BO GIAO DUC VA PAO TAO
PAI HOC THAI NGUYEN

NGUYEN THI BiCH NGA

NGHIEN CUU PAC PIEM GEN H5 VA N1 CUA VIRUS

CUM A/H5N1 PHAN LAP TAI VIET NAM PE TAO NGUON
NGUYEN LIEU SAN XUAT VACCINE THE HE MOI

LUAN AN TIEN Si SINH HQC

BO GIAO DUC VA PAO TAO
PAI HQOC THAI NGUYEN









LOI CAM DOAN

To1 xin cam doan:

D4y 1a cong trinh nghién ciru do t6i thuc hién va mot sb két qua cing cong tac

V61 cac cong sy khac.

Céc so liéu va két qua trinh bay trong luan an 13 trung thuc, mot phan da duoc
cong bo trén cac tap chi khoa hoc chuyén nganh voi sy dong ¥ va cho phép cua cac
dong tac gia.

Phan con lai chua duoc ai cong bd trong bat ky cong trinh nao khac.

Ngay thang nam 2012

Tac gia

Nguyén Thi Bich Nga



MUC LUC

Trang phu bia

Lo1 cam on

Loi cam doan

Muc luc

Danh muc cac ky hiéu , c4c chir viét tat
Danh muc cac bang

Danh muc cac hinh

MO PAU
CHUONG 1. TONG QUAN TAI LIEU
1.1. DAI CUONG VE VIRUS CUM
1.1.1. Virus cum va phan loai virus cum
1.1.2. Dic diém tién hoa tao nén céc phan dong c6 doc lyc cao cua virus
cum A/H5N1
1.1.3 Sy hinh thanh genotype cua virus cam A/H5N1 trén thé gidi va Viét
Nam
1.1.4 Bién d6i thanh phan gen hemagglutinin (HA) tao nén cac nhom
khéng nguyén (clade) cua virus cam A/H5N1
1.2 DAC BPIEM CAU TRUC VIRUS CUM A
1.2.1. Pic tinh ciu trac chung
1.2.2. CAu trac hé gen cua virus cam A
1.2.3. Chtic nang cac phan doan trong hé gen

1.3. CAU TRUC, CHUC NANG CUA HEMAGGLUTININ VA
NEURAMINIDASE
1.3.1. Protein hemagglutinin (HA)

1.3.2. Protein neuraminidase (NA)
1.4. CAC YEU TO QUYET BPINH BOC LUC
1.5. CAC PHUONG THUC BIEN BDOI KHANG NGUYEN
1.5.1. Hién tuong «léch khang nguyén»
1.5.2. Hién tuong «tron khang nguyén»
1.5.3. Hién tugng glycosyl hoa
1.6. BENH CUM GIA CAM
1.6.1. Lich st bénh ciim gia cam
1.6.2. Tinh hinh bénh cam A/H5N1 trén thé gidi
1.6.3. Tinh hinh dich cam A/H5N1 ¢ Viét Nam
1.6.4. Pac diém ciia bénh cum gia cam
1.6.4.1. Triéu chitng - bénh tich & cOm gia cam

Trang

iii
Vi
vii
viii

o &~ b b

11
11
13
14
15

15
19
21
22
22
24
24
25
25
27
28
28
28



1.6.4.2. Triéu ching bénh cim gia cam & nguoi

1.6.5.
1.6.6.
1.6.7.
1.6.8.
1.7.
1.8.

Tinh thich ing da vat chu cta virus cam A/H5N1

Co ché xdm nhi®m va nhan 1én cta virus cim A trong té bao
Phuong thire lay truyén cua virus cam gia cam

Strc dé khang cua virus

CAC LOAI VACXIN PHONG BENH CHO GIA CAM

MOT SO NGHIEN CUU VE VIRUS CUM GIA CAM A/H5N1 TAI VIET
NAM

CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.

2.2.

2.3.

2.4.
2.4.1.
2.4.2.

2.5.

2.6.

2.6.1.
2.6.2.
2.6.3.
2.1.
2.7.1.
2.7.2.
2.7.3.
2.7.4.
2.8.
2.9.
2.9.1.
2.9.2.
2.9.3.
2.9.4.
2.9.5.
2.9.6.

POI TUQONG

NOI DUNG

VAT LIEU

DUNG CU, TRANG THIET BI VA HOA CHAT NGHIEN CUU
Dung cu, trang thiét bi

Hoa chat

QUI TRINH NGHIEN CUU PHAN TICH GEN H5 VA N1 CUA VIRUS

CUM A/H5N1

CAC PHUONG PHAP SINH HOC PHAN TU NGHIEN CUU GEN

VIRUS CUM A/H5N1

Phuong phap tach chiét ARN tong s6

Phuong phap RT-PCR

Phuong phap dién di kiém tra va tinh sach san phdm RT-PCR
PHUONG PHAP DONG HOA

Nbi san pham RT-PCR/PCR vao vector tach dong

Chuyén nap san pham dong héa vao té bao kha bién

Chon loc, nudi cay khuan lac va tach chiét ADN téi td hop
Kiém tra ADN tai t6 hop

PHUONG PHAP XAC PINH TRINH TU NUCLEOTIDE
PHUONG PHAP XU LY SO LIEU

Xitr Iy chudi trong chuong trinh Chromas

Chuong trinh bién tap chudi nucleotide SeqEd

H¢ chuong trinh MacVector

Chuong trinh so sanh va phan tich chudi gen GeneDoc
Chuong trinh phén tich di truyén tién héa phan tor (MEGA)

Xt 1y s6 liéu trong nghién ctru

CHUONG 3. KET QUA VA BAN LUAN

3.1.

THU NHAN VA LUU GIU GEN H5 CUA VIRUS CUM A/H5N1

29
29
31
32
33
33
36

39
39
39
39
40
40
40
40

41

41
42
42
43
43
44
45
45
45
47
47
48
48
48
49
49
50
50



3.1.1.
3.1.2.
3.1.3.

3.1.4.

3.1.5.
3.1.6.

3.2.

3.2.1
3.2.2

3.3.

3.3.1.
3.3.2.
3.3.3.

TRONG VECTOR TACH DONG

Tach ARN téng sb va thuc hién RT-PCR

Dong hoa san pham va luu gen H5 trong vector tach dong

Giai trinh tu va phén tich thanh phan amino acid cia HA (H5) so
sanh vé thanh phan nucleotide va amino acid véi cac chudi dang ky
trong Ngéan hang gen

Phan tich vi tri diém cét protease, bam dinh thu thé, epitope va
glycosyl hoa cua polypeptide H5 trén co s trinh tur amino acid suy
dién

Phan tich twong dong vé nucleotide va amino acid & H5

Phan tich méi quan hé pha hé va ngudn géc gitta cac chang cua Viét
Nam va thé gioi

XAC PINH CAC PHAN NHANH NHOM KHANG NGUYEN (CLADE)
XUAT HIEN MOI TAI VIET NAM

Két qua su hinh thanh phan nhém khang nguyén méi 1.1 cua clade 1
Két qua su hinh thanh phan nhém khang nguyén méi cua clade 2.3.2
va2.3.4

THU NHAN, GIAI TRINH TU VA LUU GIU GEN N1 CAC CHUNG
VIRUS CUM A/H5N1 TRONG VECTOR TACH DONG

Thuc hién RT-PCR thu nhan gen N1

Dong hoa san pham gen N1 trong vector tach dong

Phan tich thanh phan nucleotide va amino acid cta gen N1

3.3.3.1. Phan tich thanh phdn nucleotide gen N1
3.3.3.2. Phan tich thanh phdn amino aicd gen N1

3.3.4.
3.3.5.

Phan tich dot bién truot-xoa gen ctia N1 qua thoi gian tién hoa
Phan tich mdi quan hé pha hé gen N1 ciia cac chiing virus cim
A/H5NI giai doan 1996 - 2011

KET LUAN

DE XUAT VA KIEN NGHI

TAI LIEU THAM KHAO

DANH SACH CAC BAI BAO LIEN QUAN DEN LUAN AN PA CONG BO
PHU LUC

50
52
54

65

67
69

73

74
76

79

79
81
83
83
85
89
92

98
99
100
114



Ky hi¢u
bp

Ck
dNTP
ddNTP
Dk
DNA
FAO
Gs

HA

HI
HPAI
kb

kDa
LB
LPAI

Md
MEGA
NA
NEP
NP

NS
OIE
PA
PB1
PB2
RNA
RNP
RT-PCR

SPF
WHO

Vi

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Tiéng Anh

base pair

Chicken

Deoxy Nucleotide Triphosphate
dideoxy Nucleotide Triphosphate
Duck

Acid deoxyribonucleic

Food and Agricultural Organization
Goose

Hemagglutinin

Hemagglutination Inhibition
Highly Pathogenic Avian Influenza
Kilo base

Kilodalton

Luria-Bertani medium

Low Pathogenic Avian Influenza
Matrix protein

Muscovy duck

Molecular Evolutionary Genetics Analysis

Neuraminidase

Nuclear Export Protein
Nucleoprotein

Non-structural protein

Office International des Epizooties
Polymerase acidic protein
Polymerase basic protein 1
Polymerase basic protein 2
Ribonucleic acid
Ribonucleoprotein

Revertranscription Polymerase Chain
Reaction
Specific Pathogen Free

World Health Organization

Tiéng Viét

Cap bazo

Ga

Deoxy Nucleotide Triphosphate
dideoxy Nucleotide Triphosphate
Vit

AXxit deoxyribonucleic

T6 chirc ndng luong thé gisi
Ngong

Khéng nguyén HA

Phan tng ngung két hong cau
CUm gia cam thé doc luc cao
Kilo base

Pon vi khdi lugng kilodalton
Moi truong LB

CUm gia cam thé doc luc thap
Protein d¢m M

Ngan

Phan tich di truyén tién hoé phan tu
Khang nguyén NA

Nuclear Export Protein
Nucleoprotein

Protein khéng cu tric

T6 chuc dich té thé gioi

Protein PA

Protein PB1

Protein PB2

Axit ribonucleic
Ribonucleoprotein

Phan g tring hop chudi PCR

nguoc
Khong tdc nhan mam bénh

T chic Y thé thé gioi



Vi



Bang 1.1

Bang 2.1

Bang 2.2

Bang 2.3
Béng 2.4

Bang 2.5
Bang 3.1

Bang 3.2

Bang 3.3

Bang 3.4

Bang 3.5

Bang 3.6

Bang 3.7

Béang 3.8

DANH MUC CAC BANG

Thdng ké s6 lugng ngudi bi nhiém va chét do cum gia cam qua
cac nam.

Danh sach cac chung virus caim A/H5N1 phan 13p giai doan
2004 — 2011.

Danh sach céac cip moi sir dung trong thu nhan gen khang
nguyén H5 va N1.

Thanh phan phan g RT-PCR va chu trinh nhiét.

Danh sach céac cap mdi st dung trong giai trinh ty gen khang
nguyén H5 va N1.

Thanh phan phan ng va chu trinh nhiét giai trinh ty.

Danh sach cac chung virus cam A/H5N1 cua Viét Nam va thé
gidi str dung chudi H5 trong phén tich so sanh thanh phan gen va
moi quan hé ngudn gbe pha hé.

Céc vi tri nucleotide sai khac trong chudi HS gitta cac chung so
sanh.

Két qua tong hop phat hién 41 vi tri sai khac amino acid ctia
chudi H5 so sanh & 32 chung phan 14p tai Viét Nam tir nim 2004
- 2011.

Céc vi tri amino acid quan trong trong chudi polypeptide H5
Ty 1& (%) twong ddng vé nuleotide (trén duong chéo) va amino
acid (dudi duong chéo) cua gen H5.

Két qua thong ké 14 chung virus cim AH5N1 dugc xac dinh gen
HS5 va cac nhém khang nguyén giai doan 2004 — 2011 trong
nghién ctru.

Danh sach cac chung cam A/H5N1 thu thap qua cac nam 2004-
2011 d4 giai trinh tu va cung cap chudi gen N1 st dung dé so
sanh nucleotide va amino acid.

Két qua thong ké 14 chung virus cam A/H5N1 giai doan 2004-
2011 da dugc giai trinh tu va dang ky gen N1

Trang
26

39

42

42
47

47
54

56

64

65
68

78

83

97



