Vacxin trudc khi c6 dic hao hut 0.3
79,5 v bdo hoa
Ham luong khang nguyén = Ham luong thuc 16pug/10,24pg log/ml
4,3X vacxin .
235 dat duoc 0,1 bio hoa
Ham lugng khang nguyén = Ham luong thuc 16pug/18,56pg log/ml
4,3X vacxin .
gg0 | datdwoc0.7 | o
Ham lugng khang nguyén = Ham luong thuc 19,2p1g/3,04pg log/ml
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Vacxin 4,3X dat duoc 0,1
3 . A 35,0 : S bdo hoa
Ham luong khang nguyén = Ham luong thuc 24pug/5,28pg log/ml
Vacxin 21,5X hao hut 0.1
s . A 3 3,5 o bdo hoa
Ham luong khang nguyén = Ham luong thuc 16pg/10,08pug log/ml
Vacxin 21,5X dat duoc 0.1
. . R 4,5 : L bdo hoa
Ham luong khang nguyén = Ham luong thuc 19,2pg/15,2pg log/ml
Vacxin 21,5X dat duoc 0,3
5,5 ; T bdo hoa
Ham luong khang nguyén = Ham luong thuc 24pg/3,36ug log/ml
Rira bang bo loc
72,0 dat duoc 0,7 béo hoa
Ham lugng khang nguyén = Ham luong thuc 16pug/12,96pg
Bang 13. Dit liéu cia quy trinh
SUB 506: Thiét Ii loc 100000 NMWC
DONG PERM
Thoi gian TMP (psi) (ml/phtt) Dong chay (Imh)
13:25 12 800 11,43
13:59 11,5 3300 47,14
15:09 12,5 3800 54,29
15:29 12 2100 30,00
Bang 14. Dit liéu cta quy trinh
SUB 513: Thiét Ii loc 100000 NMWC
DONG PERM
Thoi gian TMP (psi) (ml/phut) Dong chay (Imh)
6:49 11,5 2600 37,14
8:06 11,5 2700 38,57
Bang 15. Dt liéu cua quy trinh
SUB 512: Thiét Ij loc 300.000 NMWC
DONG PERM
Thoi gian TMP (psi) (ml/pht) Dong chay (Imh)
15:25 16 5000 142,86
18:00 13 800 22,86
20:03 17,5 3500 100,00
21:05 17,5 3000 85,71
21:47 18 2500 71,43
21:59 12,5 4000 114,29
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Ban luan

Vacxin circovirut & lgn, Loai 2, Vecto Baculovirus chét. Vecto 1a san phém
toan cau duoc san xuét boi Boehringer Ingelheim Vetmedica, Inc., in St. Joseph,
Missouri va duoc st dung trong san phdm INGELVAC CIRCOFLEX®. Khi thu
hoach, cdc dong virut dugc loc vo trung qua mot hodc nhiéu bd loc so bd 2-15 pum, va
sau d6 bo loc 0,8-1,0um ddi véi su loc cubi ciing. Dung dich gbc BEI (etylenimin hai
thanh phan) duoc bd sung vao chit 1ong thu duge cia BEI 5mM. Cac chét 16ng duoc
khudy lién tuc trong khoang thoi gian tdi thidu 72 gioy va tdi da 96 gid va cé thé dugc
bao quan dong lanh tai nhiét do6 < 40°C hodc tai nhiét do 4°C + 3°C. Dung dich natri

thiosuflat 1,0M duogc bd sung vao né)ng d6 cudi la 5mM dé trung hoa BEI con lai.

Khéang nguyén da trung hoa duoc tron vai dung dich carbopol 0,5% thanh 20%
thé tich/thé tich véi ham lugng protein PCV-2 ORF2 trong san pham cudi duoc diéu
chinh bing cich bd sung nudc mudi dé dap ung yéu ciu giai phong tdi thiéu cia tinh
hi¢u nghiém tuong ddi 16n hon, hodc béng 1,0. Sau khi tao khdi, chudi c6 thé bao quan

tai nhiét ¢ 4°C hoac dugc loc.

Nguyén liéu PCV-2 ORF2 dugc c6 ddc sau khi trung hoa bang su siéu loc hdp
soi rong. Nguyén liéu da co dic duge xir Iy thém bang hai thé tich loc mang cta dung
dich nuéc mudi. Kich thuéc 16 cét giam trong luong phan tr danh nghia siéu loc
(NMWC) uvu tién duoc xac dinh d& bao ham 100000 NMWC va 300000 NMWC, mbdi
ching véi dudng kich lumen 6ng quan 1,0mm. Ca hai kich thugc 16 duge bao ham dé
¢6 su linh hoat trong san xudt trong trudong hop nha san xuét ngimg cung cp hop loc.
Natri dodexyl sulfat — gel polyacrylamit gel dién chuyén va dit liéu vé tinh hiéu
nghiém cho thiy khong c¢6 su chénh léch vé protein khdng nguyén hodc tinh higu

nghiém giita hai kich thudc 18 ctia bo loc.
Vidu?2

Vi du nay so sanh hiéu suét tuong ddi cia ORF2 sir dung cac phwong phap theo
sang ché v4i cac phuong phéap da biét trong linh vuc. Phai hiéu rang vi du nay thé hién
mdt trong nhiéu phuong phéap c6 thé dé thu duoc PCV-2 ORF2 dé sir dung véi céc

phuong phéap va ché pham ciia sang ché.
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Vat liéu va phuong phéap

4 binh quay tron 1000ml mdi ching duoc gieo xap xi 1,0x10° t& bao Sf+/ml
trong 300ml mdi truong khéng chuia huyét thanh coén trung, Excell 420 (JRH
Biosciences, Inc., Lenexa, KS). Moi truong nudi céy té bao chu duoc xéac dinh 1a Dung
dich gbc t& bao chu, 14n cdy truyén 19, 16 #N112-095W. Cac té bao duoc st dung dé
tao ra dung dich gbc té bao chit SF+ thu dugc tir Protein Sciences Corporation, Inc.,
Meriden, CT. Dong thé bao SF+ cho vi du ndy duoc gidi han giira cac 1an cy truyén
19 va 59. Cac 1n cdy truyén khac ciing phuc vu cho muc dich clia sang ché, nhung dé
tang cudng qua trinh cho san xudt quy mo 16n, it nhat 19 1an cdy truyén c6 thé s& can
va lan cdy truyén vuot qua 59 c6 thé c6 tic dung ddi v6i su biéu hién, mic du diéu nay
khong duge tim hiéu. Chi tiét hon, canh trudng té bao SF+ tir mdi trudng bao quan
nito 16ng duge nudi cdy trong moi trudng Excell 420 trong huyén phu trong cac binh
quay tron vo tring véi sy khudy déu khong dbi. Céc canh trudng duoc nudi cdy trong
céc binh quay tron 100ml dén 250mll véi 25 dén 150ml méi truong khong chira huyét
thanh Excell 420. Khi cac t& bao dugc nhan 1én thanh mat d6 & bao tir 1,0 dén 8,0 x
109 té bao/ml, ching duoc phan tach vao cac binh méi véi mat d cly té bao tir 0,5 -
1,5 x 106 té bao/ml. Canh trudng mé rong tiép theo duoc nuodi ciy trong céac binh quay
tron 1én t6i 36 lit vé kich thude hodc cac binh phan tmg sinh hoc bang thép khong gi
1€n t& 300 lit trong khoang thoi gian tir 2 dén 7 ngay tai nhiét d6 25 - 29°C.

Sau khi gieo, cic binh dugc U tai nhiét d¢ 27°C trong khoang thoi gian 4 gio.
Tiép dén, mdi binh dugc gieo baculovirus tai t6 hop chtra gen PCV-2 ORF?2 (trinh tu
SEQ ID NO: 4). Baculovirus tai td hop chtta gen PCV-2 ORF2 dugc tao ra nhu sau:
gen PCV-2 ORF2 tir ching Béc M§ ctia PCV-2 dugc khuéch dai PCR dé chira trinh ty
5' Kozak (trinh tu SEQ ID NO: 1) va vi tri 3' EcoR1 (Trinh tu SEQ ID NO: 2), duogc
tach dong thanh vecto pGEM-T-Easy (Promega, Madison, WI). Sau dé, n6 duoc cit
mo va tai tao dong thanh vecto chuyén pVL1392 (BD Biosciences Pharmingen, San
Diego, CA). Phan tai tao dong duoc thé hién & day 1a SEQ ID NO: 7. Plasmid
pVL1392 chira gen PCV-2 ORF2 dugc ky hi¢u 1a N47-064Y va sau d6 dugc chuyén
nhiém véi ADN baculovirus BaculoGold® (BD Biosciences Pharmingen) thanh cac té
bao cbn trung Sf+ (Protein Sciences, Meriden, CT) dé tao thanh baculovirus tai to hop

chira gen PCV-2 ORF2. San pham thiét k& méi duge cung cip & day 1a SEQ ID NO: 8.
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Baculovirus tai t6 hop chira gen PCV-2 ORF2 duoc tinh ché mang va virut ching gbc
(MSV) duoc lan truyén trén dong té bao SF+ duogc phén udc, va bdo quan tai nhiét do
-70°C. MSV dugc xéac dinh duong tinh 1a baculovirus PCV-2 ORF2 boi PCR-RFLP st
dung moi dic hiéu baculovirus. Té bao con trung véi baculovirus PCV-2 ORF2 dé tao
ra MSV hoic Virut tao ching san xuét biéu hién khang nguyén PCV-2 ORF2 nhu
duoc phat hién boi khang thé huyét thanh da dong hodc don dong trong thir nghiém
khang thé bang huynh quang truc tiép. Thém vao do, tinh dong nhit cia baculovirus
PCV-2 ORF2 dugc xac nhan boi trinh tu axit amin dau N. Baculovirus PCV-2 ORF1
MSV ciing duoc thir nghiém vé& do tinh khiét theo 9 C.F.R. 113.27 (c), 113.28, and
113.55. Mbi baculovirus tai té hop duoc gieo vao trong cac binh quay tron c¢6 lidu
nhan nhiém thay ddi (MOI). Binh 1 duoc gieo 7,52ml hat gidng 0,088MOI; binh 2
duoc gieo 3,011 hat giéng ¢6 3,06MOI; binh 3 duoc gieo 1,5ml hat giéng 0,18MOI; va
binh 4 dugc gieo 0,75ml hat giéng 0,09MOL.

Sau khi dugc gieo baculovirus, cac binh sau d6 dugce U tai nhiét d§ 27 £ 2°C
trong khoang thoi gian 7 ngay va cling dugc khudy tai 100 vong/phut trong sudt thoi
gian d6. Céac binh sir dung nip théng hoi dé cho phép dong khong khi di vao. Cac mau
tir mdi binh duoc ldy ¢t 24 gid mét 1an trong khoang thoi gian 7 ngay tiép theo. Sau
khi chiét, mdi mau duoc ly tdm, va ca hat va chét ndi 1én trén bé mat duoc tach ra va

sau d6 duoc vi loc qua mang kich thude 16 0,45-1,0.
Két qua va két lusn

Céac mau tao thanh sau do c6 lugng ORF2 tdn tai bén trong ching dugc dinh
luong qua thit nghiém ELISA. Thir nghiém ELISA dugc tién hanh véi khang thé bat
giit Swine anti-PCV-2 Pab IgG Prot. G da tinh ché (pha lodng 1:250 trong PBS) dugc
pha lodng t6i 1:6000 trong dém cacbonat 0,05M (pH=9,6). 100ul khang thé sau dé
duogc dac trong cac giéng clia dia vi chudn, duoc bit kin, va U qua dém tai nhiét do
37°C. Sau d6, dia duoc rira ba lan béng dung dich rra ma bao gém 0,5ml Tween 20
(Sigma, St. Louis, MO), 100ml 10X D-PBS (Gibco Invitrogen, Carlsbad, CA) va
899,5ml nudc chung cit. Tiép dén, 250pul dung dich chin (5g sira kho khong chét béo
Carnation (Nestle, Glendale, CA) trong 10ml D-PBS QS téi 100ml véi nude chung
cit) duogc bd sung vao mdi giéng. Budc tiép theo 1a rira dia thir nghiém va sau d6 bd
sung khang nguyén di lam lodng trudc. Khang nguyén da lam lodng trudc duoc san
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xuét bang cach bd sung 200l dung dich chét 1am lodng (0,5ml Tween 20 trong
999,5ml D-PBS) vao mdi giéng trén dia pha lodng. Sau d6, miu duoc [am lodng tai ty
16 1:240 va ty 16 1:480, va 100ul mdi mau da pha lodng nay sau d6 duoc bd sung vao
mot trong sb cac giéng trén cung nhan 100pul dung dich pha lodng 1:240 va cac giéng
khéac nhan 100@1 dung dich pha loang 1:480). Sau d6, su pha loang lién tiép duoc thuc
hién dbi v6i phin con lai cia dia bang cach loai bo 100ul tir mdi giéng lién tiép va
chuyén né6 vao giéng tiép theo trén dia. Mdi giéng dugc tron trude khi thuc hién
chuyén tiép theo. Viéc rira dia thir nghiém bao gdm rira dia ba lan bang dém rira. Sau
do, dia dugc bit kin va dugc 0 trong khoang thoi gian 1 gid tai nhiét d6 37°C trude khi
dugc rira ba 1an bing dém rira. Khang thé phat hién duoc sir dung 1a khang thé don
dong dbi véi PCV ORF2. N6 dugc pha lodng téi 1:300 trong dung dich chit pha
loang, va 100pl khang thé phat hién da pha long sau d6 dugc bd sung vao cac giéng.
Sau d6, dia duoc bit kin va dugce U trong khoang thoi gian 1 gio tai nhiét 4o 37°C
trude khi duoc ria ba 1an bang dém rira. Chét pha long tiép hop sau d6 duogc didu ché
bing cach bd sung huyét thanh tho binh thudng (Jackson Immunoresearch, West
Grove, PA) vao dung dich chit pha lodng t&i ndng d6 1%. Khéng nguyén tiép hop
chudt khang dé (H+1) HRP (Jackson Immunoresearch) dugc pha lodng trong chét pha
lodng tiép hop véi 1:10,000. 100ul khdng nguyén tiép hop da pha lodng sau dé duge
bd sung vao mdi giéng. Sau dé, dia duge bit kin va duge U trong khodng thoi gian 45
phut tai nhiét do 37°C true khi dugc rira ba 1dn bing dém rira. 100ul chit nén (Nén
TMB Peroxidaza, Kirkgaard va Perry Laboratories (KPL), Gaithersberg, MD), dugc
trdn vé6i thé tich bang nhau ciia chat nén Peroxidaza B (KPL) dugc bd sung vao mdi
giéng. Phan ting duoc khudy tai nhiét do trong phong trong khoang thoi gian 15 gio.
100u! dung dich HCI IN sau d6 dugc bd sung vao tit ca cac giéng dé ding phan tng.
Sau d¢6, dia dugc chay qua dia doc ELISA.

Két qua va két luan

Céc két qua cta thir nghiém nay dugc cung cip trong Bang 17 & dudi:
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Bang 17
Ngay | Binh ORF2 trong hat (ug) | ORF2 trong chét ndi 1én trén bé mit (ug)
3 1 47,53 12
3 2 57,46 22
3 3 53,44 14
3 4 58,64 12
4 1 43,01 44
4 2 65,61 62
4 3 70,56 32
4 4 64,97 24
5 1 31,74 100
5 2 34,93 142
5 3 47,84 90
5 4 55,14 86
6 1 14,7 158
6 2 18,13 182
6 3 34,78 140
6 4 36,88 146
7 1 6,54 176
7 2 12,09 190
7 3 15,84 158
7 4 15,19 152

Céac két qua nay cho thdy rang khi thoi gian 0 duge kéo dai, sy biéu hién cia
ORF?2 thanh chét ndi 1én trén bé mit cua céc té bao ly tim va mdi trudng 16n hon sy
biéu hién trong hat cua cac t& bao ly tim va moi truong. Theo d6, cho phép su biéu
ORF2 dién ra trong khoang thoi gian it nhit 5 ngay va thu hoi n6 trong chét ndi 1én
trén bé mit thay vi cho phép su biéu hién dién ra trong khoang thoi gian it hon 5 ngay
va thu hdi ORF2 tir céc t& bao, khién ning suat ORF2 ting dang ké, va su cai thién

danh ké so voi cac phuong phép trong linh vure.
Vidu3

Su tinh ché ORF2 dat dugc béng quy trinh vi loc tiép dén béng so dd séc ky hai
buge. San pham thu dugc trong Vi du 1 duge loc qua mang vi loc c6 kich thude 16

1,2pum. Sau d6, chét vi loc duge tinh ché bang su loai trir kich thuée (loc gel) sir dung
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¢t HiPrep 26/60 Sephacryl S300HR. Mau ban dau chtra 20ml chit loc bao gdm PCV-
2 ORF2 duoc tai 1én cot HiPrep 26/60 Sephacryl S300HR tai luu lugng 1,0ml/phut va
dugc lam loang bang 1,5 thé tich cot cia Pém A (20mM Tris, pH=6,5, 5mM DTT).
8ml phan doan duoc thu lai trong sudt budc rira giai. Cac phan doan sé 10-16 (10ml
dén 16ml ciia chét rira giai) tir sic ky loai trir kich thude duoc tdp hon va sir dung lam
mAau ban dau dbi véi sic ky trao dbi anion (AIEX). Cac phan doan nay thé hién thé tich
rong cia cdt dinh ¢&, ma 1a noi PCV-2 ORF2 rira giai nho kich thuéc phan tir 16n cua
protein PCV-2 ORF2. K§ thuét nay phéan tach hiéu qua ORF2 tir hau hét cac thanh

phan protein ciia mau khang nguyén.

AIEX dugc thuc hién bang cach st dung 5ml cot HiTrap Q Sepharose HP.
Khoang 48ml thé tich rdng ciia thung chira phan doan tir thir nghiém loai trr kich
thude duogce tai 1én trén cdt AIEX HiTrap Q Sepharose HP tai luu lwong 3ml/phut. Sau
budc rira véi dém tai A (Tris 20mM, pH=6,5, DTT S5SmM) dé loai bo vat lieu khong
lién két, protein duge rira giai v6i bude don clia 8 thé tich cot ctia Dém B (Tris 20mM,
pH=6,5, DTT 5mM, NaCl 1,0M) va Sml phéan doan dugc thu lai. Céc ph?m doan pic )
8 va 9 dugc thu lai va tdp hop. Dong tién tir bude chay AIEX dugc tai nguogc lai 1én
trén cOt Q Sepharoza va dugc rira giai nhu da mo ta ¢ trén. Tu budce chay tha hai, cac
phén doan sé 7, 8 va 9 duoc tap hop véi cac phin doan tlr budce chay thir nhat. Buéc
chay thir ba ctia nguyén liéu chay qua khong dan dén phan doan pic dang ké trong chat

rira giai, vi vay khong luu dugc cac phan doan tir bude chay do.

Thung chra phan doan xép xi 25ml dugc thAm tach qua dém tai nhiét do 4°C
déi v6i 21 nude mudi dém, pH=7,4 (Gibco). Sau khi thim tach, d6 tinh khiét cia ORF2
>95% duya vao phén tich SDS-PAGE.

Vidu4

Dung dich chira 2-bromoetylamin hydrobromua (BEA), natri hydroxit (NaOH),
va natri thiosulfat (Na2S>03) duoc diéu ché. Dung dich BEA dugc tao ra béng cach
cin 1,63g BEA (Sigma, B65705, 16 05316EE) va hoa tan trong 20ml nuéc tinh khiét
(dH20, aqua dest., & day: ‘nudc’). Nong do cudi cing ctia dung dich nay 1a BEA
0,4M. Dung dich NaOH dugc tao ra béng cach can 0,33g NaOH (JTBaker, 3722-01, 16
E01470) va hoa tan trong 20ml nude. Nong do cubi ciing cia dung dich nay 1a NaOH
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0,41M. Dung dich natri thiosulfat (Na>S,03;) dugc diéu ché bang cach can 25g
NayS203 (Sigma S7026, 16 106K0178) va hoa tan trong 100ml nuée. Sau khi hoa tan,
dung méi duoc loc qua bd loc dang chai 0,2pm. Nong do cudi cling cia dung dich nay

1a Na2S203 1,0M.

Dé diéu ché etylenimin hai thanh phan (BEI), 20ml dung dich BEA 0,4M dugc
tron véi 20ml NaOH 0,41M va pH ban dau duoc xac dinh 1a ~12,5 — 14. Hon hop
duoc 1 tai nhiét d¢ 37°C trong khodng thoi gian 1 gio va pH dugce kiém tra lai. Do pH
sau khi @i 1a ~7 — 7,5, va diéu nay thé hién phan tng tao vong thanh coéng cia BEA
thanh BEI. Néng dd cudi cua BEI duoc cd dic thanh ~0,2M (20ml cua BEA 0,4M
duoc tao vong véi su du bazo (0,41M) trong thé tich 40ml.

Cac phan Ung bat hoat duogc thuc hién nhu sau (trén 100ml nguyén liu dugc
lam khong c¢6 hoat tinh): Vét liéu dugc lam khong c6 hoat tinh dugc tron voi 2,5,; BEI
md&i didu ché. Cac phan tng bét hoat duoc U trong khoang thoi gian 72 gio tai nhiét do
37°C véi su khudy dé tiép tuc tron cac dung dich. Sau khoang thoi gian 72 gio, céac
phan tmg dugc trung hoa bang cach bd sung 0,5ml natri thiosulfat 1,0M. Sau khi cho
phép thiosulfat tron hoan toan thanh cic dung dich (xdp xi 15 phit tron), cac nguyén
liéu khong co6 hoat tinh va trung hoa dugc bdo quan tai nhiét do 4°C trudce khi bao ché

v6i chét phu tro.
Vidus
Diéu ché mau thir nghiém:

Pé uoc tinh tinh sinh mién dich cua khang nguyén tinh ché cao ORF2 (mic
tinh ché cao hon 90%) so v6i khang nguyén khong tinh ché hodc tinh ché it, Sml bé

chtta mau thtt nghiém duogc dicu ché:
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Bang 1: Cac mau thir nghiém

Mau thir nghiém Mo ta

#1 Khang nguyén ORF2 duoc tinh ché cao, bit hoat v6i BEI va
dugc tron véi carbopol 1mg/ml.

#2 Khéang nguyén ORF2 dugc tinh ché cao, bat hoat véi BEI va
duogc tron véi carbopol Img/ml.

#3 Manh vun té bao con trung (d6i chimg gia)

#4 Khang nguyén PCV-2 ORF2, khong duoc loc, khong dugc tinh
ché trdn véi carbopol 1mg/ml.

#5 Khang nguyén PCV-2 ORF2, khong duoc loc, khong dugc tinh
ché, bat hoat v&i BEI va duogc tron véi carbopol 1mg/ml.

#6 Khang nguyén PCV-2 ORF2, khong duoc loc, bt hoat véi BEI

va dugc trdn véi carbopol 1mg/ml.

Mau thtr nghiém #1 duoc san xuit nhu sau: Khang nguyén PCV-2 ORF2 dugc
san xudt nhu dd mo ta trong Vi du 1 va dugc tinh ché cao trong Vi du 3. Khang
nguyén PCV-2 ORF 2 dugc tinh ché cao dugc bt hoat véi BEI nhu di md ta trong Vi
du 4. Sau khi bat hoat BEL, khang nguyén PCV-2 ORF2 1 ham lwong duogc diéu chinh
t6i lwong khoang 32 dén 32,5ug trén ml mau thir nghiém va dugc tron véi 1mg

Carbopol 971P (BF Goodrich, Ohio, USA) trén ml mau thit nghiém.

Mau thir nghiém #2 dugc san xuit nhu sau: Khang nguyén PCV-2 ORF2 dugc
san xuAt nhu da mo ta trong Vi du 1 va dugc tinh ché cao trong Vi du 3. Khang
nguyén PCV-2 ORF 2 dugc tinh ché cao duoc bét hoat v6i BEI nhu di mo ta trong Vi
du 4. Sau khi bat hoat BEI, khéng nguyén PCV-2 ORF2 duogc tron vo1 manh vun té
bao con trung va Carbopol. MAu thir nghiém cudi cting bao gdm khoang 2,06 x 10° té
bao con tring, khoang tir 32 dén 32,5ug va lmg Carbopol 971P trén ml mau thu

nghiém.

Mau thir nghiém #3 duogc didu ché béng cach tron khoang 2,06 x 10° té bao con
tring v6i Img Carbopol 971P trén ml miu thir nghiém. Trudc khi tron, té bao con

trung duoc bét hoat béi BEI nhu duge mo ta trong Vi du 3.

Mau thtr nghiém #4 dwoc san xuit nhu sau: khang nguyén PCV-2 ORF2 dugc
san xuAt nhu mod ta trong Vi du 1. Ham lugng khang nguyén PCV-2 ORF2 trong chat
ndi 1én trén bé mat duge didu chinh téi luong khoang 32 dén 32,5ug trén ml miu thir

nghiém va duogc tron v4i 1mg Carbopol 971P trén ml mau thtr nghiém.
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Mau thtr nghiém #5 duoc san xudt nhu sau: khang nguyén PCV-2 ORF2 dugc
san xudt nhu mé ta trong Vidu 1. Sau do, chét ndi 1én trén bé mit duoc san st dung dé
bét hoat BEI nhu dugc mé ta trong Vi du 3. Sau khi bat hoat BEI, khang nguyén PCV-
2 ORF2 dugc tron voi manh vun té bao con tring va Carbopol. Mau thir nghiém cudi
cling bao gdm khoang 2,06 x 10° t& bao con tring, khoang tir 32 dén 32,5ug va Img

Carbopol 971P trén ml mau thtr nghiém.

Mau thir nghiém #6 duoc san xudt nhu sau: Khang nguyén PCV-2 ORF2 duoc
san xuit nhu dugc md ta trong Vi du 1. Chét ndi 1én trén bé mat cta Vi du 1 sau d6
duoc loc qua bd loc quy md thi nghiém 1,2pm. Kich thude bd loc nay dugc xac dinh
truge da dé loc cac té bao con trung nguyén ven va bi v& trong khi cho phép khang
nguyén PCV-2 ORF2 di qua bd loc. Sau do, phan loc 12 BEI bét hoat nhu duoc mo ta
trong Vi du 3. Sau khi bat hoat BEI, khang nguyén PCV-2 ORF2 la ham lugng dugc
diéu chinh t6i luong khoang 32 dén 32,5 ng trén ml mau thir nghiém va duge tron véi

Img Carbopol 971P.
Thir nghiém tinh sinh mién dich ctia mbi mau thit nghiém
Pha [am sang:

150 chudt Balb/C cai dugc lay tir Jackson Laboratories (United States) va dugc
lam thich nghi trong khoang thdi gian 7 ngay. Mot con chudt tir mdi 16ng dugc chon
nglu nhién dé 14y méau vao Ngay 0 di véi tong 26 mau. Tong sd 10 con chudt, mdi

con duoc tiém ching 0,1-0,2ml dung dich dém phosphat Dulbecco qua dudng dudi da.

Tdng s6 20 con chudt, mdi con duge tiém ching 0,1-0,2ml cia mdi miu thi
nghiém (cac mau thir nghiém tir #1 dén #6). Mdi 16ng chtra 5 con va tt ca cac con
trong mdi 16ng & trong cling nhém diéu tri. Vao ngay 21, tat ca cac con chudt bi moc
mun nude vao giai doan cubi. Mdi mau méau duoc dé dong va huyét thanh duge thu lai
bang cach loc. Tt ca cac mau duoc giit trong cac 6ng riéng va duoc bao quan tai nhiét

d6 80C+10°C cho dén khi thu nghiém. Chuot dugc loai bd béng cach thicu.
Thir nghiém mau:

Tinh sinh mién dich ctia mdi mAu thtr nghiém duoc ude tinh bang cach do dap
tng khang thé dac hiéu PCV-2 ctia mdi mau thir nghiém bang cach sir dung ELISA
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dac hiéu PCV-2 tai chd. Gia tri vé tinh sinh mién dich ctia mdi mau thir nghiém duogc
dua ra 1a gi4 tri sinh mién dich twong tng (RI) trong bang 2. Gi4 tri sinh mién dich
tuwong ddi nay 1a phép do do chudn khang thé dic hiéu ORF2 thu duoc ¢ dong vat sinh

mién dich trén lugng chuan hoéa cia khang nguyén ORF2 str dung dé tiém chung.

Thay vi stt dung ELISA tai ch, lwong khang thé dac hiéu PCV-2 ciing c6 thé
duoc do béng cach s dung thir nghiém ELISA duoc mo ta bdi Nawagitgul, P., et al.
in Modified indirect porcine circovirus (PCV) type 2-based and recombinant capsid
protein (ORF2)-based ELISA for the detection of antibodies to PCV Clin. Diagn. Lab.
Immunol. 9:33-40 (2002). Gi4 tri duoc do trong mdi thir nghiém ciing c6 thé duoc su

dung dé tinh todn gi4 tri ctia tinh sinh mién dich twong ddi (xem & duéi).

Phan phéan udc huyét thanh tir mdi con chudt duge tip hop véi cac con trong
16ng @i véi tong 26 miu cho ngay 21. Phén phan udc cia tit ca cac miu huyét thanh
vao ngay 0 dugc tdp hop thanh mot mau. Cac miu tham chiéu duoc pha lodng hai lan
tai 1:2 va duoc bd sung gdm ba ban vao mdi giéng twong ting. Cac dbi ching duong
va am duoc bd sung gdm ba ban. M3i mau lan luot duoc lam lodng hai 1an va dugc bd
sung vao dia bat dau tai 1:200 gdbm ba ban. Su hép thu cudi cing tai 450mm dugc doc
bang cach st dung dau doc dia SoftMax™ dugc higu chuin hang thang va tat ca gia tri
OD thé duge thu lai bang dién tir va duge phan tich bing Statlia (Brendan Scientific)

dé tinh gié tri cta tinh sinh mién dich twong tng (RI).
Két qua:

Gid tri RI da tinh déi vé6i luong khang thé san xuét ra sau khi tiém chiung cho
thdy rang ché phAm PCV-2 ORF2 tao ra dp ng huyét thanh hoc cao nhét (khang thé)
v6i khang nguyén PCV-2 ORF2 duoc tinh ché & mic do cao. Ché phdm ctia PCV-2
ORF2 d3 tinh ché cung v6i manh vun t& bao con trimg dan dén sy giam & tinh toa
mién dich twong d6i (tikc la tinh sinh mién dich) cia ORF2 so v6i mdt minh PCV-2
ORF2 da tinh ché & mic dd cao. Mot minh t& bao con trung khéng tao ra dap ung
khéang thé chdng lai khdng nguyén PCV-2 ORF2. Cac mau thtt nghiém tir 4 dén 6, ma
cling khong chtra khang nguyén PCV-2 ORF2 di tinh ché & muc do cao ciing thé hién
tinh sinh mién dich twong ing gidm sao véi mot minh PCV-2 ORF2 da tinh ché & muc

dd cao.
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Céc phuong an
Nhitng dbi tuong sau dy cling dugc md ta trong ban mé ta:
1. Phuong phép san xudt ché phdm khang nguyén PCV-2 bao gdm céc budc:
i) thu chét 1ong thtr nhit chira khang nguyén PCV-2 trong d6; va
ii) loai bo it nhAt mot phan chét 16ng thir nhit ra khoi khang nguyén PCV-2 nay.

2. Phuong phép theo muc 1, trong d6 phan chét 16ng thi nhit duoc loai bo ra khoi
khang nguyén PCV-2 béi su trao dbi ctia phan chét long tha nhit v6i chét 16ng thir hai,
trong d6 chat 10ng thtr hai khac vdi chét 1ong tht nhat.

3. Phuong phép theo muc 2, trong d6 su trao ddi ctia phan chit [6ng thir nhét véi chét

16ng thir hai bao gdbm cac budc:

a) bd sung chét 16ng gdm bd sung chit 1ong thir hai vao cht 16ng thir nhat ma

chtra khang nguyén PCV-2; va

b) ¢6 dic khang nguyén PCV-2 bang cach loai b phan chét 16ng thir nhat va thi
hai.

4. Phuong phap theo muc bt ky trong sd cac muc tir 1 dén 3, trong d6 phan chit long

th(r nhit duogc loai bo ra khoi khang nguyén PCV-2 béng budc loc str dung bo loc.

5. Phuong phép theo muc bat ky trong s6 cac muc tir 3 dén 5, trong d6 bude co dic va

bude bd sung chét long dugc thuc hién vé co ban déng thoi.

6. Phuong phéap theo muc bét ky trong s6 cac muc tir 3 dén 6, trong d6 budc ¢o dic va

bude bd sung chét 16ng dugc thuc hién it nhét hai 1an.

7. Phuong phap theo muc bit ky trong sb cac muc tir 4 dén 6, trong d6 bd loc bao gdm

mang ban tham.

8. Phuong phép theo muc 7, trong d6 mang ban thim c6 kich thudc 15 trung binh ma

nho hon khang nguyén PCV-2 dé tir d6 ngan duong di cta it nhat 90% khang nguyén
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PCV-2 qua cac 18 ctia mang ban thim va giit khang nguyén PCV-2 lai bén trong bd

loc.

9. Phuong phap theo muc bat ky tir 4 dén 8, trong d6 bd loc c6 kich thudce 16 trung
binh ma ngan dudng di cua it nhat 90% protein co kich thudc tir 50kDa dén 500kDa.

10. Phuong phép theo muc bét ky trong s6 cac muc tir 3 dén 9, trong d6 budc cb dic

cd dic khang nguyén tir 3 1an dén 50 14n so v6i thé tich cia chat 1ong thi nht.

11. Phuong phéap theo muc bat ky tir 1 dén 10, trong d6 hoat tinh diét virut ctia ché
phdm khéang nguyén PCV-2 duoc giam di it nhat 10% so véi chét 16ng ma khong trai
qua phuong phép nay.

12. Phuong phép theo muc bat ky tir 1 dén 11, trong d6 ché phidm khang nguyén PCV-
2 dugc san xuét bai cac bude tir i) dén ii) gdy ra su hao hut nhé hon 1log TCIDso trén
ml ctia virut séng hodc nho hon 1log CFU trén ml ctia vi khuan séng, khi virut sdng
hodc vi khudn séng dugc tron v6i ché phidm khang nguyén PCV-2 trong khoang thoi

gian 2 gid hodc lau hon.

13. Phuong phép theo muc bat ky tir 1 dén 12, trong d6 ché pham khéang nguyén PCV-
2 duoc san xuét béi cac bude tir i) dén ii) gdy ra su hao hut nhé hon 0,7log TCIDso
trén ml cua virut sdng hodc nho hon 0,7log CFU trén ml ctia vi khuan séng, khi virut
séng hodc vi khudn séng dugc tron véi ché pham khéng nguyén PCV-2 trong khoang

thoi gian 2 gid hodc lau hon.

14, Phuong phéap theo muc bat ky trong sé cac muc tir 1 dén 13, trong d6 phuong phap

nay bao gdm thém budc thu khang nguyén PCV-2 con lai sau budc ii).

15. Phuong phép theo muc 14, trong d6 phuong phap gdm thém budce tinh ché san
pham thu dugc & bude ii) chira khang nguyén PCV-2, bang quy trinh séc ky.

16. Phuong phap theo muc 15, trong d6 khang nguyén PCV-2 dugc tinh ché t6i do
tinh khiét ciia khang nguyén PCV-2 16n hon 50% (thé tich/thé tich) so v&i tong lwong

protein.

17. Phuong phép theo muc bit ky trong sb cdc muc tir 1 dén 16, bao gdbm thém budc
tron khang nguyén PCV-2 con lai sau budc ii) v6i thanh phan khac duge chon tir nhém
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bao g&n céc chat mang, chét phu tro, chit lam loding, t4 duoc dugce dung va hdn hop

cta ching.
18. Phwong phép theo muc 17, trong d6 thanh phan khéc 1a chat phu tro.
19. Phuong phap theo muc 18, trong d6 chét phu trg 1a Carbomer.

20. Phuong phép theo muc bat ky trong sé cac muc 1 dén 19, trong d6 khang nguyén
PCV-2 gdm protein ORF-2 ctia PCV-2.

21. Phuong phép theo muc bat ki trong sé cac muc 1 dén 20, trong d6 khang nguyén
PCV-2 bao gbém hat twong tu virut ctia protein ORF-2.

22. Phuong phap theo muc bit ky trong s6 cac muc tir 1 dén 21, trong d6 phuong phap
nay bao gdbm thém budc két hop ché phim khéang nguyén PCV-2 véi it nhit mot khang

nguyén khac.

23. Phuong phép theo muc 22, trong d6 it nhat mot khang nguyén khac bao gbm
khang nguyén virut gdy hoi chimg rdi loan hé hép va sinh san & lon va/hoic khang

nguyén Mycoplasma hyopneumoniae.

24. Ché phdm khang nguyén PCV-2 thu dugc bing phuong phap theo muc bat ky

trong sO cac muc tir 1 dén 23.

25. Ché pham khang nguyén PCV, trong d6 ché phim khéng nguyén PCV-2 nay giy
ra s hao hut nho hon 1log TCIDso trén ml cta virut séng hodc nho hon 1log CFU trén
ml cta vi khudn séng, khi virut séng hodc vi khuin séng dwoc tron véi ché pham

khang nguyén PCV-2 nay trong khodng thoi gian it nhét 2 gio.

26. Ché pham khang nguyén PCV theo muc 25, trong dé ché pham khang nguyén
PCV-2 gdy ra su hao hut nhé hon 0,7log TCIDso trén ml ctia virut séng hodc nhé hon
0,7log CFU trén ml cua vi khuén séng, khi virut sbng hodc vi khuin séng dugc tron

v6i ché pham khang nguyén PCV-2 trong khoang thoi gian it nhét 2 gio.

27. Ché phaim khang nguyén PCV-2 theo muc 25 hoic 26, trong d6 virut sbng 1a virut
géy hoi chung rdi loan ho hap va sinh san (PRRS).
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28. Ché pham sinh mién dich chtra ché phidm khang nguyén PCV-2 thu dugc bang

phuong phép theo muc bat ky trong sé cac muc tir 1 dén 23.

29. Ché pham sinh mién dich chira ché phdm khang nguyén PCV-2 theo muc bat ky

trong sb cac muc tir 24 dén 26.

30. Ché pham sinh mién dich theo muc 29, trong d6 ché phdm sinh mién dich nay bao
gdm thém virut séng giam doc hodc vi khuan sdng giam ddc tir it nhat mét vi khuan

gay bénh khac ¢ lon.

31. Ché phdm sinh mién dich theo muc 30, trong d6 virut séng giam doc 1a virut gay

hoi ching r6i loan hd hp va sinh san & lon (PRRS).

32. Ché phim sinh mién dich theo muc bit ky tir 29 dén 31, trong d6 ché pham sinh

mién dich nay bao gom thém vacxin vi khuan Mycoplasma hyopneumoniae.

33. Ché phim sinh mién dich theo muc bét ky tir 29 dén 32, trong d6 ché phim sinh

mién dich bao gdbm thém chét phu tro.
34. Ché pham sinh mién dich theo muc 33, trong d6 chét phu tro [a Carbomer.
35. Ché pham sinh mién dich chira khang nguyén PCV-2 tinh ché va chit phu trg.

36. Ché pham sinh mién dich theo muc 35, trong d6 muc do tinh khiét cta khang
nguyén PCV-2 cao hon 50% (thé tich/thé tich) so véi tdng lugng protein co trong ché

pham sinh mién dich.

37. Ché phdm sinh mién dich theo muc 35 hodc 36, trong d6 khang nguyén PCV-2 la
protein ORF2 circovirut ¢ lon téi td hop duogc biéu hién trong cac té bao & dong vat

hodc vi khuan.

38. Ché phém sinh mién dich theo muc bét ky trong sb cac muc tir 35 dén 37, trong do

protein ORF2 circovirut & lgn c6 thé thu dugc bang quy trinh gdm cac bude:
a. biéu hién khang nguyén PCV-2 & té bao ch;

b. thu canh trudng nudi ciy té bao 1ay khang nguyén PCV-2;
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c. tinh ché san pham thu dwoc gdbm khang nguyén PCV-2 bing cach loc gel;
d. tron khang nguyén PCV-2 tinh ché véi chit phu tro.

39. Ché pham sinh mién dich theo muc tir 28 dén 38, trong d6 ché pham sinh mién
dich nay gay ra dap tmg mién dich bao vé chéng lai PCV-2 sau khi sir dung mét lidu

dung cua ché pham sinh mién dich nay.

40. Ché phadm sinh mién dich theo muc tir 28 dén 38, trong d6 viéc dung ché phidm
sinh mién dich nay lam gidm su phd hdy bach huyét va viém di it nhat 80% & dong vat

so v6i dong vat khong nhan ché pham sinh mién dich.

41. Ché phim sinh mién dich theo muc tir 31 dén 38, trong d6 ché pham sinh mién
dich nay gay ra dap tmg mién dich bao vé chdng lai virut PRRS sau khi str dung mot

liéu dung cia ché pham sinh mién dich nay.

42. Ché phim sinh mién dich theo muc tir 32 dén 38, trong d6 ché pham sinh mién
dich nay gay ra dap ung mién dich bao vé chong lai Mycoplasma hyopneumoniae sau

khi str dung mét li€u dung cia ché pham sinh mién dich nay.

43. Ché pham sinh mién dich theo muc tir 28 dén 38, trong d6 2ml ché phdm sinh mién

dich gdm 1 liéu ding cua khang nguyén PCV-2,

44, Phuong phap 1am giam mot hodc nhiéu tridu chimg 1am sang cla tinh trang nhiém
PCV-2 & dong vat so véi dong vat khong duge dung ché phdm sinh mién dich, trong
d6 phuong phap nay bao gdm budc cho dong vat sir dung ché pham sinh mién dich

theo muc bat ky trong s6 cac muc tir 28 dén 38.

45. Ché phém sinh mién dich theo muc bat ky tir 28 dén 38 dé lam giam mot hozc
nhiéu triéu chimg 14m sang cua sy 1ay nhiém PCV-2 & dong vat so véi dong vat khong

nhan ché pham sinh mién dich.

46. Phuong phép cai thién tinh sinh mién dich ctia ché pham sinh mién dich chéng lai

circovirut ¢ lon bao gdom céc bude:

a. biéu hién khang nguyén PCV-2 & té bao chi;
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. thu khang nguyén PCV-2;

. tinh ché khang nguyén PCV-2 t&i do tinh khiét cao hon 50% (thé tich/thé

tich) so véi téng lugng protein bao gdm trong ché pham sinh mién dich;

. tron khang nguyén PCV-2 tinh ché véi chit phu tro.
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YEU CAU BAO HO

1. Phwong phép san xudt ché pham khang nguyén PCV-2 bao gdm cac budc:

)

iii)

thu chét 16ng thir nhat chtra khang nguyén PCV-2 chira cac hat twong tu virut clia

protein ORF-2; va

loai bé it nhat mot phan chit 1ong thir nhat ra khéi khang nguyén PCV-2 chira cic

hat twong tu virut cia protein ORF-2 bang budc loc bang cach st dung b loc,

trong d6 bod loc nay bao gdm mang ban thdm c6 ¢& 16 trung binh nho hon kich

thude ciia khang nguyén PCV-2 dé nho d6 ngan it nhdt 90% khéng nguyén PCV-

2 di qua céc 18 cia mang ban tham va gitt khdng nguyén PCV-2 trong bd loc nay,

trong d6 phan chit 16ng thir nhit dugc loai bé ra khéi khang nguyén PCV-2 nhg

su trao di cta phan chat 16ng thir nhat v6i chét 1ong tht hai, trong d6 chat long

thr hai khac v6i chét 1ong thtr nhat, va trong d6 su trao ddi ctia phan chét long

thi nhét v6i chit long tha hai bao gdm céc bude:

a)  bd sung chét 1ong gdm bd sung chat 1ong thir hai vao chét 16ng thir nht ma
chtra khang nguyén PCV-2; va

b) cb dic khang nguyén PCV-2 tir 3 dén 50 lan so v&i thé tich chét long thir
nhét béng cach loai bé mdt ph?m chét long th nhét va tht hai; va

tron khang nguyén PCV-2 con lai sau buéde ii) v6i thanh phén khac dugc chon tir

nhém bao gdbm chét mang, chat phu trg, chit pha lodng, t4 duoc duge dung va

hdn hop ctia cac chat nay.

2. Phuong phap theo diém 1, trong d6 bude cd dic va budce bd sung chat long duge

thuc hién vé& co ban ddng thoi.

3. Phuong phap theo diém 1 hoic 2, trong d6 budc cd dic va buédc bd sung chat 16ng

duoc thuc hién it nht hai 1an.

4. Phuong phép theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 bo loc c6 kich

thude 18 trung binh ma ngan it nhit 90% protein ¢6 kich thudc tir 50kDa dén 500kDa

di qua.
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5. Phuong phap theo diém bét ky trong s6 cic diém tir 1 dén 4, trong d6 hoat tinh diét
virut ctia ché phdm khang nguyén PCV-2 duoc giam di it nhat 10% so véi chét 1ong

ma khong trai qua phuong phéap nay.

6. Phuong phép theo diém bét ky trong s cac diém tir 1 dén 5, trong d6 ché phdm
khang nguyén PCV-2 duoc san xuét bdi cac bude tir i) dén ii) gdy ra sy hao hut nhé
hon 1log TCIDso trén ml cta virut séng hodc nhé hon 1log CFU trén ml cua vi khuin
séng, khi virut séng hodc vi khudn séng dugc tron v6i ché phdm khang nguyén PCV-2

trong khodng thoi gian 2 gid hodc 1au hon.

7. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 ché phim
khang nguyén PCV-2 duogc san xuat béi cic bude tir i) dén ii) gay ra su hao hut nho
hon 0,7log TCIDso trén ml ctia virut séng hodc nhé hon 0,7log CFU trén ml cla vi
khudn sdng, khi virut séng hodc vi khuin séng dugc tron véi ché phdm khang nguyén
PCV-2 trong khoang thoi gian 2 gid hodc 1au hon.

8. Phuong phép theo diém bét ky trong s6 cac diém tir 1 dén 7, trong d6 phuwong phap
nay bao gém thém budc thu khang nguyén PCV-2 con lai sau buéc ii).

9. Phuong phép theo diém 8, trong d6 phuong phap nay bao gdm thém buéce tinh ché
san pham thu dugc & bude ii) chira khang nguyén PCV-2 bang quy trinh sic ky.

10. Phuong phép theo diém 9, trong d6 khang nguyén PCV-2 dugc tinh ché toi do tinh
khiét cuia khang nguyén PCV-2 16n hon 50% (trong lugng/trong lugng) so vdi tong
lugng protein.

11. Phuong phap theo diém bat k¥ trong sb cac diém tir 1 dén 10, trong d6 thanh phan
khac 1a chét phu trg.

12. Phuong phap theo diém 11, trong d6 chét phu trg 1a Carbomer.

13. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 12, trong d6 phuong
phap nay bao gdm thém budc két hop ché pham khang nguyén PCV-2 véi it nhit mot
khéng nguyén khac.

14. Phuong phép theo diém 13, trong do it nhit mét khang nguyén khic bao gdm
khéang nguyén virut gdy hoi chirng rdi loan h6 hép va sinh san & lgn va/hodc khang

nguyén Mycoplasma hyopneumoniae.
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gctccactge tgttattcta gatgataact
acccatatgt aaactactcc tcececgccata
gttacttcac acccaaacct gttcttgact
aaaggaatca gctttggctg aggctacaaa
gcactgcgtt cgaaaacagt aaatacgacc
tacaattcag agaatttaat cttaaagacc
<210> 4

<211> 713

<212> ADN

<213> circovirut & lon

-106-

PHUONG PHAP SAN XUAT CHE PHAM KHANG NGUYEN PCV-2

acaccgcccce
ccgccaccgce
cttcggatat
tcggatatac
ctttgaatac
ccagggtgat
ggccacagcce
acccttectee
ttacttccaa
tgtggaccac
tatccgtgta
accctaaatg

cgcagccate
taccgttgga
actgtggaga
tgtgacgact
tacagaataa
aggggagtgg
ctaacctatg
taccactccc
ccaaataaca
gtaggcctcecg
accatgtatg
aat

60
120
180
240
300
360
420
480
540
600
660

713
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cgcagccatce
taccgttgga
actgtcaagg
attgacgact
tacagaataa
aggggagtgg
ctaacctatg
taccactccc
ccaaataaca
gtaggcctceg
accatgtatg
tte

Pro Arg

His Pro

Thr

Thr

Phe

Tyr

Ile

Asp

Arg

Thr

Val

Tyr

Thr

Asn

<400> 4
ccgccatgac gtatccaagg aggcgttacc gcagaagaag acaccgcccce
ttggccagat cctccgcecege cgeccecctgge tegtccacce ccgecaccgce
gaaggaaaaa tggcatcttc aacacccgcc tctcceccgcac cttcecggatat
ctaccacagt cacaacgccc tecctgggcgg tggacatgat gagatttaat
ttgttcccee gggagggggg accaacaaaa tctctatacc ctttgaatac
gaaaggttaa ggttgaattc tggccctgct cccccatcac ccagggtgat
gctccactge tgttattcta gatgataact ttgtaacaaa ggccacagcc
acccatatgt aaactactcc tcccgccata caatccccca acccttcetece
gttacttcac acccaaacct gttcttgact ccactattga ttacttccaa
aaaggaatca gctttggctg aggctacaaa cctctagaaa tgtggaccac
gcactgcgtt cgaaaacagt aaatacgacc aggactacaa tatccgtgta
tacaattcag agaatttaat cttaaagacc ccccacttga accctaagaa
<210> 5
<211> 233
<212> PRT
<213> circovirut ¢ lon
<400> 5
Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg His Arg
1 5 10 15
Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp Leu Val
20 25 30
Arg Higs Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn
35 40 45
Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr Thr Vval
50 55 60
Pro Ser Trp Ala Val Asp Met Met Arg Phe Asn Ile Asp Asp
65 70 75 80
Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu
85 90 95
Arg Ile Arg Lys Val Lys Val Glu Phe Trp Pro Cys Ser Pro
100 105 110
Gln Gly Asp Arg Gly Val Gly Ser Thr Ala Val Ile Leu Asp
115 120 125
Phe Val Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro Tyr Val
130 135 140
Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr His Ser
145 150 155 160
Phe Thr Pro Lys Pro Val Leu Asp Ser Thr Ile Asp Tyr Phe
165 170 175
Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln Thr Ser
180 185 190
Val Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn Ser Lys
195 200 205

-107-

Asn Tyr

Arg Tyr
Gln Pro
Asn

Arg

Tyr Asp

60
120
180
240
300
360
420
480
540
600
660

713



23177

Gln Asp Tyr Asn Ile Arg Val Thr Met Tyr Val Gln Phe Arg Glu Phe

210 215 220
Asn Leu Lys Asp Pro Pro Leu Lys Pro

225 230

<210> 6

<211> 233

<212> PRT

<213> circovirut & lon

<400> 6

Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg
1 5 10 15

Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp
20 25 30

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile
35 40 45

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr
50 55 60

Pro Ser Trp Ala Val Asp Met Met Arg Phe Asn Ile
65 70 75 80

Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro
85 90 95

Arg Ile Arg Lys Val Lys Val Glu Phe Trp Pro Cys
100 105 110

Gln Gly Asp Arg Gly Val Gly Ser Thr Ala Val Ile
115 120 125

Phe Vval Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro
130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr

145 150 155 160

Phe Thr Pro Lys Pro Val Leu Asp Ser Thr Ile Asp
165 170 175

Asn Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln
180 185 190

Val Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn
195 200 205

Gln Asp Tyr Asn Ile Arg Val Thr Met Tyr Val Gln
210 215 220

Asn Leu Lys Asp Pro Pro Leu Glu Pro
225 230

-108-

His

Leu

Phe

Thr

Asp

Phe

Ser

Leu

Tyxr

His

Tyr

Thr

Ser

Phe

Arg

Val

Asn

Val

Asp

Glu

Pro

Asp

val

Ser

Phe

Ser

Lys

Arg

Pro

His

Thr

Thr

Phe

Tyr

Ile

Asp

Asn

Arg

Gln

Arg

Tyr

Glu

Arg

Pro

Arg

Thr

val

Tyx

Thr

Asn

Tyr

Tyr

Pro

Asn

Asp

Phe



<210> 7

<211> 756
<212> ADN
<213> Nhé&n tao
<220>

<223>

23177

Trinh ty nay la tu circovirut typ 2 & lon,

2, cing vdi mét phan tl vecto pGEM T-easy.

<400> 7

gcggccegcegyg
caccgcccece
cgccaccgcet
ttcggatata
agatttaata
tttgaatact
cagggtgata
gccacagceccc
cccttetect
tacttccaac
gtggaccacg
atccgtgtaa
ccctaagaat

<210> 8
<211l>
<212>
<213>

ADN

<220>
<223>

gaattcgatc
gcagccatct
accgttggag
ctgtcaagge
ttgacgactt
acagaataag
ggggagtggg
taacctatga
accactccceg
caaataacaa
taggcctcecgg
ccatgtatgt
tctatcacta

10387

Nhén tao

cgccatgacyg
tggccagatc
aaggaaaaat
taccacagtc
tgttccececeg
aaaggttaag
ctccactget
cccatatgta
ttacttcaca
aaggaatcag
cactgcgttc
acaattcaga
gtgaattcgce

tatccaagga
ctecegecgece
ggcatcttca
acaacgccct
ggagggggga
gttgaattct
gttattctag
aactactcct
cccaaacctg
ctttggctga
gaaaacagta
gaatttaatc

ggccge

ggcgttaccg
gccecctggcet
acacccgcect
cctgggeggt
ccaacaaaat
ggccctgcetce
atgataactt
cccgccatac
ttcttgactc
ggctacaaac
aatacgacca
ttaaagaccc

baculovirut va trinh ty md hda pGEM T-easy.

<400> 8

aagctttact
gaaagcacgt
ataaaagatt
gtgactagcg
ggagcaataa
gcgggccetgt
gttcaagaat
ggcgtgcact
cacaccctgg
aaaattgaaa
tttaacaaat
tgcttecgett
gattaggccg
ggttttccac
cgcacaacac
ccaccacttt
tcttttgcat
tgacctgcaa
actcttgttt
tgtgctcggt
gtttgatcgce
gccattcttg
cggatttagt
cgetgttaga
tgtctacatg
ccttggcecac

cgtaaagcga
gtaaaatgtt
ctaatctgat
aagaagatgt
tcgatttaac
tatacaaaaa
ttattgacac
gcacacacgg
gtattgcgcc
gacaaaatta
actttatcct
gctcegttta
gatattctcc
gtacgtcttt
cggatgtttg
ggcaactaaa
ggtttcctgg
atctttggcec
tttaacaagt
gaatgtcgca
gggatcgtac
taattctatg
aatgagcact
ggtagggccc
aacacgtata
gaaccggacc

gttgaaggat
tcecegegegt
atgttttaaa
gtggaccgca
caacacgtct
aattcaagta
ggtaaaagaa
tattaatcgc
gcaggaagcc
cgttcaagat
attttcaaat
gcttgtagcce
accacaatgt
tggccggtaa
cgcttgteceg
tcggtgacct
aagccggtgt
tcgatctgcet
tccteggttt
atcagcttag
ttgccggtge
gcgtaaggca
gtatgcggcet
ccattttgga
gctttatcac
tgttggtcge

catatttagt
tggcacaact
acacctttgce
gaacagatag
aaatattatg
cctggccaga
tttacagaaa
accggttaca
atagatagat
ttattaattt
tgttgcgctt
gatcagtggce
tggcaacgtt
tagccgtaaa
cggggtattyg
gcgcgtettt
acatgcggtt
tgtcecttgat
tttgcgccac
tcaccaactg
agagcacttg
atttggactt
gcaaatacag
tggtctgcete
aaactgtata
gctctagcac

-109-

tgcgtttatyg
atttacaatg
ggcccgagtt
taaaacaaaa
atggtgtgca
ctttgcegece
agtgtcccgg
tggtgtgcag
tcgaaaaagc
aattaatatt
cttccagcga
gttgttccaa
gatgttacgt
cgtagtgcceg
aaccgcgcga
tttctgcatt
tagatcagtc
ggcaacgatg
caccgcttge
tttgctctcce
aggaattact
cataatcagc
cgggtegecce
aaataacgat
ttttaaactg
gtaccgcagg

khung doc m&

cagaagaaga
cgtccacccce
ctcececgeacc
ggacatgatg
ctctataccc
cccecatcacc
tgtaacaaag
aatcccccaa
cactattgat
ctctagaaat
ggactacaat
cccacttgaa
756

Pay 13 circovirut typ 2 & lon, cdu trGc ORF-2, gdm

agataagatt
cggccaagtt
gtttgcgtac
ccctagtatt
ttttttgcgg
tgaaagcata
catgttggtg
atatttaatg
cagaggtcac
atttgcattc
accaaaacta
tcgacggtag
ttatgctttt
tcgecgegtcea
tccgacaaat
atttcgtcett
atgacgcgcg
cgttcaataa
agcgcgtttg
tcctecegtt
tcttctaaaa
tgaatcacgc
cttttcacga
ttgtatttat
ttagcgacgt
ttgaacgtat

60
120
180
240
300
360
420
480
540
600
660
720

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



cttctccaaa
tttgcaacaa

tatgggggaa
ggcgcaagcg
tacagttttg
atgacgccta
cttectecegt
cgacgcacaa
ggcaatattg
cgttgggeat
tagtgcgatt
atcgagtcaa
gcgcgtattt
aataatatat
acgactatga
atctgtgcac
tgaccccecgt
atgtcggtga
tggtgcgaga
agagcgtcat
aaattgaccc
ggactgcgat
aattttaaaa
aatgtcgtcg
aacgatttga
aactgttaca
gctctgacge
atcaaatccc
ctctgtcecegt
aaacaattat
catttgtagt
aatcattttc
tagacgcctt
aattaacata
tgtcataaat
tgtaatttac
aatttatata
acgcagcecttce
ccaaaatgtt
ctgcgagcag
atcacaaact
gataaccatc
aaacctataa
cagcggccgce
gacaccgccec
cccgeccaceg
ccttcggata
tgagatttaa
cctttgaata
cccagggtga
aggccacagc
aacccttcetce
attacttcca
atgtggacca
atatccgtgt
aaccctaaga
ggtacccggg
atccgtaatg
tacagggaaa
gtgatggatg
ttectggecce

tttaaattct
ctattgtttt
catgcgccgce
gctaaaacgt
atttgcatat
caactccccg
gtggccgaac
gtatctgtac
gcaaattcga
gtacgtccga
aaaacgttgt
gtgatcaaag
taacaaacta
tatgtatcgc
tagagatcaa
gcgttccgge
agtgacaacg
cgttaaaact
agccgcgaag
gtttagacaa
taactccata
tgtacatgct
aacgcagcaa
acatgctgaa
aagaaaacaa
ttgcaaacgt
atttctacaa
aagatgtgta
ttgctggcaa
aaatgctaaa
attatctata
aaatgattca
gtcgtcttcet
gttattatcg
atatatgtct
aacagtgcta
atcaatgaat
ttctagttca
gtacgaaccg
ttgtttgttg
ggaaatgtct
tcgcaaataa
atattccgga
gggaattcga
ccgcagccat
ctaccgttgg
tactgtcaag
tattgacgac
ctacagaata
taggggagtg
cctaacctat
ctaccactcc
accaaataac
cgtaggcctc
aaccatgtat
attctatcac
atccttteccet
ttaaacccga
cttggaccceg
ttttcecttgt
aacacgctct

23177

ccaattttaa
ttaacgcaaa
tacaacactc
gttgcgcgtt
taacggcgat
ccecgegttga
acgtcgagcyg
accgaatgat
aaatatatac
acgttgattt
acatcctcgce
tgtggaataa
gccatcttgt
acgtcaagaa
ataaagcgcg
acgagctttg
atcacgccca
attaagccat
tatggcgaat
gaaagctaca
cacggtattc
gttaacggct
gagaaacatt
caacaagatt
tgtaccgcgce
ggtttcgtgt
ccacgactcc
taaaccacca
ctgcaagggt
tttgtttttt
attgaaaacg
cagttaattt
tcttcgtatt
tatccatata
tttttaatgg
ttttctggta
ttgggatcgt
attacaccat
ttaaacaaaa
ttaaaaataa
atcaatatat
ataagtattt
ttattcatac
tccgeccatga
cttggccaga
agaaggaaaa
gctaccacag
tttgttccce
agaaaggtta
ggctccactg
gacccatatg
cgttacttca
aaaaggaatc
ggcactgcgt
gtacaattca
tagtgaattc
gggacccggce
cacgatgaag
cttcatggaa
tgtcaacatg
gcgttgcgac

cgcgagccat
ctaaacttat
gtcgttatga
caacgcggca
tttttaaatt
ctcgectgcecac
ggtggtcgat
cgtcgggcga
agttgggttyg
gcatgcaagce
ttttaatcat
tgttttecttt
aagttagttt
ttaacaatgc
aattaaatag
attgtaataa
aaagaactgc
ccaatcgacc
gcatcgtata
tatttaattg
tacaatggcg
ccgceccacta
tgtatgaaag
aatatgcctc
ggcggtatgt
gccaagtgtg
aagtgtgtgg
aactgccaaa
ctcaatccta
attaacgata
cgtagttata
gcgacaatat
ccttctettt
tgtatctatc
ggtgtatagt
gttcttcgga
cggttttgta
tttttagcag
acagttcacc
cagccattgt
agttgctgat
tactgttttc
cgtcccacca
cgtatccaag
tcectececgeeg
atggcatctt
tcacaacgcc
¢g9g9aggggyg
aggttgaatt
ctgttattct
taaactactc
cacccaaacc
agctttgget
tcgaaaacag
gagaatttaa
gcggccgecg
aagaaccaaa
cttgtcgttyg
gacagcttcc
cgtcccacta
cccgactatg

-110-

tttgatacac
tgtggtaagc
acgcagacgg
aacatcgcaa
atcttattta
ctcgagecagt
gaccagcggce
aggcacgtcg
tttgcgcata
cgaaattaaa
gccgtecgatt
gtattcccga
catttaatgc
gcecegttgte
cttgcgacge
gtttttacga
cgactacaaa
gttagtcgaa
acgtgtggag
atcccgatga
gggttttggt
ttaatgaaat
aatgcgtaga
cgtgtataaa
acaggaagag
aaaaccgatg
gtgaagtcat
aaatgaaaac
tttgtaatta
caaaccaaac
atcgctgagg
aattttattt
ttcatttttc
gtatagagta
accgctgege
gtgtgttgct
caatatgttg
caccggatta
tcecettttet
aatgagacgc
atcatggaga
gtaacagttt
tcgggcgegg
gaggcgttac
ccgccectgg
caacacccgce
ctcctgggeg
gaccaacaaa
ctggccctge
agatgataac
ctceccgecat
tgttcttgac
gaggctacaa
taaatacgac
tcttaaagac
gccgctecag
aactcactct
gatggaaagyg
ccattgttaa
gacccaaccg
tacctcatga

gtgtgtcgat
aataattaaa
cgccggtcetce
aagccaatag
ataaatagtt
tcgttgacgce
gtgccgecacg
gcctccaagt
tctatcgtgg
tcattgecgat
aaatcgcgca
gtcaagcgca
aactttatcc
gcatctcaac
aacgtgcacg
agcgatgaca
attaccgagt
tcaggaccgce
tcecgeteatt
ttttattgat
caaaatttcc
taaaaattcc
aggaaagaaa
aaaaatattg
gtttatacta
tttaatcaag
gcatctttta
tgtcgacaag
ttgaataata
gcaacaagaa
taatatttaa
tcacataaac
tcctcataaa
aattttttgt
atagtttttc
ttaattatta
ccggcatagt
acataacttt
atactattgt
acaaactaat
taattaaaat
tgtaataaaa
atcagatctg
cgcagaagaa
ctcgtccacc
ctctccegea
gtggacatga
atctctatac
tccececcatca
tttgtaacaa
acaatccccce
tccactattg
acctctagaa
caggactaca
ccecccacttg
aattctagaa
cttcaaggaa
aaaagagttc
cgaccaagaa
ttgttacaaa
cgtgattagg

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220



atecgtcgage
ggcggcggcet
atcgatcgtg
gctgaagagg
ccagacgcac
atttattaag
aataattcat
tcagcgtcett
cgattagttt
tcgectcaacg
gtttgtgttt
tttetttecat
tggacatatt
ccctegtegt
attgtgtcgg
gattgcgggc
acgttagaaa
ggcggtggtyg
ggaggcggag
ttaggcaaca
accggtctga
tcgtctaaag
gacatcgatg
ggcggcgagtyg
accggcgcag
ggtggtggca
gtaatttcgc
ttgtaaagag
cagcattgta
aaacgtcgtt
tgtcgtaaat
gatgcgcatc
tacgattcgt
actgcaaaaa
ttttatcgca
ttaacgctga
tctattttaa
ccgatttatt
ttattagaca
acataaaact
acggattgtg
gtccggaaaa
aacatacaag
gctcacaatt
atgagtgagc
cctgtegtge
tgggcgctcet
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttcecgctcecce
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc

cttcatgggt
gcccaataat
tcatctggga
aggaaattct
ctctgttcac
cgctagattc
taaatttata
tatatctgaa
caaacaaggg
ccacaaaact
tgttttgtaa
cactgtegtt
taacatcggg
tagaagttgc
ctaacacgtc
gtttttgggce
gcgatggtge
gagctgatga
gcggaggtgg
cagtcggcac
gacgagtgcg
gtgcagcggg
gtggtggtgg
ccgccggtat
gcgcegetgg
attcaatatt
tatcgtttac
attgtctcaa
gtggcgagac
ggcaagcttt
gttgtttttg
aattttgttg
catggccacc
cgtcaaaact
caagcccact
cgaaataaaa
tcacggttcc
tgaaacacta
gctgtgtgaa
cgaaaatgtc
caaacacgaa
aattcgacac
ttgctaacgt
ccacacaaca
taactcacat
cagctgcatt
tccgcettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctecectgtte
gtggcgcttt
aagctgggcet
tatcgtcttyg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat

23177

gggcagcaac
gaaccttcac
gaacttctac
ccttgaagtt
tggtccggeg
tgtgcgttgt
atctttaggg
tttaaatatt
ttgtttttece
tgccaaatct
taaaggttcg
agtgtacaat
cgtgttagcet
ttccgaagac
cgcgatcaaa
gggtttcaat
aggcggtggt
taaatctacc
tggcggtgat
ctcaactatt
atttttttcg
ttgaggttcce
tggtggaggc
aatttgttct
ctgcacaacyg
ataattggaa
cgtgccgata
gctcgecgea
acttcgctgt
aaaatattta
ataatttgcg
ttcctattat
acaaatgcta
cggtataaaa
agcaaattgt
gttcaccagt
atcaacaacc
caaattaaag
gcgctcaacg
ttatatttcg
aactcactta
acaactatgc
aatcatggtc
tacgagccgg
taattgcgtt
aatgaatcgg
cgctcactga
aggcggtaat
aaggccagca
tccgecccece
caggactata
cgaccctgcec
ctcatagcetce
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat

aacgagtacc
tctgagtaca
aagcccatcg
tcecectggtgt
tattaaaaca
tgatttacag
tggtatgtta
aaatcctcaa
gaaccgatgg
tgtagcagca
acgtcgttceca
tgactcgacg
ttattaggcc
gattttgcca
tttgtagttg
ctaactgtgce
aacatttcag
atcggtggag
gcagacggcyg
gtactggttt
tttctaatag
gtcggcattg
gctggaatgt
ggtttagttt
gaaggtcgtc
tacaaatcgt
tttaacaacc
cgccgataac
cgtcgacgta
aaagaacatc
cttcegcagt
tgaataaata
cgctgcaaac
taatcaacgg
atttgcagaa
taatgagcga
aagtgatcgt
gcgagcttte
atttgcacaa
aagcacttga
gcgtgcacga
acgtttcgtt
atagctgttt
aagcataaag
gcgctcactg
ccaacgcgeg
ctcgetgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccecegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcce
gattacgcgce
cgctcagtgg
cttcacctag

-111-

gcatcagceccect
ccaactcgtt
tttacatcgg
tcaaagtaaa
cgatacattg
acaattgttg
gagcgaaaat
tagatttgta
ctggactatc
atctagcecttt
aaatattatg
taaacacgtt
gattatcgtc
tagccacacg
agctttttgg
ccgattttaa
acggcaaatc
gcgcaggcgyg
gtttaggctc
cgggcgceegt
cttccaacaa
gtggagcggg
taggcacggg
gttcgcgcecac
tgcttcgagg
aaaaatctgc
gctcaatgta
aagccttttce
catgtatgcect
tctgttcage
atcgacacgt
agattgtaca
gctggtacaa
gcgectttgge
aacaatttcg
ccacccaaat
gatggactac
gtaccaactt
gcacaatttc
tcgecgtgtat
cggcacgttg
tgactggtac
cctgtgtgaa
tgtaaagcct
ccecgcetttece
gggagaggcyg
tcggtcecgttce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgttteccce
tacctgtcecg
tatctcagtt
cagcccgacce
gacttatcgc
ggtgctacag
ggtatctgceg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa

ggctaagaag
cgaacagttc
taccgactct
ggagtttgca
ttattagtac
tacgtatttt
caaatgattt
aaataggttt
taatggattt
gtcgatattce
cgcttttgta
aaataaagct
gtcgtcccaa
acgcctatta
aattatttct
ttcagacaac
tactaatggc
ggctggcggce
aaatgtctct
ttttggtttg
ttgttgtctg
cggcaattca
agaaggtggt
gattgtgggce
cagcgcttgg
tataagcatt
agcaattgta
atttttacta
ttgttgtcaa
accactgtgt
tcaaaaaatt
gattcatatc
ttttacgaaa
aaaatatcta
gcgcacaatt
tttataaaaa
attgactgtc
gttagcaata
atacacaacg
gtttgcgatt
gagtatttta
gcggegtgtt
attgttatcc
ggggtgccta
agtcgggaaa
gtttgcgtat
ggctgcggcg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttctecce
cggtgtaggt
gctgcecgecett
cactggcagce
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880



aagttttaaa
aatcagtgag
ccececgtegtyg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggc
ccaacgatca
cggtccteeg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tcccecgaaaa
aaataggcgt
10020
ctgacacatg
10080
acaagcccgt
10140
ggcatcagag
10200
cgtaaggaga
10260
agggcgatcg
10320
aaggcgatta
10380
cagtgcc

<210> 9
<211> 20
<212> PRT
<213>

<400> 9

tcaatctaaa
gcacctatct
tagataacta
gacccacgcet
cgcagaagtyg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat
gtgccacctg
atcacgaggce

cagctccegg
cagggcgcegt
cagattgtac
aaataccgca
gtgcgggcecet

agttgggtaa

23177

gtatatatga
cagcgatctg
cgatacggga
caccggctcece
gtcctgcaac
gtagttcgcce
cacgctcgtce
catgatcccce
gaagtaagtt
ctgtcatgcecce
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga
cctttegtcet

agacggtcac
cagcgggtgt
tgagagtgca
tcaggcgcca
cttcegectatt

cgccagggtt

circovirut & lon

gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatcegcce
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt
cgecgegttte

agcttgtctg
tggcgggtgt
ccatatgecgg
ttcgccattce
acgccagcetg

ttcccagteca

tctgacagtt
tcatccatag
tctggcccceca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgcet
aaagtgctca
ttgagatcca
ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc
atcatgacat

ggtgatgacg
taagcggatg
cggggctggce
tgtgaaatac
aggctgcgca
gcgaaagggg
cgacgttgta

10387

accaatgctt
ttgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccecggtte
ttagctcctt
tggttatggce
tgactggtga
cttgccecgge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt
taacctataa
gtgaaaacct

ccgggageag
ttaactatgc
cgcacagatg
actgttggga
gatgtgctgce

aaacgacggc

Ser Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg His His Pro Pro Ser

1

5

His Leu Gly Gln

20
<210> 10
<211> 19
<212> PRT
<213>
<400> 10

10

circovirut & lon

15

Pro Arg His His Tyr Arg Pro Arg Arg Lys Asn Gly Ile Phe Asn Thr

1

Thr Leu Ser

5

10

15
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8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960



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

11

233

PRT
Nhén tao

<220>

<223> Pay la trinh

khung doc md 2.

<400> 11

Met Thr Tyr Pro Arg
1 5

Ser His Leu Gly Gln
20

Arg His Arg Tyr Arg
35

Leu Ser Arg Thr Phe
50 55

Pro Ser Trp Ala Val
65 70

Pro Pro Gly Gly Gly
85

Arg Ile Lys Lys Val
100

Gln Gly Asp Arg Gly
115

Phe VvVal Thr Lys Ala
130

Ser
145

Ser Arg His Thr
150

Phe
165

Asn
180

vVal
195

ty axit

Arg Arg
10

Ile Leu
25

Trp Arg
40

Gly Tyr

Asp Met

Thr Asn

90

Lys Val
105

val Gly
120

Thr Ala

135

Ile Pro

Thr Pro Lys Pro Val Leu Asp Ser Thr
170

185

200

23177

amin cua circovirut

Tyr Arg Arg Arg Arg
15

Arg Arg Arg Pro Trp
30

Arg Lys Asn Gly Ile
45

Thr Vval Lys Ala Thr
60

Phe Asn Ile
80

Met Arg

75

Ile Ser Ile Pro
95

Lys

Glu Phe Trp Pro

110

Cys

Ala
125

Ser Thr Val Ile

Leu Thr Tyr Pro

140

Asp

Gln Pro Phe
155

Ser Tyr

Ile Asp
175

190

205

160

typ

His

Leu

Phe

Thr

Asp

Phe

Ser

Leu

Tyr

His

Tyr

Asn Lys Arg Asn Gln Leu Trp Leu Arg Leu Gln Thr

Asp His Val Gly Leu Gly Thr Ala Phe Glu Asn Ser

Gln Asp Tyr Asn Ile Arg Val Thr Met Tyr Val Gln Phe

210

215

220

Asn Leu Lys Asp Pro Pro Leu Lys Pro

225 230

-113-

Arg

val

Asn

vVal

Asp

Glu

Pro

Asp

Val

Ser

Phe

Ser

Ile

Arg

lon,

Pro

His

Thr

Arg

Phe

TyTr

Ile

Asp

Asn

Arg

Gln

Arg

Tyr

Glu

Arg

Pro

Arg

Thr

Val

Tyr

Thr

Asn

Tyr

Tyr

Pro

Asn

Asp

Phe





