MUC LUC

LT @I6T EIEU. ... s e ees e 5
Lo nNA XUAE DA ..ottt 13
LOT CAM OM oo 15
LOT NOT @AU ... 17
ADSEFACT. ....c.eiiiieci e 23
Danh mMue tF VISt EAE ..........ooivreieieeeieeeeeeeee e 29
Danh muc bAng............ccoooiiiiii 31
Danh muc hinh ... 32
Chuong 1. CUM GIA CAM VA VACCINE PHONG BENH.......37
GG LRIBU ... 37
1.1. Bénh cam gia cAm do virus CUM A .........ccocovvvvvevreererrerirenens 38
1.1.1. Lich sur bung phat va tinh fzinh dich ciim gia cam trén thé gidi....... 38
1.1.2. Tinh hil:lh dich cum gia cam é‘Viét NAM oo 41
1.1.3. Dac diém cuia bénh Cim gia CaM........ccovvveieeeeeeeeeeeeeeeeens 49
1.2. Pai Curong V& VIrus CM A .......c.ooveveececeeeeecesee e 50
1.2.1. Phan 10gi VIFUS CUM .....ooviviiiiieeee et snebe e 50
1.2.2. Bdc tinh cdu triic chung ciia Virus COM A ......ovveeeveerereeesnsiissnenes 51
1.2.3. Clu triic hé Gen Clia VIFUS CliM A .....eoeeeeveeeeeeeeeeeeeeevessenesossenesinns 53
1.2.4. Ch,LZ"c nang cac phan dogn trong hé gen cua virus cum A ............. 55
1.2.5. Cdzlt tmc churc ndng cua protein hemagglutinin..................c........ 56
1.2.6. Biéen doi thanh phan hemagglutinin tao nén cac clade cua

VIruS CUm A/HSENL VA ATHENG ..o 60
1.2.7. Su hz‘nh thgznh genotype CUAVIFUS CUM Ao 63
1.2.8. Cdcyéy to quyé{dinh doc luc cua virus cum A .............. 67
1.2.9. Co ché xam nhiem va nhan lén cua virus cum A trong té bao ...... 68

1.2.10. Cdc phwong thirc bién doi khang nguyén ciia virus ciim A ......... 70



8 CHU HOANG HA (Chil bién) va nnk.

1.2.11. Tinh thich ting da vt chii Cua VIFUS CLM .....c.cvverceceeeeeeeeeen 74
1.2.12. Phirong thirc |Gy truyén cia Virus Cim gia Cam ............cooeevceneneens 76
1.2.13. Strc dé KNANG CUA VITUS. .......oovveeeeeeeeeseeseeeseseesesseseseeesssssssssesenens 76
1.3. Cac loai vaccine phong bénh cho gia CAm...........cc.co.covvevennnn, 77
1.3.1. VACCINE trUYEN thONG .....vvrereeeeeeeeeeeseseeses e ses e 77
1.3.2. Vaccine thé hé méi hay vaccine cong nghé gen ............ooeeovveenenees 77
1.3.3. VACCING 11 TRIEC VAT o...eocveevecee ittt sttt 81
KEETUAD ..o 83
Tailiéu tham Khao ... 84
Chuong 2. TOI UU QUA TRINH BIEU HIEN VA TINH

SACH PROTEIN HA TAI TO HQP TU THUC VAT.................. 99
GIOT thi€U ..o 99
2.1. Cac hé thong biéu hién protein ¢ thwe Vat.............cc.co..o....... 100
2.2. Biéu hién protein tam thoi théng qua vi khuén

Agrobacterium tumMETaCIENS. ... 101
2.3. Ung dung hé thong thwc vt trong viéc san xuit protein

co hoat tinh sinh hoc ... 104
2.4. Két qua lIwa chon cac diéu kién cho su biéu hién tam thoi

khang nguyén HA ciia virus ciim A/H5N1 trén cdy thudcla...... 111
2.4.1. Diéu kién nudi cay thuoc 1 thuy canh .........coeeeecereereeveerrinee. 111
2.4.2. Tudi ciy thuo‘q la thuy canh cho bié}g NaAp kAUGR ..o, 113
2.4.3. Mat do vi khudn trong dung dich bién nap ..., 115
2.4.4. Thoi Gian Bien NAP ...........cccccveviiiiiiiiiiniissssss s 115
2.4.5. Thoi gian thu hoach 14 Sau Dién AP .......oeoeoeeeeeeeeeeereerernesr. 117
2.5. Cac phwong phap tach chiét, thu hoi va tinh sach

protein tlr thwe VAt ... 119
2.5.1. Cac phirong phdp tach chiét va thu héi protein tong sé tir

FRIEC VAT «ovveiveiveeee ittt et st s be et s besae e besaeenesbesneesbesbeenbens 120
2.5.2. Cdc phwong phdp tinh sach protein tdi t6 hop ti thwc vt .......... 123
2.6. Két qua lya chon diéu kién tinh sach khang nguyén HA

dung hop ELP tir cay thudc 14 bing mang mITC..............c......... 131
2.6.1. Lwa chon néng do PEG 8000 cho tinh sach protein .................... 131
2.6.2. Lwa chon giai doan lam giau protein tinh SACH..............ccooucuene... 133

2.6.3. Hiéu sudt thu hoi protein HA bang mITC ...........ooweeeceeeeereersnerinns 134



CONG NGHE TAO VACCINE CUM GIA CAM TU THUC VAT:
TU NGHIEN CUU BEN BINH HUGNG UNG DUNG TAI VIET NAM

| G LT 1 T
Taili€u tham Khao .............ccoooiiiiii
Chuong 3. TANG CUONG SU BIEU HIEN VA KHA
NANG TINH SACH CUA PROTEIN HA TRIMER BANG
CACHDUNG HOPELP...........ccocooomoeieeeeerereeeneseerenenin e,
TR 1TSS

3.1. Thiét ké cac cAu trGic mang gen ma héa protein H5 cia
virus cim A/H5N1 trong c@y thuoc 14............ccoceiiiiiiiicice,

3.2. Biéu hién cac dang protein H5 caa virus cim A/H5N1
trong CaY thUuOC 14........cooiiiiee e,

3.3. Tinh sach cac dang protein H5 tai to hop.........cccccovveveennnnn.
3.4. Phéan tich dic diém ciu tric va chirc ning cha Cac
protein H5 tai to NopP.......cccveeveiiiece e
3.5. Pap wng mién dich caa c4c protein H5 tai to hop.................
3.6. Tiém niing tao ra cac khang thé trung hoa sau khi tiém
tang cwong véi cac dang protein H5 caa H5N1 tai to hop
KNAC NNAU ...t
3.7. Cac protein H5 cua virus cuim A/H5N1 tir thuc vat ciing
tao ra cac khang the trung hoa chong lai cac chang virus
H5N1 KNAC NNAU.......ccoiiiiiiiee e
KEETUAD ..o
Tai liéu tham KhAo ...,
Chuong 4. SU TUONG TAC CUA S:-Tag VA S-Protein
TAO HA OLIGQMER G[UP TANG CUONG TINH SINH
MIEN DICH TREN CHUQT ...
GAGT tHIGU ...
4.1. Thiét ké va biéu hi¢n cac protein H5 trimer dung hop
S:Tag va S:-Protein ¢ thue VAt.............cooovviiiiniie
4.2. sang loc protein H5 oligomer bang phan ing ngung két
RONG CAU ...
4.3. Xac nhan sy hinh thanh cia H5 oligomer trong thuc vat....

4.4. Xac dinh dic diém ciu trdc va hoat tinh sinh hoc caa
protein H5 oligomer tinh sach............cccooco oo



10 CHU HOANG HA (Chil bién) va nnk.

4.5. H5 oligomer c6 kha niing gy dap wng mién dich tét hon

AaNg HS THMEY .o e 193
KEE TUAN ..o 199
Tai [i€u tham KNAO ..o, 200
Chwong 5. SU DUNG HQP IgMFc VOI PROTEIN HA
GIUP TANG CUONG KHA NANG BAO HQ TREN GA ........ 203
TR 1TSS 203
5.1. Thiét ké cac vector biéu hién mang gen ma héa protein
HS5TG 0lIgOMET ... 205
5.2. Sy biéu hign va khé niing gay ngung két té bao hong cau
cua protein H5TG trong dich chiét protein thuc vat................... 207
5.3. Tinh sach cac protein H5TG tir thuc VAt ..........cocovevvvenenen 209
5.4. Pic diém cau trac va chire ning sinh hoc cia protein
HS5TG tinh SaCh ..o 211
5.5. Pap ing mién dich trén ga khi cong cwong doc véi chiing
virus cim A/duck/TG/NAVET(3)/2013 clade 1 .........ccocvevervennnene, 213
5.5.1. Phat hién khdng th’eX trung hoa trong huyét thanh ga bang
phan ung vrc ché ngung ket hong cau (HI) ... 217
5.5.2. Phan tich ty I¢ bdo ho trén ga duwoc tiém vaccine voi Virus
CUM AZTHSNL Clade L1t 218
Kt TUAD ..o 220
Tailiéu tham Khao ... 221

Chwong 6. DICH CHIET THO THUC VAT CHUA HA
OLIGOMER DUNG HQP TP CO KHA NANG BAO HOQ

CAO TREN GA.....ooriiiieiiinseiseissis st 223
Gili thi€U ..o 223
6.1. Thiét ké va biéu hién cac protein H5 oligomer trong
EhUre VAL 224
6.2. Panh gia ddc diém sinh hoc va dic diém clu tric cia cic
protein H5 oligomer trong thue vat..............cccccoeovvieiencn e, 226

6.3. Panh gia tinh sinh mién dich ciia H5 oligomer trong
dich chiét thue vat tho & chudt..................oooiiiiii, 229



CONG NGHE TAO VACCINE CUM GIA CAM TU THUC VAT:
TU NGHIEN CUU BEN BINH HUGNG UNG DUNG TAI VIET NAM

6.4. Danh gia khi ning sinh mién dich ciia H5 oligomer
trong dich chiét thue vatthe 6 ga ...
6.5. Panh gia d9 6n dinh cia dich chiét thuc vat biéu hién
H5 oligomer va H5 trHmer .........cccoooveiieieceece e
KEE TUAN ...ttt
Tai ligu tham KNAO .........ccoiviiiiccc e,
Chuong 7. PHUC HE HAT NANO KIM CUONG VA
PROTEIN HA CO KHA ANANG KICH THICH TINH SINH
MIEN DICH MANH TREN CHUQOT .........ccoooiiiiieecieeis
LT R T O
7.1. Thiét ké va biéu hién protein H7pll trimer trén cay
thuoc 1a N. benthamiana ..........cccccoveieiiiinice e,
7.2. Tinh sach, xac dinh dic diém cau tric va chire ning cia

Protein H7PH TrMEr ..o
7.3. Tao phtrc hé protein H7pll trimer véi hat ND......................
7.4. Sang lgc ty 1€ tron protein H7pll trimer va hat ND .............
7.5. Panh gia kha ning kich thich dip @ng mién dich ciia

phirc hé khang nguyén H7pll trimer:ND ..o,
KEE TUAN ..o
Tai ligu tham KNAO ...,

Chuong 8. TANG CUONG KHA NANG BAO HQ PONG
THOI MOT SO CHUNG CUM GIA CAM THONG QUA
VIEC TAO TRINH TU HA NHAN TAO.......cccoooovvimrriirnnnnen

GIOT thI U ...
8.1. Lua chon cic gen ma hoa khiang nguyén HA cua cac

chiing virus ctiim A/HSNL ...
8.1.1. Thu thdp va phan loai trinh ty theo tteng NAm .............ccovevvereenn.
8.1.2. Phadn loai trinh tw thanh cac clade va subclade ...........ccccoveuee.

8.1.3. Lua chon gen ma hoa khang nguyén HA ty nhién cua ching
VIFUS CUM ATHBINL ..ot

8.1.4. Lua chon gen ma hoa khang nguyén HA nhdn tao cua chung
VIFUS CUM ATHBINL ..ot

8.1.5. Phan tich va so sdnh trinh ty ciia cdac gen HA da lwa chon.........



12 CHU HOANG HA (Chil bién) va nnk.

8.2. Thiét ké, biéu hién va danh gia hoat tinh sinh hoc ciia
protein HA trong dich chiet tho thuc vat..................ccooiienn,
8.3. Pic diém céu tric va chirc ning ciia cic protein HA
tinh SACh ...

8.4. Protein H5.c1 kich thich manh mé vi¢c tao ra khang thé
1gG dac hiéu HA va khang thé trung hoa..................cccooeen.

KEETUAD ..ot
Tai liéu tham Kh&o ...
KET LUAN CHUNG ......ooovoiiiieieieeeeeeeeese s

DANH SACH CAC CONG TRINH CUA NHOM TAC GIA
PUQC SUDUNG TRONG CUON SACH........ccccoooviiiiiiiiiiiiinnn





