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Our Project and Inverse PCR
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Review: Transcription

RNA polymerase binds to the promoter region of the PNA

RNA polywmeerase reads 3’ to 57 (synthesizing 5 to 3’ as
Lt goes), making a mMRNA transcript of the gene
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Our Project

O wWewant to swap out the promoter for other promoter
regions with different activators and repressors

-~
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Ribosomal

Blnding Sites
Promoter
Keep bn mind: Promoters are entire regions

and contain a Lot more than just the RNA
polymerase binding site. See the promoter
tutorial for more about promoters.
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Review:

Antibiotic Resistance. Used for
selection. (See later slides).

Example antiblotics tnelude Multiple Cloning Stte.

ampicilling (Amp) and This area contains sites
for restriction enzywmes to
cut and paste in different

Z BNA.
&

\ Basic Plasmid /

Origin

kawna maciw (Rawn)

Origin of Replication. This Ls important so
that whew bacteria repLLcate, the pLasm'wl Ls
also repLicated.
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IGEM Plasmid

Promoter

Bam, Bglil, Eco, and Xhol are
Boglll Bam o , .
* GFP 2 restriction enzyme cutting sites
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Plasmid

Xbal

GFP

I

Ribosomal We want to Lnsert a new
Blnding Site restriction enzyme site, Xbat,
between the promoter and the

rtbosomal binding site

Antiblotic
Reslstance

origin of Replication
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Inserting the Xbal Restriction Site

Friday, January 25, 13

we need to tmsert a restrictlon enzyme stte tnto the DNA

Normally to tnsert something, we use restriction
enzywes/ Ligation to do so, but we don’t have a restriction
enzyme stte for this (that’s wh Y we're adding Lt)

we will accomplish this using inverse PCR



Normal PCR vs. Inverse PCR

Normal PCR

3’

Primer 1

are I

5/

Primer 2

Normal PCR awmplifies a target gene. The polymerases act in a criss-cross fashion with both directions going over the target gene.

Inverse PCR

Primer 1

Primer 2
e - T
5—1

Inverse PCR amplifies outward. Stnce the plasmid ts clreular, tnverse PCR will amplify the entire plasmid.
1 & g 1) P
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Adding the Xbal Site

O (n PCR, the primers are part of the newly synthesized
strands

O we cawn therefore design owr primers to add tn the Xbal
site

Priveer Ls part of the weng sy nthestzed strand

L —
aner 1 3’

Primer 2

GFP
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Our Primers

O oOwr Primers will tnclude = distinct reglons: spacer, Xbal
stte, and genome matching site

O Keepin mind: there will need to be two primers (forward

and reverse) and theg wtll have the same architecture, but
flipped

Forward Primer ReVerse Primier

Xbal stte Genome matching stte

(e op) (~20 bp)

The genome matching stte s what
will attach to the DNA during the
annealing step of PCR.

The spacer regiow is for future
steps. We need these extra base
pairs (bp) for restriction
enzywmes to attach to.
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Our Primers in Inverse PCR

O (n PCR, the primers are part of the newly synthesized
strands

we cawn therefore design our primers to add in the Xbal
site

ISEaton. Notice that the two primers

/ \ overlap at the Xbal site RLbosomal
= Blnding Stite

5’

I Promoter 2 ‘
3 % 5’

Bglll Ribosomal
Blnding Site
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After PCR: Cutting with Xbal

O After we have done PCR, we will have Linear strands of
DNA with Xbal sttes at either endl

O we digest with Xbal to produce sticky ends

Ribosomal
Blnding Site

4p -
S —"—

Xhol Awntibiotic Bglll

v l

origin of
Replication

Resistance
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Ligation and... Plasmid

O Now we add DNA Ligase

O The sticky ends ow either side of the plasmid overlap, and
will want to join together

l

Prowmoter Region *

t

Xbat
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Summary

Our project Ls on classifying promoter regions

we wawnt to be able to swap promoter reglons, so we are
adding a restriction enzyme site to flank only the
promoter regiow; this makes it easter to swap out

We can tnsert the restriction enzyme site using lnverse
PCR

Inverse PCR copies the entire plasmid, tnstead of just the
target gene



