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Dong thong tin trong té& bao
prokaryote va eukaryote
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DPDac diem cau truc nhiém sac thé
cua prokaryote

- Xoan kép: khe nhé, khe
16n; DNA-binding protein
gian vao khe 16n

- CAu tric bac hai: than-
vong (stem-loop) hay kep
toc (hair spin) noi nhan
dién cia protein diéu hoa

- C4u tric siéu xoan va
cau tric vong mg:
topoisomerase (gyrase) 11
val
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Stem and
loop structure

(m://f b.com/tailieudientucntt


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

Break one strand
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(@ Relaxed, covalently closed
circular DNA
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helix and seal (c) Supercoiled circular DNA

(b) Relaxed, nicked circular DNA

Double-strand break

Topoisomerase |l and reseal
makes double-strand
break7 g

1. Relaxed circle 2. One part of circle is
laid over the other
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3. Result is contact 4. After topoisomerase Il 5. Supercoiled DNA
between the helix in two  action, twisting (a
places. Note that no negative supercoil) has

twisting has as yet been  been introduced.
introduced.
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Proteins

(d) Chromosomal DNA with supercoiled
domains
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Dac diéem cau truc nhiém sac thé
cua eukaryote

- Kich thuéc 16n
- Nucleosome, chromatin, nhiém sic thé
- Telomere G hai dau va centromere & giira
- Ba nhom DNA:
+ DNA mt ban sao: ma héa protein
+ DNA lap lai trung binh: ma héa histone,
immunoglobin, rRNA, tRNA
+ DNA vé tinh: 20% tong DNA, chidc niing chua ro
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Double-stranded DNA

Nucleosome — ¢

Histone H1 —\
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Cac phuong phap nghién cdu DNA

- Ly trich, tinh ché&, phan doan (tda ethanol, ly tAm dang ty
trong, dién di)

- Phat hién: nhuém bing ethidium bromide, dinh dau (phéng
xa, khong phong xa)

- Nhan ban DNA: dong héa, khué&ch dai bang PCR
- Cau tric DNA:
+ Thanh phan GC: di€ém tan chay (melting point)
+ Trinh ty DNA: lai phan tu (molecular hybridization),
giai trinh tu
- Cac phuong phap phan tich doan DNA (DNA fragment
analysis)
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Céc yé&u to di truyén (genetic element)

- C4c yé&u to di truyén ngoai NST
- B6 gen virut

- Plasmid

- Bo gen ti thé

- Bo gen diép lap thé

- Yéu tff di dong (IS element), gen
chuyén vi (transposon)
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Enzyme cat gidi han va su bién doi DNA

- Enzyme cit giéi han: nhian dién va cit DNA ngoai
sinh tai trinh tu déi ngau

- Enzyme bié&n d6i: bién doi DNA néi sinh tai trinh
tu doi ngiu

I CH,

- @ 3 5 G 3’
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Sao chép DNA (replication)

- Tach mach tao 2 khuon: ORI (origin of replication),
topoisomerase, helicase, ché ba sao chép (replication fork)
- Sao chép 2 phan to DNA mdéi ban bao thu:
+ DNA polymerase I11, tong hgp theo chiéu 5’ - 3’
+ DNA mach vong: hai ché ba sao chép ngugc chiéu
+ Mach truéc (leading strand, 3’ — 5°): tong hgp lién
tuc, huéng di vao che ba (DNA plolymerase IIT)
+ Mach sau (lagging strand, 5’ — 3°): tong hgp cac doan
Ozaki, huéng di ra khoi che ba (primase, DNA
polymerase III, DNA polymerase I, ligase)
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Phién ma (transcription)

- Promoter: RNA polymerase nhan dién va gin vao trinh tu
bao ton -10, -35 trén mach mang ma (sense strand, 3’- 5°)

- Sigma tuong tac véi RNA polymerase 16i va DNA, rdi khoi
enzyme khi phién ma bit dau
- RNA polymerase tong hgp theo chiéu 5’ - 3’
- K&t thiic phién ma tai diém két thiic (cau tric bac 2)
-0 prokaryote: polycistronic
) eukaryote:
+ Pre-mRNA chita exon va intron
+ Intron: 5°-GU...A..AG-3’, thé cit (splicesome)
+ RNA trong splicesome (ribozyme) cit dau 5°, 3’ va
ndi hai dau
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RNA polymerase (core enzyme)

Sigma Transcription
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TTTHEGAEITGTGTATAACCCCTCATIREIGARC CCAGETT
TAGINGEANGAACTCGCATGTCTCCANAGARING CGCGCTACT

TTCHEEEECCTTTTCGGCATCGCCCHEENTCGGCHTC
-35 sequence Pribnow box

Consensus  [NRGACA [EATEAAT

Promoter.sequence /

https://fb.com/tailieudientucntt

D Or &= Lo I



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

1 Processing

tRNA 1

RS W Ty ::::e

16SrRNA__ 23SrRNA  5STRNA


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

Transcription of
one strand

Inv
ACGC GGCTA AAAA rencats

l Fold to form

secondary structure

Stem-loop in RNA
immediately upstream
from a run of uracils
leads to termination
of transcription
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Pre-mRNA (primary transcript)
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Ma di truyén

- 64 ma bd ba

- Ma khéi dau: AUG

- Ma két thic: UAA, UAG, UGA
- Co ngoai lé
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RNA van chuyén (transfer RNA, tRNA)

- C4u tric bac 2: dau mang b ba déi ma (anticodon), dau
mang amino acid (aceptor end)

- Moi tRNA tuong tac véi mot aminoacyl-tRNA
synthetase ri€éng

- Aminoacyl--tRNA synthetase c6 trung tam nhin dién
anticodon va trung tim gin amino acid

tRNA
— Anticodon
. CGG
Key bases in EEL Base pairing more
codon : anticodon pairing — —— flexible here
HEI
5 GCU mRNA 3’

DuongThanCong.com C Od 0 n https://fb.com/tailieudientucntt
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Dich ma (translation)

- Ribosome: tiéu phan 30S va 50S (prokaryote), 40S va 60S
(eukaryote)

- Prokaryote:
+ Tiéu phan 30S gin vao trinh tu Shine-Dalgano sequence
trén dau 5’ cia mRNA
+ Shine-Dalgano cé trinh tu bu trir voi dau 3’ cia rRNA 16S
+ Dich ma polycistronic mRNA
- Eukaryote: tiéu phan 40S gian vao mii 5’-cap, dich ma AUG dau
tién
- Ti€u phan 508, 60S:
+ E-site (exit site): chita tRNA khong con gian amino acid
+ P-site (peptide site): chita tRNA mang chudi peptide
+ A-site (aceptor site): chita tRNA mang amino acid ti€p theo

ongThanCong.com https://fb.com/tailieudientucntt
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tRNA I LY ale o o is reached
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Dich ma (translation)

- Sy dich chuyén ctia ribosome can nhén t& kéo dai (elongation factor) va
GTP

- Tai codon két thic: Khong cé6 tRNA

+ Nhan tot phong thich (release factor) nhin dién vi tri nay, cat peptide
khoi tRNA

+ Céc ti€u phan ribosome tach nhau va réi mRNA

- Khung dich ma (khung doc, open reading frame ORF)

- Gen goi dau (overlapping): mét gen cé hai khung doc ($X174)
- Tan sut sai sét trong dich ma: 103 - 10

Nascent —
/ protein

https://fb.comitailieudientucntt
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Bi&n doi sau dich ma (post-translation
modification)

- Kiém so4t cau hinh va chic ning cla soi polypeptide da dugc
dich ma

- Hai phuong thic: A e

protein

+ Cong héa tri: gin thém
cac nhom phosphate, methyl,
dudng... vao protein biing lién
két cong héa tri

ATP

+ Khong cong héa tri: gan Volecular
vGi chat phan tif lvgng nho,  (ehaperonin
tuong tac voi polypeptide
khac, tuong tac voi chaperone

phan tu

ADP

Properly
folded
protein
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Piéu hoa su biéu hién cua gen
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o A AN [} /? o AN
biéu hoa biéu hién cua gen
- Phién ma: ki€m soat viéc tao thanh mRNA

[J ~ ./\9 Ve o A \ [ ]
- Dich ma: kiém soat viéc tao thanh protein
o A’ e . ~ o A ’ 2 - °
- Bién doi sau dich ma: kiém séat chic ning cua protein

Regulate Regulate enzyme synthesis
enzyme
activity At transcription
Substrate Product
Enzyme A

Translation )

Transcription

/O B/ @0 @0 @70 <

G@ﬂ@gﬁnCong.mm
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Tuong tac gitra protein va nucleic acid

- Tuong tac khong chuyén
biét: histone-DNA

- Tuong tac chuyén biét:
protein 12 dimer, moi
monomer gan vao mit
trinh ty xac dinh trén
mot sci DNA

- Pic diém cua trinh tu
gan protein: Lip lai ddo
ngugc (trén mdt mach)

CuuDuongThanCong.com

Domain containing
protein—protein
contacts, holding
protein dimer
together

DNA binding domain
fits in major grooves
and along phosphate
backbone

> TGTGTGGAATTGTGAGCGGATAACAATTTCACACA 3

5 ACACACCITAACACTCGCCTATIGTTAAAGTGTGT -

¢ |

Imr}s(g,ogrggwgggn@ats on the DNA
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Pic diém cau tric caa
DNA binding protein

- Cau tric bac 2 (xoan a-helix), phan
on dinh cdu hinh va phin chita trinh
tu nhan di€én (noi gan)

- Xoan-gap-xoan (helix-turn-helix
motif)

- Ngé6n tay gan kém (zinc finger)

- Day kéo leucine (leucine zipper)

_~ Stabilizing helix

Recognition helix

Turn

[ <\
| |
N y

uongThanCong.com R eC Og n it i O n h e I i X (b) https://fb.com/tailieudientucntt

Recognition helices
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Diéu hoa phién ma:
O/\‘> Ve A [ J
kiém soat am (negative control)

- Lién quan dé€n DNA-binding protein 1 repressor va operator
- Khi repressor gian vao operator — khong tao mRNA

- Repressor dugc bi€n doi sau dich ma théng qua dé kiém soat
Am sy’ biéu hién cua gen

- Yi du: Repressor dugc hoat héa bgi Effector (Co-repressor)
gan vao operator, c ché phién ma (repression), arg operon

- Vi du: Repressor bi bat hoat bgi Effector khong gin vao
operator, cam wng (induction) sy’ bié¢u hién cua gen, lac operon
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(@rgC) (@argB) (@argH)
| Promoter  |Operator | Gene1 | Gene2 | Gene3 |

RNA
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@
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RNA ~
| Corepressor
_polymerase 9/ P Transcription blocked
—— AT Repressor
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(lacZ) (lacY) (lacA)

| Promoter . | Operator | Gene1 | Gene2 | Gene3 |

Repressor  Transcription blocked

(lacZ) (lacY) (lacA)
| Promoter | Operator | "Gene1 | ‘Gene2 | Gene3 |

> = = = » Transcription occurs

Repressor

Inducer
(b) CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Piéu hoa phién ma:
kiém soat duong (positive control)

- Lién quan dén DNA-binding protein la activator va
activator-binding site (DNA) hay enhancer

- Khi activator gin vao activator-binding site — cho phép,
tang cuong tao mRNA

- Activator dugc blen doi sau dich ma thong qua d6 kiém
soat duong st bi€u hién cia gen

- Vi du: mal operon
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Activator binding site
| (malE) (malF) (malQG)

| Promoter| Gene 1 | Gene2 | Gene 3 |
No transcription

T Activator protein

@

Activator binding site
‘ (malE) (malF) (malQG)

| Promoter| Gene1 | Gene2 | Gene3 |

T >Trans.cription
\ permitted

Activator protein
Inducer
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Activator Promoter

binding site —‘

SNl S A
§ | —

(@) Activator protein

\Activator protein —_ &
\O o = / %
Activator binding site
(b) CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Piéu hoa biang RNA doi nghia

- Gen ma héa cho mot doan RNA ngin cé dau 3’
bu trir véi dau 5’ khong mang ma cda gen bi

di€u hoa

- Vi du micF va ompF

Gene A

Gene X

/

mRNA 5’ AGACU eco

Translation

Y

Protein P

A

CuuDuongThenCongeer

\

5/

/

UCUGA-5° Regulatory

RNA
et el Partially
| dsRNA
Translation
is blocked
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6S micF-RNA
4.5S micF-RNA

Su hinh thanh thé lai gitta micFRNA va ompF mRNA
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( J A\ N\ (] A? o A
Piéu hoa sy biéu hién gen ¢
muc sau dich ma

- Kim ham phan hoi (feed-back): trung tAm bién cau
(allosteric site) va chat bién cau (allosteric
effector)

- Bi€n d6i sau dich ma cong héa tri: gan thém cac
nhom phosphate, methyl, duong
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Enzyme

Starting material

i Substrate

Third intermediate

No enzyme

End product — - — — — reaction
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Piéu hoa toan cuc (global regulation)

- Co ché e ché di héa (catabolite repression)

- Piéu hoa anh huéng dong thoi nhiéu gen khac nhau dé dap
ng véi bién doi cia méi trudng

- Uc ch€ di héa bdi glucose & E. coli ddi véi sinh téng hgp
enzyme bién duéng cic dudng khac:

- Protein hoat hoa di hoa (catabolite activator protein, CAP)

- CAP tuong tac véi effector 1a cAMP gian vao CAP-binding
site ¢ viing promoter, xdc tién sy tong hgp mRNA

- Nong d0 cAMP phu thudc ndong do glucose trong moi
truong
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(lacZ) (lacY) (lacA)

| Promoter . | Operator | Gene1 | Gene2 | Gene3 |

Repressor  Transcription blocked

(lacZ) (lacY) (lacA)
| Promoter | Operator | "Gene1 | ‘Gene2 | Gene3 |

> = = = » Transcription occurs

Repressor

Inducer
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Piéu hoa giam so luvgng (attenuation)

- Hién dién 6 prokaryote, cac operon lién quan dé&n sinh tong hgp
amino acid

- Gen tién phong (leader gene), gen giam sé lugng (attenuator):
polypeptide chita polyhomo-amino la amino acid can dugc tong
hgp bai operon

- Sy dich ma ciia leader gene diéu hoa phién ma cia cdc gen con
lai trong operon:
+Céc viung trong mRNA c6 thé tao stem-loop véi nhau
+ Méi trudng nhiéu amino acid muc tiéu: dich ma xay ra trén
vung mRNA tuong wng vdi leader sequence, mRNA tao stem-loop
la tin hiéu RNA polymerase ngirng phién ma
+ Moi truong thi€u amino acid: dich ma khong xay ra trén ving
mRNA tuong ing voi leader sequence, mRNA tao stem-loop khac
cho phép mRNA ti€p tuc phién ma vung con lai cia operon
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Tryptophan-starved: transcription not terminated

Leader sequence

_ transcription
Translation

\Direction of
stalled

RNA
polymerase
(continues)

Tryptophan
structural
genes

Leader
peptide

Direction of
translation
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(a) trp leader RNA

Translation
start codon
1 i 50 100 140
1 2 3 )
(b} Translation of trp leader
High tryptophan Low tryptophan

&' w—
2
=
Uuyuu — 2-3 stem-
loop
RNA forms
polymerase
3 =44 terminates
transcription 4
Ribosome covers Ribosome is
region 2 stalled at Trp
=) 3-4 stem-loop codons in
forms region 1
RNA polymerase
continues
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Leader

Met-Lys-Ala-lle-Phe-Val-Leu-Lys-Gly-Trp-Trp-Arg-Thr-Ser
@

Threonine Met-Lys-Arg-lle-Ser-Thr-Thr-lle-Thr-Thr-Thr-lle-Thr-
lle-Thr-Thr-Gly-Asn-Gly-Ala-Gly

Histidine Met-Thr-Arg-Val-GIn-Phe-Lys-His-His-His-His-
His-His-His-Pro-Asp

Phenylalanine Met-Lys-His-lle-Pro-Phe-Phe-Phe-Ala-Phe-Phe-
Phe-Thr-Phe-Pro

( ) CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Diéu hoa do mat do té bao (quorum sensing)
- Piéu hoa lién quan dé€n mat do t& bao va acylated homoserine
lactone (AHL)
- Mat do t& bao cao tao nong do cao cia AHL
- AHL hoat héa activator

- Vi du: diéu hoa lux operon (chifa gen ma héa luciferase) phat
sang ¢ Vibrio fischeri

Gen lux 6 Photobacterium fischeri

- Vi du: diéu hoa
lux operon phat
sang ¢ Vibrio
fischeri
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Hé thong di¢u hoa hai thanh phan
(two-component regulatory system)

- Piéu hoa gitp t& bao thich nghi véi méi trudong
- Protein cam bi€n (sensor protein): Kinase

- Kinase tu phosphoryl hoa khi c6 tin hi€u to' moi truong va
chuy&n nhém phosphate cho thanh phan thd hai

- Protein diéu hoa dap @ng (response regulator protein):
DNA -binding protein c6 hoat tinh cua mdt repressor Khi bi
phosphoryl h6éa

- Phosphatase la mot thanh phan khéc loai bé phosphate tir
protein diéu hoa dé ngurng dap dng

- Pong héa nitrogen & E. coli

- C6 dinh dam & Klebsiella

- Tao bao tu ¢ Bacillus

ongThanCong.com https://fb.com/tailieudientucntt
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Tinh huéng hoa (chemotaxis)

- Di dong do chat din du (attractant) hoic chat xua dudi (repellent) 6 vi sinh
vat

- Protein huéng h6a nhin methyl (methyl-accepting chemotaxis protein,
MCP)

- Méi MCP c6 thé cam bién mét sé hgp chat khac nhau

- MCP gian truc tiép véi hgp chat hodc gin gidn ti€p qua tuong tic véi cac
protein hién dién ¢ viing chu chat

- MCP tao ra mot loat . e
tuong tac véi protein 3 ’/ \3 o
trong t& bao chat va
lam ddo ngugc chiéu — >
quay ctia tién mao -

A

Transducer (MCP)

Flagellar
motor

CheB  CheB—P —— ‘_ CheB CheY > CheY—P)

|

-CH,3

Cytoplasmic
membrane

CuuDuongThanCong.com https://fb.com/tailieudientucntt Cell wall
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Di truyén hoc vi sinh vat
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Pot bién (mutation)

- Dot bién, thé dot bién (mutant)
- Thé dot bi€n c6 kiéu gen bi bién doi, kiéu hinh
khong nhat thi€t thay doi
- Ky hiéu:
+ Ki€u gen hisC: gen ma héa cho protein HisC

+ Kiéu hinh Thr: mat kha niing tu tong hgp
threonine

- Khuyét dudng (tr¢ dudng): auxotroph
- Nguyén duong: prototroph
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Mutants do ( I( 5 Al

colonies

not grow \/ \/ grow

ﬁ Incubate ﬁ
/ N\ Master plate;
growth on
\ / complete medium

{} Press plate Velveteen with

onto velveteen imprint of all ~— _
colonies Minimal Complete medium
Velveteen; medium
sterilized
Plastic hoop —}\

Transfer
imprint
of colonies |
to fresh media

Wooden block —
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Co s phan ti cua dot bi€n

- P4t bién ngau nhién: sai s6t trong sao chép, chié¢u xa
tu nhién
- Dot bi€n nhan tao:

+ Héa chat: cac chat dong dang (analog), chat tac
dung truc ti€p véi DNA Tia UV, tia chi€u xa ion
hoa

+ Gen chuyén vi (transposon)

+ Dot bién: thay déi 6 mot cap base, thém mot
hodc mot so cap base, mit doan, ddo doan,
chuyén doan

- Hé qua cua dot bién:

+ Léch khung dich ma

+ MAt codon biat dau, codon két thiic trén mRNA

+ Gen khong dugc thé hién

- Dot bi€n e ché (suppressor)

ongThanCong.com https://fb.com/tailieudientucntt
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DNA MRNA
Transcription

. CACGGGACAA... :> ..GUG[CCCJUGU]U...

Shifted Reading Frame
(+1)
Insertion mutation

...CACGEACAA... |
Normal Reading Frame
(0)
Deletion mutation

Seoicn > ..audlcudluu..

Shifted Reading Frame
=)
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T4i to hgp di truyén
(genetic recombination)

- Dya trén sy tuong dong ciia hai doan
trinh tu
- X!:lc tac baoi RecA - recombinase A (tai
to hgp tuong dﬁng) hoac recombinase
chuyén biét (tai to hgp chuyén biét
trinh tu)
- Cac budc:
+ Tao mot v&t diit trén DNA
(nicking)
+ M6 vong DNA xoin kép
+ Bit cip gitra cac doan tuong dong
trén hai phan td DNA mach don

+ Cat va ndi cdc mach DNA sao cho
Ao A ,
trao doi doan trén cac mach

+ DNA kiéu gen méi dugc tao ra khi
hai mach ¢6 trinh ty khdc nhau ¢
ngoai ving cat va noi

CuuDuongThanCong.com

Donor DNA

Endonuclease
nicks DNA

Donor

——_—
Nick—" | Binding of
SSB protein | SSB protein
_ W_ Donor

——— Recipient DNA

RecA Strand
protei invasion

===
I —
Development of
cross-strand
exchange
E‘a}g
Resolution
at v sites
Resolution

at v sites

—— )
https://fb.com/tailieudientucntt Spllces
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B6 trg di truyén (complementation)

- Trud'ng hgp chiing vi sinh vat cé mét ki€u hinh dugc quy dinh béi mot vai gen,
chi mét gen bi dot bién thi kiéu hinh cé dang dot bién

- Néu dang dot bién dugc bo sung mét doan DNA chita cic gen tuong Wng trong
do6 c6 gen hoang dai ciia gen dot bién thi ching dot bién sé tré lai kiéu hinh
hoang dai: hién tugng bd tr¢ di truyén

- Hién tugng bé trg di truyén:
+ Chi xay ra khi cdc dot bién & trén bo gen va trén DNA ngoai lai 1a khong
thugc cung mjt gen
+ Bo trg vé ki€u hinh (biéu hién gen miéc phién ma va dich ma), khong xay ra
su trao doi doan tuong dong (mitc DNA)

- Pugc ing dung:
+ Trong chon loc dong tii to hgp muc tiéu
+ X4c dinh dét bi€n c6 xay ra ¢ cung mot gen trén hai DNA hay khong

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Wild-type cell: both genes are
functional and cell is Trp*

Mutant X: cell contains
mutation 1 and is Trp~
(requires tryptophan for growth)

Mutant Y: cell contains
mutation 2 and is Trp~

CuuDuongThanCong.com

Mutant Z: cell contains mutation
3andis Trp~

Trans test of mutations 1 and 2:
complementation occurs

(cell is Trpt), therefore
mutations are in separate genes

Trans test of mutations 2 and 3:
no complementation occurs
(cell is Trp7), therefore mutations
are in the same gene

https://fb.com/tailieudientucntt
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’, ° A ° A o ~
Cac hién tugng di truyén ¢ vi khuan
- Bién nap (transformation)

- Tai nap (induction)
- Giao nap, ti€p hgp (conjugation)
- Chuyén vi gen (transposition)

Recipient

™

Transformation

Virus injection, @
chromosome

disruption

Transduction

DNA-containing
viruses

@@5
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Conjugation: Plasmid

Plasmid-containing donor transfer

Conjugation: Chromosome

Donor cell with transfer

integrated plasmid
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Bién nap (transformation)

- Qua trinh t& bao ti€p nhan DNA tran ti vao t& bao chi
- T\inh kha nap (competence): c6 thé dugc ting cudng
bang xu 1y héa hoc, vatly
- Co ché bi€n nap:
+ DNA gin lén DNA-binding protein trén vach t& bao
+ Nuclease thuy phdn mét mach DNA, cho phép
mach don con lai di vao trong té& bao
+ Mach DNA dugc mang va bao vé béi mot so protein
chuyén biét
+ Mach DNA t4i to hgp vao bd gen béi RecA protein
+ T& bao c6 kiéu gen méi dugce tao thanh khi t& bao
phan chia
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Bacterial
chromosome

DNA binding protein

Competence-specific
single-stranded DNA
binding protein

Nuclease

Free nucleotides

RecA protein

(®)
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Tai nap (transduction)

- DNA cua té& bao cho dugc chuyén qua t& bao nhin béi
virut

- Tai nap chuyén biét (specialized transduction): tai nap
trén mét sé6 gen nhat dinh cda vi khuan cho (virit mang
theo gen cta vi khuan khi bi cit mét cach khong chinh
x4c ra khoi b gen t& bao chu)

- Tai nap chung (generalized transduction): tai nap mot
gen bat ky tir vi khuan cho sang t& bao nhian (DNA cua t&
bao bi phan doan va lap ngdu nhién vao vo virit méi

- Bién doi béi phage (phage conversion): su thay doi kiéu
hinh & vi khuan do sy thé hién cta gen virit tiém tan
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Site of galactose
genes of host DNA

Phage DNA
circularizes and
detaches from
host DNA

Detached DNA
replicates

Phage synthesis
is completed

Cell lyses and
releases normal
phage

CuuDuongThanCong.com

- - Lysogenized cell
_

Phage DNA

A portion of host
DNA is exchanged
for phage DNA

Detached DNA
replicates

Phage synthesis
is completed

Cell lyses and releases
defective phage
capable of transducing
galactose genes
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Plasmid

- Phan ti DNA vong, kich thuéc nhé cé thé tu sao chép doc lap trong t& bao
chu

- Ciu triic cua plasmid:

+ Mang trinh tu ORI (origin of replication, Ori) ki€ém sodt tan so sao
chép va so Ivgng ban sao cua plasmid trong t& bao

+ Gen diéu khién su chuyén DNA trong giao nap (mot so)

+ C4c gen khdc: khang khang sinh, tao ra doc td, kha ning bién dudng
nhitng co chat khong binh thud'ng nhu thudc trir siu, dung méi cong
nghiép

- Plasmid R: plasmid khdng thuéc

+ Mang mot sé transposon mdi loai cho tinh khiang doi v6i mot loai
khdng sinh nhat dinh

+ Khang dong thoi dén 5 loai khang sinh khic nhau
+ Phat tan tinh khang thuéc nhanh trong quan thé thong qua qué trinh
giao nap

- T&€ bao c6 thé chita ddong thoi mot s6 plasmid khdc nhau néu chiing tuong
thich (ORI khac nhau)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Su giao nap (conjugation)
- Chuyén DNA thong qua giao nap 6 vi khuan
- Plasmid xiic tién su giao nap:
+ Tong hgp khuian mao pili gitip hai t& bao ti€p xiic
+ Tao cau giao nap (conjugative bridge) truyén DNA

+ Plasmid sao chép bing co ché& sao chép cudn vong (rolling circle
replication) va chuyén mét ban sao cho t& bao nhan

+ T& bao nhéan sao chép d€ c6 plasmid vong mach kép
- Y&u td F 6 E. coli thuc hién viéc cho gen trén nhiém sic thé t& bao cho
sang t&€ bao nhan (ching Hfr):

+ Su hién dién dong thoi cta trinh tu sat nhap (insertion sequence) &
y&u td F va nhiém sic thé caa t& bao

+ F chifa trinh ty khéi ddu chuyén (origin of transfer)

+ Trinh ty nay giip F mang theo cac gen ctia nhiém sic thé nam
ngay du6i ha luu ciia trinh ty chuyén tir t& bao cho sang t& bao
nhan

+ Sy cat khong chinh xdc khi sao chép va chuyén yé&u to F lam ting
tan so giao nap chuyén biét ciia nhiém sic thé€ sang t& bao nhan

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bacterial F
chromosome plasmid
Pilus

F*cell Fcell Synthesis of complementary strand

begins in recipient cell

Pilus retracts

Cell pairs stabilized.

F plasmid nicked in one strand Gompletionrof DNA fransfer

and synthesis. Cells separate

Transfer of one strand from F*cell to F+cell F+cell
F~cell. F plasmid simultaneously
(a) replicated in F*cell
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Plasmid-encoded
membrane proteins

Retained strand
‘ DNA polymerase
Unwinding protein
_ (Tral)
\ £ <

Cell walls -
Specific outer

membrane protein
of recipient

Transferred strand

DNA polymerase

Primer

Recipient
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Lap ban do gen
bing cdc phuong
phap chuyén gen

- Giao nap gian doan (interrupted
mating) dugc dung d€ xic dinh so
bd trat tu cua gen tw nhitng doan
DNA

- Tai nap gidn doan dugc dung dé
xac dinh chinh x4c trat tu cua
ciac gen lién két chiat ché véi

nhau (nim rat gan nhau) mn _CDE XYZAB  Gene C donated first;
clockwise order

- <LKJ BAZYX ONM Gene L donated first;

counterclockwise order

XYZAB Vvw
< Y Gene X donated first;

clockwise order

GFE BAZYX JIH
Hfr4 — Gene G donated first;

counterclockwise order

CuuDuongThanCong.com (b) https://fb.com/tailieudientucntt
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Trinh tu sat nhap va gen chuyén vi (transposon)

- Trinh ty sat nhap

(insertion sequence IS) 1S2
- Gen chuyén vi hay gen

nhay (transposon Tn):

IS + cac gen khac

- Tan s6 chuyén vi ctia @
Tn va IS thap (khoang
10° - 109

- Cau tr\uc: 5
+ Hai dau chwa cac 1IS50L IS50R

trinh tu lap lai Tnp

€
kan str b/eo>

(repeated sequence) ><
+ Bén trong ma hoa T — -
> —-€

transposase: nhan di€n,
cit va noi DNA (b)
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Chuyén vi gen

/() L] L] J \ [ Ve o A ~ A A \ L] Ve
Gen chuyén vi khi gan vao vi tri muc ti€u s€ nhian doi trinh ty vi tri muc
A N ° N ° , A ~ v ° A A °
tiéu nay; hai trinh ty vi tri muc ti€éu s€ nam hai bén gen chuyén vi

|— Target sequence

f ] M

Inserted Transposable
transposable element
\/ element
IR
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Transposase makes
staggered cuts

Terminal in the target site.
repeats ]
Transposon |
[ O '
[] O L T |
Target DNA

The transposon is inserted
at the site of the cuts.

(B [ BN
[ I [] ===

Replication fills in the gaps,
duplicating the sequences flanking
the transposon.

L n_____ N
[ i I
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Phuong thiic chuyén vi

- Chuyén vi sao chép (replicative transposition)
+ Mot ban sao van 6 lai & vi tri cii va mét ban sao khac duge chuyén dén vi
tri méi
+ Transposase cit mot mach DNA tai hai dau chita trinh tu Lip lai
+ Gen chuyén vi dugc néi véi DNA tai vi tri chuyén vi thong qua ciac dau
mach don sao cho hai mach don cta gen chuyén vi tach nhau thanh hai ban
sao mach don
+ Tao mach kép bing DNA polymerase
- Chuyén vi bao ton (conservative transposition):
+ Gen chuyén vi bi cit ra khoéi vi tri va gian vao vi tri méi, khong 1am ting
ban sao
+ Co ché& bat hoat chén mot gen tao dot bién khuyét (knock- out mutant)
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Conservative Replicative
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Cointegrate
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Pot bién do chuyén vi gen
(transposon mutagenesis)

- Khi dich chuyén vi 1a bén trong mot gen thi su chuyén vi sé lam
gen bi bat hoat vi mat tinh lién tuc

- Gen chuyén vi 1a cong cu chuyén vi tot khi c6 mang mét gen
chon lgc vi du nhu gen khang khang sinh

Gene A Genel1 Gene2 Gene3

Transposon Transposition/ Lhramossme

| — = Disrupted gene 2 = = =
|
Gene 1 : Gene A I Gene 3
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Intergron

- Intergron: transposon c6 kha niing ti€p nhan va biéu hién cdc gen ngoai lai
- C4u tric intergron:
+ Gen ma héa intergrase xic tdc phan @ng t4i tdé hgp gen
chuyén biét vi tri (site-specific recombination)
+ Trinh ty nhan dién béi intergrase nim duéi mot promoter

- Intergrase nhan dién trinh tu chuyén biét trén gen ngoai lai, ciat va sat nhap
doan DNA ngoai lai vao intergron

In0 - —

— Intl1 = — — attl — Sull —

In7 — —b-D{ , _
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9
Su’ dao doan
- Dot bién do ddo ngugce trinh ty DNA trong bd gen
- Poan ddo ngugc chita promoter: biéu hién mot gen hoan toan khac

Deletion and insertion
Inversion (recombination sites with the same orientation)

} M

Sites of exchange

l Insertion
L —
el ——
(a) *
(b)

Deletion

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


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

Di truyén hoc vi sinh vat nhan that

- P4t bién tai to hgp thong qua tai tdo hgp giao ti
- Hinh thanh giao tif trong giam phan tao co hdi trao doi giita hai doan
tuong dong
- Chu trinh sdng ciia nAm men Saccharomyces cerevisiae:
+ Giai doan don boi
+ Hop tit tir t& bao don bdi khac nhau vé kiéu giao phoi
+ Giam phan tao t@ nang bao tu don boi
- Phan tich tif bao ti gitp nghién citu di truyén nAm men
- Ki€u giao phdi (mating type) dugc qui dinh béi co ché hop (cassette
mechanism) trong locus MAT:
+ Gen ma héa a va a hién dién dong thdi & hai vi tri khdac nhau trén bo
gen
+ Thay thé trinh tw DNA ¢ ha luu ctiia promoter béi gen ma héa a hoic
a quyét dinh ki€u giao phoi ciia t& bao
+ Ki€u giao phéi phu thudc gen nao dugc sao chép va mét ban sao dugc
gian vao hop MAT
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Di truyén hoc vi sinh vat nhan that

- Gen trong ti thé va diép lap thé:

+ B gen nho ma héa cho rRNA va tRNA dung dé sinh tong hgp
protein bén trong bao quan

+ Pugc nhan doi dé truyén lai cho cac t& bao hau th&
+ Pugc di truyén doc 1ap véi cac gen clia nhan
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