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1. Types of cells
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2. Gene Expression
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- Human genome :
~ 25,000 genes

↳ 30% ~ 601. Genes are expressed

- Purpose of gene expression :

↳ Define different cell types ( Multicellular organism)

↳ Respond to extracellular stimuli .



3. Information flow

Replication
Transcription Translation

④NA > RNA > Protein
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4. Transcriptional Regulation in Prokaryotes

1) Prokaryotic transcription

step 1 . Sigma (5) factor binds to tRNA Pol )

↳ core enzyme

y
Sigma factor

RNA Pol core enzyme
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↳ Holoenzyme ( Core + Sigma ]

Step 2. RNA Pol Holoenzyme scans DNA and bind promoter on DNA template .
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Step 3 . Unwind Local PNA sequence

↳Energy is not required .

_*I¥¥-YE
Step4 . Initial RNA synthesis

_Xx÷Éih¥ÉÉ
""'d •* strand .

Step 5 . Release of s tailor

☒q→
stator

~hY¥yÉhÉ
""'d RNA strand .



Step 6
. RNA Elongation
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Step 7. Termination of synthesis
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↳ Newly synthesized RNA strand
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2.) Transcriptional Regulation
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3) Bacteria transcriptional regulation → E.coli

Genet. Gene2
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Transcription

111115*111*111111 11111111 in, mRNA → Multiple genes can be transcribed

Translation to a single mRNA .
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a) Trp Operon
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Expression ON :

↳ Under trlvctrp]

↳ mum mRNA Produced

Expression OFF :

↳ Under Harp] Repressor
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b) Lac operon

FEED EIA tF F⇐Ñ☒FA *A

t T T Tt
operator Lait Lary Lala

Catabolic Activator Protein

(CAP )

/ TranscriptionBinding Site
V

' ' ' ' 11*1*-1×1#AT⇐☒ 1111111 mRNA

Translation

I



I

☒☒% ⇐☒%
B-galactosidase Lactose Permeate p- galattoside

Transferase
↳ 1) Breakdown Latos
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Glucose Galactose

2) Convert lactose to allolattose
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Regulation

Expression ON :

1. Removal of Repressor

↳ It [Glucose ] 2. CAP recruits RNA Polymerase
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↳ Has helix -turn- helix motif

↳ CAP can recruit RNA Polymerase



Expression OFF : (Not completely OFF )

↳ IT[Glucose ] → [CAMP] It
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c) Summary :

1. Negative regulation : Repressor binds DNA , blocking binding of RNA Pol .

2. Positive regulation : Activator binds DNA . recruiting RNA Pol
.

Lab

Transformation :
Put plasmid into bacteria

.
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- Bacteria will take plasmids

Genomic DNA
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Expression OFF
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Expression High :
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