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Pic di€ém cua virat
- Virit: y&u to di truyén khong t& bao, gom nucleic
acid dugc bao boc boi mot vo protein

- Kich thuéc nho (0,02 — 0,03 um), chi nhin ban dugc
trong té& bao chu

-0 ngoai t&€ bao chu duge goi la virion

- T€ bao vi khuan, dong vat, thuc vat déu cé thé bj
nhiém bdéi cac virit chuyén biét
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Structural —

O C subunits
Virion (Protein
, ) Virus RNA
- BO gen nho (190kb), DNA mach kép, e W
DNA mach don, RNA mach kép hoac

RNA mach don

- Mot so virit c6 bo gen duge phan doan
thanh vai phan tu

- V6 protein (capsid):cau tao béi cac tiéu
phan (capsomere) tao hinh chudi xoin
hoac vo 20 mat

- Nucleocapsid: phiic hgp capsid va bo
gen

- Mot s virit cé cau tric dudi hoidc dau
dinh gitip xAm nhiém té& bao cha

- Virat dong vat con c6 mang bao c6
nguodn goc tir t& bao chu
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Nudi cay va dinh lugng virut

- Nuobi cay trong t& bao chu i e
- Pinh luvgng bing k¥ thuat plaque Ui @
(vong tan) {}

agar

Pour mixture
onto nutrient agar plate

Nutrient agar
plate

Sandwich of
top agar and
\/ nutrient agar

Incubate

|<=

Phage
plaques

Lawn of host cells
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Su nhan ban cua virtit trong t&€ bao chu

- C4c buéc trong sy xam nhiém va nhin ban cda viriit trong t&
bao chu
+ Nhan dién, bam dinh (attachment)
+ Xam nhap (penetration)
+ Bi€u hién ctiia gen sém
+ Sao ma
+ Bi€u hién gen muon tao cic protein vé
+ Lap vo capsid (assembly) va nap bd gen (packaging)
+ Phéng thich virit khoi t& bao

- Dic trung ting truong cua viriut: dudng cong ting truéng don
bac (one-step-growth curve)
+ Pha tiém tang (latent phase): thoi gian c6 thé dai
+ Pha truéng thanh (maturation phase): rat nhanh

- Hé s0 nhan (burst size): sé lugng phan tii virit duge phéng
thich twr 1 t&€ bao

- Thoi gian cua mot chu ky nhan ban: 20-60 phit (phage), 8-40
gio (virut dﬁngmvﬁt)

om/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Eclipse

Maturation

Early
enzymes

\

Virus
added

Relative virus count
(plague-forming units)

Nucleic
acid

—

Latent period

Protein
coats

\

Assembly
and
release

Time

Figure 9.9 The one-step growth curve of virus replication.
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Su xAm nhiém cua virit vao t&€ bao chu

- Hai buéc xAm nhiém vao
t& bao chu:
+ Gan (attachement)
chuyén biét 1én thu quan
bé miit t& bao
+ Xam nhap (penetration):
chuyén bd gen vao té& bao
chat
- Hé thong phong vé cua té&
bao chu: khong receptor,
enzyme ciat gidi han
- Xam nhap khong chuyén
biét: Am bao (endocytosis)

CuuDuongThanCong.com
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Figure 9.10 Attachment of bacteriophage T4 to the cell wall of
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Phién ma va dich ma cua vi rat

- Gen s6Gm (early gene): gen ma hoa cac protein sGm
(early protein) dugc biéu hién truéc khi xay ra su sao
ma bd gen cua vi rit

- Gen mudn (late gene): gen ma hoa cac protein mudn
(late protein) dugc bi€u hién sau khi xay ra su sao ma bd
gen cua vi rut

- Phién ma cua gen s6m: xay ra ngay sau su’ xXam nhap
cua vi rit vao bén trong t& bao chu

- Quy udc +/- cua mach nucleic acid ¢ vi rat
B sSDNA+, ssSRNA+: khi mach c¢6 trinh ty tuong ¥ng véi
mRNA
® ssDNA-, ssRNA-: khi mach c¢é trinh tu bd sung véi
mRNA
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RNA bacteriophage

- SSRNA (MS2); dsRNA (¢6)

- Céc ssRNA 6 vi khuan dudng
rudt xAm nhiém vao té& bao chu

F+ thong qua pilus

- MS2: t& bao chu 1a E. coli, b

gen la sSRNA+, 3569 bases
- B0 gen ma hoéa 4 protein:

+ RNA replicase: tong hgp sgi
sSRNA- dé 1am khuén nhan ban

cac sgi SSRNA+
+ Protein vo

+ Protein lam tan t& bao chu

+ Protein truong thanh
- C6 hién tuong gen goi dau
(overlapplng gene)

ongThanCong.com
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5 Brotein n Coat N Replicase :j 3
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(a) Genetic map of MS2
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(ss RNA,+)
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Coat protein and
maturation protein
@ Lysis protein

Progeny virions released

(b) Flow of events during viral multiplication
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sSDNA icosahedral bacteriophage

- Thu'c khuan thé hinh da dién, bé gen ssDNA nhé

- $X174 ¢ E. coli, bo gen sgi don vong ssDNA+, 5386 bases

- C6 hién tugng gen goi dau

- Trong E. coli: primase, DNA polymerase, ligase va gyrase
cta t& bao chu gitp su tong hgp dang DNA mach kép RF
(replicative form)

- Sao ma bing co ché& cudn vong (rolling circle)
+ Hinh thanh mot dau didt don (nick) & mach + béi protein A
+ Tong hgp s¢i méi & dang thang bing cich kéo dai ddu 3’
cua mach + dva trén khuén mach -
+ Khi s¢i méi dat do dai 1 bo gen, protein cit va néi mach dé

tao thanh mot by gen sSDNA+ mdéi
- Phién ma: dugc thuc hién trén khudn la s¢i - cua RF DNA
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(b) Flow of events during $X174 replication
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sSDNA filamentous bacteriophage

- Thy'c khuan thé hinh sgi
- M13, f1, fd 6 E. coli

- M13: ng dung rong rii trong tao dong va giai trinh tu gen,

b0 gen sgi don vong
ssDNA+, 5386 bases

- Sao ma theo co ché&
tuong ty ¢X174

-Virion thoat khoi t& bao
bang phuong phap tao
choi, khong lam tan t&
bao chu (t&€ bao bi
nhié m khong chét, chi bi
giam toc do taing
trucng)

Cell
wall

NLLLLLLL LA LT LA 7

Cytoplasmic
membrane

|~

Coat proteins embedded
in cytoplasmic membrane

C-protein \
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Environment
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dSD N A ly t i c Gene designation Function

Left end

° Early
baCterlophage: T7 promoters 0.3 Overcomes host restriction
0.7 Protein kinase ..
g . 2 Early transcription
-Dang thuc khuan thé co DNA thang 1 ANA polymerase
mach kép, nhan ban trong t& bao chil rromoter sl "SI of DNA replication -
Y N 1.3 DNA ligase
bang chu trinh tan 1.7 Nonessential
~ , e - , A 2 Inactivate host RNA polymerase| Proteins
- B§ gen kha I6n, 39,9kb ¢ T7, c0 mot R e for DNA_
. replication
trinh ty lap lai ¢ hai dau 4 [ Helicase, primase and host
ysi
- Co hién tugng gen goi dau . ONE patymerass
, o 2 A » > & Broiiatar R Exonuclease =
- Cac diac diém vé nhan ban cua T7: 7 B o inin phage particle
< " 8 Head protein
+ DNA Cﬁa phage dlfdc bom vao té 9 Head assembly protein
bao chu tir dau trai cuaa bo gen Promoter — il "o oo POt
Ay A P . A o~ 3R RS
+ Mot s0 gen som dugc phienma dé | = ™ - Talproten
e ché& hé thong gidi han cua té& bao i Phags
chu: tao RNA polymerase cua viriit, 15 | Head protein SRR
tao hai protein bat hoat RNA - . e
polymerase cua té bao chu —
~ oA — 1 Tail i
- RNA polymerase cua T7 sé phién ma 7R Tiproten
cac gen con lai cua phage 18/ BHAMmENrLEn
19 DNA maturation
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Su sao ma ¢ phage T7

+ T vi tri khéi dau, sao ma
theo hai chiéu, hai dau 5’
maoi khong dugce sao chép
hoan toan

+ Cé su bat ciip bd sung 6
hai dau ctia hai by gen dé
tao bo gen kép hoac
concatemer vGi nhiéu bo
gen noi lién ti€p nhau

+ Endonuclease cua phage
cat concatemer thanh cic
b) gen riéng biét tai trinh
tu chuyén biét

CuuDuongThanCong.com

Origin of
replication

"Eye" form
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| I5/
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Phage T4 va sy sao ma

- Cau truc virion phife tap chita 25 protein khdc nhau

- B§ gen dsDNA mach thang, kich thuée 16n 1,7 x 105 bp ma héa
135 protein khac nhau; hai dau bd gen c6 su Lip lai trinh tu

- Chita 5-hydroxymethyl cytosine thay cho cytosine nén hau nhu
khong bi giéi han bdi enzyme cua t& bao chu; c¢6 su glycosyl
héa ¢ mét s6 5-hydroxymethyl cytosine tai nhé6m OH-

- Sao ma:
+ Tao concatemer nhiéu by gen
+ Phan ti nay bi cat khong chuyén biét vi tri
+ Su lap ghép bo gen vao phan dau cida vi riit theo cd ché nap
day (head-full packaging) din dén su hién dién cda trinh tu
Iip lai 6 hai dau b gen
+ Trinh tu Lip lai 6 hai dau bo gen ctia cac T4 khac nhau cé
thé€ khac nhau
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. 2 . A .
Biéu hién cac gen cua phage T4

- Gen sO0m, gen giira va gen mudn

- Promoter cuia cdc gen sém dugc nhan dién va gan béi nhian té o va
RNA polymerase cua té& bao chu

- Cdc san pham cta gen sém tao sy bién doi trén RNA polymerase t&
bao chi: gan lam bién doi cau hinh, bién doi cong héa tri tiéu phan o ...

- RNA polymerase bj bié€n ddi ciia t& bao chi nhin dién va gin vao
promoter cua gen giita

- Promoter cia gen muén dugc nhin dién béi mot nhan té o do gen giita
ma héa tao diéu kién dé RNA polymerase cta t& bao chu gin vao

AN ‘é
N
@ Tail, collar,
base plate, .
Nucleases ard 5l filar Mature phage particle
DNA polymerase Phage head proteins
New sigma factors proteins T4 lysozyme
production
| Phage DNA replication | ¢
| Early mRNA [ Middle mRNA | Late mRNA |  selfassembly |
| Early proteins [ Middle proteins | Late proteins | Lysis
l ] | ] ] |
0 5 10 15 20 25
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Cac dac tinh chung vé sy nhin ban cua virat

- Kiém soat su sinh tong hgp cia t& bao:

+ Tao protein @c ché RNA polymerase cua t& bao chu (T4, T7)

+ Tao RNA polymerase méi hodc nhan td sigma méi khong
gin vao promoter cic gen cua t& bao chu (T4)

+ B4t hoat nhan t6 dich ma (G poliovirus)

+ Phan hiy DNA t& bao chu (T4)

- Gen virdt dugc biéu hién theo trat tu thoi gian:

+ Gen sém (early gene) ma héa RNA polymerase, nhian to
sigma cua virit hodc phién ma bgi RNA polymerase cua té&
bao chu

+ Gen gitta (middle gene) va gen mudn (late gene) lién quan
dén su sao chép bo gen, tong hgp capsomere, lap ghép
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Phage 6n hoa

- Hai chu trinh nhin ban trong t& bao
- Chu trinh tan, ac tinh (lytic, virulent):
+ Kiém soat bd may sinh tong hgp ciia t& bao chi, ngin can
su sinh tong hgp protein cia t& bao
+ Sao chép bd gen cua virut
+ Tong hgp protein vo
+ Lap ghép thanh nhitng phan ti§ virit méi
+ Phong thich ra khéi té& bao.

- Chu trinh tiém tan (lysogenic):
+ S4t nhap b gen virat vao bo gen cua t& bao chu
+ Sao chép dong thoi v6i bo gen ciia t& bao chu
+ Hoat héa su thé hién cuia ciac gen khoi mao chu trinh tan
+ Chuyén qua chu trinh tan
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Pic diém sinh hoc ciia phage 6n hoa A

- C6 hinh dang tuong tuy phage T

- B gen DNA thang mach kép c6 hai ddu 5’ mach don bd sung nhau
dai 12 nu (trinh tu cos)

- Trong t& bao chu bo gen phage A d6ng vong nhd hai dau bo sung,
kich thuéc 48,5kp

- X4m nhiém va sao ma:
+ S¢i dudi cia A nhan dién va gin vao LamB trén bé miit t& bao
+ B0 gen cua A dong vong
+ Biéu hién gen sém va nhan ban bo gen theo co ché& 6

- Chu trinh tan (lytic cycle):
+ DNA bd gen dugc nhan ban hitu hiéu hon bing co ché& cuén vong
tao concatemer, nhiéu ban sao bo gen dugc tao ra bdi enzyme cat
+ Cac gen mudn dugc biéu hién va by gen dugc 1ap ghép vao dau A

- Chu trinh tiém tan (lysogenic cycle): DNA bo gen dugc sat nhap vao
bd gen t& bao chu
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Primers
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Kiém soat sw biéu hién gen ctia phage A béi cl
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Piéu hoa su biéu hién gen 6 phage A:
chu trinh tiém tan

-clla repressor khi dugc tao ra se gin vao O va O, dc ché sy
bleu hién cua toan bd cac gen cua A , phage di vao chu trinh
tiém tan

- Promoter P can dugc hoat héa béi phiic hgp protein cII va
cIII méi cho phép su phién ma cua cl

Or

)
Site3 Site2 Site 1
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Su sat nhap vao va tach ra cua ADNA
¢ bo gen té& bao chu

- Su sat nhap ADNA vao DNA bd gen cua t& bao chu:
+ Can integrase dugc ma héa béi gen int
+ Gen int dugc kiém soat béi mot promoter chi hoat dong
khi dugc hoat héa bai cIlI
+ Integrase nhan dién, cit trinh tu chuyén biét 1a att
(attachement site) hién dién trén ADNA va trén DNA E.
coli, sat nhap ADNA vao b) gen

- Sy tach ADNA khéi DNA vi khuin:
+ Excisionase do gen xis ma héa va integrase can cho su
tach ADNA khoi b gen
+ Cédc tac nhan giy ton thuong DNA s€& cam Wng
recombinase A trd nén c6 hoat tinh protease doi véi A
repressor (cI) do vay phage A khong thé di vao chu trinh
tiém tan nira
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Bacterial attachment
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Phage chuyén vi Mu

- Mu: mutator phage, tao dot bién (bat hoat chén) khi gan vao
bd gen cua t& bao chu

- Phage 6n hoa, c6 kha ning chuyén vi khi sao chép, hinh dang
tuong tu A: dau da dién, than, sdu s¢gi dudi; c6 hé thong bién doi
adenine dé tu bao vé khoi enzyme gi6i han ciia t&€ bao chu

- BO gen 39kb:
+ 37,2kb cua Mu
+ 50-150bp & dau 5’ va 1 - 2kb & dau 3’ 1a DNA cua t& bao chi
noi Mu da gan vao

- Sao chép DNA cua Mu:
+ DNA siat nhap vao DNA b6 gen t& bao chu nho transposase
tao nén sy nhan doi cia cua trinh ty Snu cia DNA té& bao chu
noi gin vao
+ Su nhan ban ciia MuDNA: chuyén vi sao chép vao nhiéu vi tri
trén DNA t€ bao chu

- Sy tao cdc phan ti phage Mu lam tan t& bao chi

uuuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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Positive activator Invertible G

of late mMRNA synthesis Segment
L (host range)

Repressor Lysis Head and

Integration tail genes

replication Variable
Host —L—end
DNA ’_I_‘—I | | (host DNA)

lys I_I—I

H:

attR

attL |—Transposase
(a)
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|

TTCGTCG DNA

Staggered cuts made
in host DNA

GCCGA Mu AGCAGCGTT
CGGCTTCGTZC GCAA
Conversion to single
strands and insertion
of Mu
GCCGA Mu CGTT
CGGCT GCAA

Repair of DNA leads to
formation of five-base-
pair duplication

(b)
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- .I\? L Ve A A
Dac diém virut dong vat

- Khac biét giira virut dong vat va phage:

+ Vitriva phu’o’ng thitc sao ma, dich ma trong té& bao

+0 mot sO virut, ngoai vo capsid con c6 mang bao (envelope) ¢6
nguon goc ti mang t& bao chi

+ Protein hién dién trén mang bao (spike) dugc ma héa tu bo
gen cua virut

+ Virtit dong vat xAm nhiém vao t& bao biang phuong phap Am
bao cung véi vo capsid

+ Virion ¢ virit dong vat: dang virat nguyén ven ngoai t& bao
c6 mang bao

+ Nucleocapsid: dang virit trong t& bao, khong c6 mang bao
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Virion
(enveloped)

Uptake into animal cell
by endocytosis
and loss of viral envelope

Uncoating Processes of
C = > virus
multiplication
Nucleocapsid Virus :
nucleic

-
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Phan loai virut dong vat

- M6t s tiéu chi phan loai:
+ Co hoac khong mang bao
+ B0 gen: ssDNA, dsDNA, partial dsDNA, ssSRNA, dsRNA,
+ Pic diém vé ciu tric
+ Piic diém vé sao ma, phién ma

DNA RNA RNA — DNA
viruses viruses viruses
Genome ss RNA ds DNA
in virion ss PhA ds BiiA =5 RS gs i (Retroviruses) (Hepadnaviruses)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Anh huéng ctia sy nhidm virit
lén té& bao dong vat

- Sinh san va lam tan t& bao (lytic infection)

- Sinh san, khong lam tan t& bao (persistent infection)

- Hién dién 6 dang tiém tan mot thoi gian dai (latent infection)

- Cam @ng tao u lanh tinh (benign), dc tinh (malignant) hoic di cin
(metastasis)

- Sy cam wng ung thu tac dong lén hai gen:
+ Proto-oncogene: kich thich ting truéng t& bao, su bi€u hién
dugc kiém soat bgi tumor suppressor gene
+ Tumor suppressor gene: ¢ ché ting trudng t& bao

- Co ché& cam @ng ung thu:
+ Khoi mao (initiation): hoat héa proto-oncogene thanh oncogene
hoidc bat hoat tumor suppressor gene lam t& bao binh thuong trd
thanh t& bao ung thu tiém tang
+ Ti€n trién (promotion): cac bi€n ddi moi trudng cam Wng t&
bao ung thu tiém tang thanh t& bao ung thu

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tumor

cell
division
Transformation
— of normal cells
Transformation to tumor cells
into tumor cell

N

2 -~ B S
// o S .
—_— 3 | Lyth
\ /" infection
N

/

_,——.—

Multiplication Death of cell @ ®@ Py

Attachment Penetration
and release " N
of virus

Y

Persistent
infection

Slow release b
of virus without @ @
cell death

Latent
infection

Virus present
but not causing
harm to cell;
later emerges
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Virut dong vat dang ssSRNA+

Kha da dang, ho Picornavirus c6 vai tro quan trong:

Nonenveloped Enveloped all ss RNA

+0 nguoi:
Poliovirus, gay bai

liét; Rhinovirus, | {@(@m
gay cam; Hepatitis Rhabdovirus

A virus, gay viém
gan siéu vi A

&5 ss RNA
Picornavirus

+0 dong vat:

FMD, giy 16 mom .
long m(’)ng @ ds RNA | | Bunyavirus
Reovirus
+ Kich thuéc nho —o0nm
30nm, dau da dién, O]
b gen sSRNA+ ¥  Paramyxovirus
Arenavirus Retrovirus

(b) RNA viruses

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sy nhiém va nhin ban sao cla o == e

\}:“ . J/;‘/

poliovirus: i
ﬁ Synthesis of new plus strands

+ sSRNA + dugc dung lam mRNA
+ Dau 5’ chita nhiéu ciu tric thin . __ .. . ocw Synthesis of minus strand

N \ o« _ o < \ proteins Encodes nonstructural
vong la noi ribosome gan vao ] proteins —
+ Chua m{t gen ma héa mot » o / ( —— Ly
polyprotein dugc cat thanh 20 Vog T Poly A
protein riéng lé sau dich ma Translation

+ Céc protein quan trong: VPg gin
vGi RNA bd gen, 4 protein vo, RNA  Polyprotein \ 4
dependent-RNA polymerase,
protease

+ Protease cua virit bat hoat cap- / "l ,\ l l l
° ° 0 N\ 2 A e A N \‘e'

binding protein va uc ché sinh tong g Xy

hgp protein caa t& bao chu s " cleave large |

protein

- Co ché& sao ma: ag - Qg

+ RNA polymerase cua virut:
ssSRNA+ — 103 ssRNA- — 10¢ { | |

Structural coat Proteases RNA polymerase

sSRNA + proteins
(b)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Virut dong vat dang ssSRNA-

Mot sé virdat quan trong:
+ Rhabdovirus: rabies
virus gay bénh dai,
vesicular stomatitis gay
viém miéng

+ Orthomyxovirus:
influenza virus gay
cim

+ Paramyxovirus: gay
bénh soi, quai bi

+ Ebola virus

CuuDuongThanCong.com

Nonenveloped

&5 ssRNA
Picornavirus

@ ds RNA

Reovirus

| 100 nm |

Enveloped all ss RNA

(am

Rhabdovirus §

Togavirus

Bunyavirus

Paramyxovirus

Arenavirus Retrovirus

(b) RNA viruses

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Rhabdovirus

- Hinh que 70 x 175nm, ¢6 mang bao, chita mot sé enzyme can cho xam
nhlem va RNA-dependent RNA polymerase

- Pic di€m nhan ban va sao
ma:

+ ssRNA- lam khuon dé€ tao
thanh cac mRNA (ssRNA+
ngan), dugc dich ma thanh
protein cua virit

+ SSRNA- lam khuon dé tao

thanh ssRNA + bo sung ctiia b

gen, sau do tao thanh cac bo
gen SSRNA -

+ Cac protein mang cua
virat, la glycoproteln, dugc
tong ho’ va chuyen vilén
mang cua t& bao chu

+ Khi nay choi dé thoat kh01
t& bao, cac nucleocapsid cua
Vlrut se dugc bao bing mang
cua t& bao chu co mang
glycoprotein cua virut

CuuDuongThanCong.com

Virion
enzymes &f
— Strand parental RNA

mRNAs
(+ sense)

\ ! ! Translation

+ Strand RNA

J 4

-— o 9
Proteins

— Strand progeny RNA

Progeny virus
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Orthomyxovirus: influenza A virus

-Virion khong co6 hinh dang dac trung (polymorphic),
nucleocapsid co kich thuéc 6 - 9 x 60nm

- Trén mang co cac protein dic trung:
+ Hemaagglutinin: khang nguyén lam ké&t tu hong cau
+ Neuraminidase: thuy phin
sialic acid cua mang té& bao chu,
ngin ngwra sy hién dién cua I
sialic acid trong virion % - g

+ RNA-dependent RNA N

polymerase % -

Neuraminidase

+ RNA endonuclease: cat D —— Envelope
primer khoi 5’ cap-mRNA cua ﬂ
t& bao W 20 N
AN RNA genome (eight fragments)

- BO gen ssRNA- nhung bi phian
doan (influenza A virus: 8 phan

doan, ma hoa cho 10 protein) -
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Virut dong vat co bo gen DNA

- Cac ho virut co bd

gen dsDNA:
papovavirus,
herpesvirus, pox
virus, adenovirus,
iridovirus

- Ho virat c6 bo gen

ssDNA:
parvovirus

Nonenveloped

& ss DNA
Parvovirus

&Y ds DNA

Papovavirus

ds DNA

Adenovirus

ds DNA

Iridovirus

Enveloped
partially
ds DNA

Hepadnavirus

Herpesvirus

' 100 nm

(@) DNA viruses

CuuDuongThanCong.com
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Papovavirus: SV4(0

- Mot so gay y ung thu ¢ dong vat, nhu simian virus 40 (SV40)
- SV40 hlnh khoi da dién, khong c0 mang bao, kich thu¢c 45Snm
- Bo gen dsDNA 5243bp, chita intron, mach vong, c6 cdu triic siéu xoan
- Pic di€m nhan ban:
+ Hai pha: pha sodm va pha mudn
+ Sao ma trong nhan, tong ho’p protein trong t& bao chat, 1ap ghép virion
trong nhan
- Pha s6m:
+ Phién ma vung gen | sém bing RNA polymerase cta t& bao chi
tao mot mRNA so cap
+ mRNA bi ch& bi€n loai intron va tach thanh 2 mRNA truong
thanh
+ Tao hai proteln T trong t& bao chat, sau d6 tro’ lai vao nhian
+ Protein T giin vao ORI trén by gen Vlrut cam u’ng sy hinh
thanh phue hgp replicase de sao ma by gen virut
+ Co ché sao ma: tuong tu ¢ t&€ bao cha
- Pha mudn:
+ Phién ma vung gen mudn ngugc chiéu véi Vung gen so’m
+ Cac mRNA dugc ché& bién, gan dudi poly A va chuyén vao t&
bao chat dé dlch ma
+ Protein mudn cia virtit duge chuyén nguge vao nhan dé lap
ghép tao virion
+ Qua trinh lap ghep virion c6 st dung ca histone cua t& bao chu

longThanCong.co https://fb.com/tailieudientucntt
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Ho Herpesvirus

Ho c6 nhiéu thanh

vién gdy nhiéu bénh Nonenveloped Enveloped |
trén nguvi va dong ggr gi}k’
vat: sot phong da, da @ ssDNA .
X > n n Parvovirus Hepadnavirus
liéu, thuy dau, bénh
zOna, gay ung thu...
: &Y ds DNA
Herpes simplex type I

. » S o _
virus (sot phong da), apovavirus

cau tric phic tap:

- Kich thuéc 150nm, ds DNA
c¢6 mang bao chia
mot so spike nho, Adenovirus
capsid dugc tao tur

162 capsomer
- B0 gen dsDNA mach

thang, kich thudc : Herpesvirus
152,2kb, ma héa cho Iridovirus = :
84 protein khac nhau 100 nm

(@) DNA viruses
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ol ./\9 A (]
Pic diém nhan ban cua Herpesvirus

- Nucleocapsid dugc chuyén vao nhan, vo capsid bi tach khéi bo gen, cac protein
trong capsid @c ché& su sinh tong hgp cac dai phan tif cia t& bao chd

- Vung gen rat sém (immediate early, a): ma héa 5 protein c6 vai tro ting cudng
su tong hgp cac protein sém tré

Parental DNA

- Vung gen sém tré (delayed
early, B): ma hda cac protein
can cho sy sao ma DNA virut l

- Vung gen mudn (late, y): tao
protein vo capsid, spike

- Sao ma: trong nhan DNA viriit
ndi hai dau thanh mach vong, 5
sao ma theo cd ché cudn vong

mRNA Proteins

4 .
] — o Immediate early
J

4

—L

l ] ——> . @ Delayed early
|

- Nucleocapsid dugc 1ip ghép g lLate
trong nhin, virit hinh thanh
mang bao khi di qua mang
nhin va virion dugc phong l

thich thong qua mang ludi ndi | 1 )
chat )

Progeny DNA

Progeny virus

CuuDuongThanCong.com (b) https://fb.com/tailieudientucntt
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Pox virus: vaccinia virus
- Ho virus cé cau tric phifc tap nhat, kich thuéc 16n nhat, cé thé quan sat
duéi kinh hi€n vi quang hoc, sao ma DNA dién ra trong t& bao chit cia t&

bao chu

- Cac virut quan trong:
Variola vera (ddu mua,
smallpox), vaccinia virus,
cowpox virus (ddu bo), rabbit
myxomatosis virus (bénh ¢
tho)

- Vaccinia virus:

+ Kich thuéc 400 x 240 x
200nm

+ Mang bao chita chu yéu la
protein dang sgi

+ Loi nucleocapsid:
capsomer va by gen 185kb
ma hoa 150 - 200 gen, hai
mach ndi véi nhau & hai dau
béang lién k&t phosphodiester
t nucleotide trén hai mach

CuuDuongThanCong.com

Nonenveloped

& ss DNA
Parvovirus

%D ds DNA

Papovavirus

ds DNA

Adenovirus

Iridovirus

Enveloped
partially
ds DNA

Hepadnavirus

22
N

S b

S )

Poxvirus

ds DNA

Herpesvirus

100 nm |

(@) DNA viruses
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Pox virus: vaccinia virus

- Pic di€ém nhan ban cla vaccinia virus:
+ Xam nhiém bing phuong phap thuc bao

+ RNA polymerase chita trong virit phién ma mot sé protein, trong dé
c6 protein c6 tac dung tach bo gen khoi vo capsid

+ Hinh thanh inclusion body dé thuc hién sao ma, phién ma gen mudn,
Iip ghép nucleocapsid, phéng thich virion khéi t&€ bao qua mang t& bao
chat

- Vaccinia virus dugc dung rong riai lam vac xin vector ¢ ngudi va DV

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- Ho chira cac viruat gay
nhiém nhe dudng hé hap
¢ ngudi, nhiéu virat
khong gay bénh

- Khong ¢6 mang bao.
virion hinh da di€én
khoang 60nm

- BO gen:

+ DNA mach thang kép

36kDb,

+ Hai dau 5’ c6 mot

protein gin cong héa tri

co0 vai tro primer trong
sao0 ma

+ Chda cac trinh ty lap

dao

CuuDuongThanCong.com

Adenovirus

Nonenveloped

& ss DNA
Parvovirus

&5 ds DNA

Papovavirus

ds DNA

Adenovirus

ds DNA

Iridovirus

Enveloped
partially
ds DNA

Hepadnavirus

T &
SN IPNSN=2S
1 NN
SN S SS\

Herpesvirus

100 nm

(@) DNA viruses
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Adenovirus

- Pic di€m nhan ban:
+ Virion dugc chuyén vao nhén,
loai vo capsid
+ Tong hgp mRNA sém biing RNA
polymerase cua t& bao chu

- Piic diém sao mi: sao ma léch pha
nhung lién tuc trén ca hai mach
+ Su dung primer la protein cua
virit va DNA polymerase cua
virut
+ Su sao ma doc lap trén mojt
trong hai mach tao ra mot phan tu
mach kép va mot s¢gi mach don
+ Soi mach don tao mach vong
bing céc trinh tu Lip ddo, sau dé
bat dau tong hgp mach bo sung

CuuDuongThanCong.com

Protein
covalently
linked to
5’-terminus —

(

T

& Plus strand copied
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i
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J
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repeats
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Retrovirus

Surface envelope protein

- Ho virus c6 b gen RNA nhung / Transmembrane
tao ban sao qua trung gian DNA o® ?/ el
nh¢ enzyme reverse w vt i, G
transcriptase (RTase) . \ A

- C6 mang bao, virion chia nhiéu
protein trong do co 3 enzyme la
RTase, integrase va protease

- B) gen hai mach don ssSRNA+,
8,5-9,5kb, dau c6 cap 5’ va ¢6

‘L

R
('ssx\\\“

AT

RRITTAR AT

e @®

dudi polyA, hai dau 5’ va 3’ ¢6 mombrans
ann lﬁp (R) bilayer \‘§§

- B§ gen chita 3 vang trinh tu':
+ gag: ma hoa cac protein tao

Ca Sid ‘ \.‘\\'\\\ 4
+ [I))ol: ma héa RTase va o S ' 4
integrase ” o o &
+ env: ma hoa cac protein mang
bao - _
gag pol env
(b)
R R

gag pol env src

CuuDuongThanCong.com (C) https://fb.com/tailieudientucntt
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Retrovirus

- Cac budc nhan ban trong té& bao chu:

+ Xam nhap

+ Phién ma ngugc: RNA— ¢cDNA — dsDNA nho RTase
+ Sat nhap vao DNA bd gen nhd intergrase
+ Phién ma b0 gen DNA tao mRNA thong tin va ssSRNA+
+ Lap ghép bo gen vao cap51d

+ Phong thich phan ti¥ virit méi khéi t& bao

{0}

Viral mBRNA

Virus particle
ss RNA
(two copies)

1. Entrance

2. Uncoating

ss RNA inside

' uncoated core

and progeny

ss RNA ==

— viral RNA
6. Encapsidation

Nucleocapsid

( .

1 ldsDNA
LTR

Travel to nucleus

4. Integration into
host DNA

!! 3. Reverse transcription

Host DNA

<5

LTR Provirus

LTR  Host

<&

5. Transcription

CuuDuongThanCong.com

Host cytoplasmic
membrane

Virus
particle
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® I\‘> o A
Biéu hién gen cua
gag v pol env

retrovirus r— -

- LTR chita mgt promoter manh, khi l
dugc hoat héa s& duge gain RNA f J
polymerase cua t& bao chu dé phién DDé v |
ma bd gen cua retrovirus e

- RNA dugc tao thanh cé thé duge Mature =~

. R o ax capsid proteins pyotease
dung lam mRNA hodc lam ssRNA+

- Su dich ma tao ra protein gag so A A A A A Y
cip, sau d6 dugc cit dé tao ra cic | GAG - POL |
protein ciu tric !

- Mot so truong hgp dich ma vugt |
(gan amino acid vao & vi tri tuong o
\ng véi stop codon, hodc chuyén RT IN
khung) sé tao ra protein pol so cap,

g Cap
dugc cat thanh RTase va integrase i:.: env

A » Ay e~ o \/l
- Mgt s6 sSRNA+ dugc ché bién loai l

bo viing ma héa gag va pol, chi con T ENV

lai ving env va dugc dich ma thanh } l
protein env s¢ cip va thuy phan L]
thanh cac protein env
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http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hepadnavirus

- BO gen DNA mach kép khong hoan toan

- Vidu: HBV (hepatitis B virus)

- Sau khi vao t& bao chi, mét protein cta virion gitip su hoan
tat bo gen DNA mach kép

Open reading frames

RNA primer
of + strand

Protein primer
of — strand
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Ky thuat di truyén
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Tao dong phan tu (molecular cloning)

- Tao dong phan tii: dung k¥ thuit di truyén dé phan lap va
lam thuan mot gen:
+ Tdch va phan doan DNA nguon
+ Gan cac doan DNA bi cat vao vector dong héa
+ Bién nap va giit DNA tai to6 hgp trong t& bao chi: ngan hang
DNA (DNA library, DNA bank)
+ Phat hién va lam thuan dong muc tiéu
+ Nuébi cay dong muc tiéu dé ly trich va nghién ciiu DNA tdi to
hgp
| cH
s RN > s ©CEERRE o
3 CHENEEEEC 5 3 CHNEEEC 5
I
l T CH,

(a) uuuuuuuuuuuuu .com (b ) https://fb.com/tailieudientucntt
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Thé mang gen: vector

- Vector: phan tit DNA kich thuéc nhé dung dé mang
gen, sao chép, thao tac trén gen

- Vector tao dong va vector biéu hién

- Vector tao dong: chuyén va luu trit gen t4i to hop
trong t& bao chu, nhan ban, thao tdc, phan tich sau
do6 trén DNA tai to hgp sé& dé dang hon

- Vector biéu hién: tao san pham cia gen t4i to hgp &
mic phién ma, dich ma, phan tich trinh ty diéu hoa
su’ biéu hién cda gen
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Vector tao dong la plasmid

- Pugc chuyén vao t& bao biang su bi€n nap

- Ty sao chép doc lap v6i bo gen t& bao chu

- Mét sé G trang thai da ban sao lam ting s6 lugng DNA tai to
hgp trong té& bao

- Pugc chuyén vao t& bao bing su bi€n nap

- Ty sao chép doc lap v6i bo
gen t&€ bao chu

- Mot so G trang thdi da ban  Ampicilin

. P resistance

sao lam tang so lugng
DNA tai to hgp trong t& Pst |
bao

- Mang cic dau hiéu di
truyén chon loc (selective
genetic marker)

- Chira polycloning site

- Cau tric cho phép tao dot
bién bat hoat chén dung
cho muc dich ch(é)gl Tlh(,c)c Origin of DNA

re p | |Cat on https://fb.com/tailieudientucntt

Clal
EcoRI | Hind 1l

Sal |

Tetracycline
resistance
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BamHI site

ApR l TR
pBR322

BamHl sites
BamHI i l
digestion
Foreign DNA
BamHI
digestion
DNA ligase
Recyclized Hybrid containing
pBR322 foreign DNA

OO

Transformation
of E. coli

Transformants Transformants
resistant to both resistant to ampicillin
cunuonsrrn@@RICIllin and tetracycline but sensitive to tefracyling .
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Vector tao dong la phage A

Nonessential region

- Phage A dugc loai bo
1/3 bd gen chi giir lai

Packaging with
phage

vung chifa gen xAm R ] ;‘”""
nhap, tu sao va lap R
ghép Cohesive /. . _ ' _
- DNA ngoai lai dugc sids——"" | [ JgEsanwen
dua vao t&€ bao chu snZymes
qua phage nay, nhian
ban va lvu tri cung
v0i phage
- Vector phage A chita R L
it trinh tu nhan biét I
ctia enzyme cat gidi l fomsign DNA ot
han R Foreign L particle
® ARSI &

Hybrid DNA

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac vector tao dong khac

- Cosmid:
+ K&t hgp dugc uu di€m cua plasmid va phage A
+ Phan ti plasmid chita vi tri cos ciia phage A dé lap vao
trong phan ti phage A
+ Hiéu suat chuyén gen cao hon
+ Plasmid t4i to6 hgp bén hon trong t& bao chi
- Nhiém sic thé nhian tao ndm men (yeast artificial
chromosome, YAC):
+ Kich thuéc 10 kb mang dugc DNA 200 — 800kb
+ Sao chép nhu mdt nhiém sic thé binh thudng cia ndm
men
- Thy'c khuan thé M13:
+ B0 gen mach don
+ Thuong dung dé gidi trinh ty DNA
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Té bao chu

- E. coli:
+ T& bao chi pho bién nhat
+ Visinh vat gay bénh co hi
+ Khong ti€t enzyme
- Bacillus subtilis :
+ Khong gay bénh, khong tao nji doc td, ti€t protein
+ Pasmid khong on dinh trong t& bao chi
- Saccharomyces cerevisiae:
+ T€& bao eukaryote dugc nghién ctfu di truyén ky nhat
+ St dung dé thé hién gen eukaryote
- Virut dong vat (SV40, retrovirus...):
+ Dung dé€ dong héa gen vao t& bao hitu nhii, cd ché tiém tan
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Tuyén chon dong muc tiéu @

Transformant colonies
growing on agar surface

- Gen dugc bi€u hién trong t& bao chi l1a ]

vi khuéin: il

+ Lai mién dich (Western blotting,

Immunoblotting)

+ Hoat tinh enzyme

+ B0 trg dot bi€n (gen ngoai lai dong g

. > PR i Partially lyse ~ © A Lyse bacteria

dang véi gen cua té bao chu) . 2/ Xj S
- Gen ngoai lai khong bi€u hién trong t& oo™ s

bao chu: )

+ Lal insitu:
+ Lai khuan lac (colony hybridization):
vector la plasmid I fuordoonen ]

(@]

+ Lai plaque (plaque colonization):

vector la phage -i . /
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Vector biéu hién (expression vector)
- D€ bi€u hién gen ngoai lai:
+ Thu protein tii tdo hgp
+ Nghién cifu cdc yé&u to diéu hoa thé hién ctia gen
- Gen ngoai lai dugc kiém soat bing promoter dugc nhian dién
béi RNA polymerase cua t& bao chu:
+ Promoter manh
+ Khung dich ma dang
+ Promoter thudng dung: lac, trp (co ché tit ma)

Encodes Encodes protease
Shine-Dalgarno —‘ cleavage site —‘

Polylinker
lacl Ptac lac Z'

~ —=> IR

malE

pBR322 M13 amp
Origin CuuDuongThanCong.com Orig in :
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Tong hgp héa hoc
oligonucleotide

Ngay nay, vé mét ky thuit cé thé
tfi’ng hgp hoa hoc dugc nhirng doan
DNA ngin (30 — 35 base). Qui trinh
di€n hinh dé tong hgp cac doan DNA
nay la gin nucleotide dau tién lén
mot gia thé rin c6 16, sau dé tuan tu
gan vao cac nucleotide ti€p theo.
Mach DNA sé dugc kéo dai ra khoi
cac 16. Cac doan DNA tong hgp nay
dugc dung cho nghién ciu va trong
cong nghé di truyén.

{Solid-phase nucleotide support

Purify and use
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Khuéch dai ban sao DNA bing k¥ thuat PCR

- PCR (polymerase chain reaction): phan @ng chuoi tong
hop DNA bang polymerase

- Khuech dai so lugng ban sao doan DNA 1én 106 lan

- Cap moi (19 30 nucleotlde) dugc tong hgp dua vao trinh ty
nucleotide ¢ hai dau ctia doan DNA can khuéch dai

- Khuén tong ho’p doan DNA can khué&ch dai hoic DNA
chita doan can khué&ch dai nay

- Moi chu ky:
+ Bi€n tinh tao mach DNA mach don
+ Bat cip moi-khuon
+ Tong hgp (kéo dai) bing Tag DNA polymerase chiu
nhiét
+ Lip lai nhiéu chu ky (25 - 30 chu ky)
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Copies of target gene
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Tao dong va biéu gen cia t&€ bao nhan that

- Thiét 1ap ngan hang DNA bu trit (complementary DNA, cDNA,
library)

- Trich ly va thu nhan mRNA dudc tir co quan, mo, t& bao

- Tao cDNA béng phan wng phién ma ngugc

- T4i to hgp vao mot vector thé hién cé6 promoter manh, cé6 mot
trinh tu gin cda ribosome vi khuan

- Phuong phap khac:
+ Gan va thé hién gen cua eukaryote dung hgp véi mét gen cua
prokaryote
+ Cat bé phan polypeptide cia prokaryote khéi protein dung hgp
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Poly-A tail

5" mRNA i | |
AAAAAA,
Q Addition of primer
AAAAAA,
Reverse Oligo-dT primer
transcription
AAAAAA,

‘ Hairpin loop

Removal of RNA
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Single-strand-specific
nuclease

Double-stranded DNA

Clone
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Protein

Met

Trp

Tyr

Glu

His

Lys

Gluj- COOH

Possible mMRNA codons

UGG

UAU

GAG

CAU

AAG

B - - 3

C

A

C

A

DNA oligonucleotides (possible probes)

TAC

ACC

ATA

CTC

GTA

TTC

B

TAC

ACC

P——

ATE

| -

CTC

GTA

TTC

CTC?Y

TAC

ACC

ATA

TTC

B 5

TAC

ACC

ATA

CTC

Y

and so on

Preferred DNA sequence

TAC

ACC

ATG

CTC

GTA

TTC

CTCY
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Tao dot bién

- Dot bién diém (site-directed mutagenesis): dot bi€n in vitro sai khac
mot base:
+ Dung oligonucleotide cé 1 base dugc bién doi
+ Gan oligonucleotide nay 1én khuén DNA ban dau
+ Kéo dai oligonucleotide biing DNA polymerase thanh DNA mach
kép
+ Gan vao mdt vector thé hién va dua vao t& bao cha
+ K&t qua: thay thé mot amino acid chuyén biét trén phan tit protein
+ Dung dé kiém tra biang thuc nghiém gia thi€t vé méi quan hé giira
ciau tric bac mot voi chidc ning cua phan tu protein
- Dot bién hop (cassette mutagenesis): thay doi mot doan DNA
(cassette)
+ Mot doan DNA trén gen ban dau dugc 14y ra khéi gen
+ Thay béing DNA tong hop, dugc thay doi mét hoiic vai ciip base
- Dot bién ph4 v& gen: thay mét doan DNA trong gen ban dau bing
mdt doan c6 tinh khang khang sinh
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Gene X E E
I:I Kanamycin cassette
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Cut with EcoRl
and ligate
@)
74
B
(b) Cut with BamHI

and transform into
cell with wild-type
gene X

© ! ! Recombination and selection

for kanamycin-resistant cells
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Ung dung thuc tién cta k§y thuat di truyén

- San xui't nhitng san pham trao doi chat caa vi sinh vat
- San xuat vacxin phong chong virus

- San xuit protein cia dong vat hitu nhii

- Tao ra cac thuc vat, dong vat chuyén gen

- Phan lap va i@ng dung nguodn gen vi sinh trong xif 1y
moi truong

- Tao cac thudc diéu hoa su thé hién ctia gen

- Liéu phdp gen chita tri cic bénh di truyén
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~’ ° ~ ~ ) A >
San xuat protein hitu nhi tai tdo hgp bang
vi sinh vat
- Insulin
- Vacxin tai tdo hgp

- Vacxin DNA
- Cytokine...
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Kanamycin
resistance

Foreign

Ung dung trong ciy trong

Spectinomycin Origin E. coli b
) resistance ()

- Vector tao dong G t& bao thuc vat /IL?HE*;;E%
- Ung dung trong cong nghé sinh hoc TV

A. tumefaciens

/—Plant cell
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| | stop nylon
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Ung dung trén vit nuéi va y hoc

- Pong vat chuyén gen
- Di truyén hoc ngudi
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C4c nguyén tic cin ban cia
ky thuat di truyén (1)

- H6a hoc DNA: qui trinh ly trich, gidi trinh tu, tong hgp DNA

- Enzyme hoc DNA: enzyme cit giéi han, ligase, DNA
polymerase

- Sao chép DNA: co ché& sao chép DNA, sao chép doc lap cua cac
vector

- Plasmid va giao nap: plasmid, co ch€& sao chép, chuyén gen
bang plasmid

- Phage 6n hoa: co ché& sao chép, sat nhap cia phage 6n hoa, co
ché& tai nap

- Bién nap: cac phuong phap chuyén DNA tran vao t& bao

- Hoa hoc va enzyme hoc RNA: phuong phap thao tac voi
mRNA, ciu tric, co ché ché& bién mRNA
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C4c nguyén tic cin ban cia
ky thuat di truyén (2)

- Sao chép ngugc: RTase, tong hgp DNA tir mRNA

- Phién ma: cdc nhan t§ tham gia diéu hoa sy phién ma,
promoter va cd ché diéu hoa operon

- Dich ma: cic buéc dich ma, su gian ribosome 1én mRNA, vai
tro ciia ma khéi dau va y nghia cia khung doc ding

- Héa hoc protein: cidc phuong phap ly trich, tinh ché, thit hoat
tinh va giai trinh tuy amino acid

- Sy ti€t protein va bién doi sau dich ma: co ché ti€'t protein, cac
bién doi sau dich ma

- B6 ma di truyén: b ma di truyén, tinh toan ning, ma ngoai lé
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