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The lecture of November 15th 2021 is about to begin….
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Reaction ingredients
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5’-CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

5’-CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

3’-GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5’

Primer sense:     5’-CGTTAACTTG-3’

Primer antisense: 5’-GCATGCCATG-3’

Added the HindIII site  5’-AAGCTT-3’

to the 5’ of the primer 3’-TTCGAA-5’ 

sense

Added the PstI site 5’-CTGCAG-3’

to the 5’ of the primer 3’-GACGTC-5’

antisense

5’-AAGCTTCGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

3’-GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5’

Primer sense:     5’-AAGCTTCGTTAACTTG-3’

Primer antisense: 5’-CTGCAGGCATGCCATG-3’
Second AIM



5’-CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

5’-CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

3’-GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5’

Primer sense:     5’-CGTTAACTTG-3’

Primer antisense: 5’-GCATGCCATG-3’

Added the HindIII site  5’-AAGCTT-3’

to the 5’ of the primer 3’-TTCGAA-5’ 

sense

Added the PstI site 5’-CTGCAG-3’

to the 5’ of the primer 3’-GACGTC-5’

antisense

Primer sense:     5’-AAGCTTCGTTAACTTG-3’

Primer antisense: 5’-CTGCAGGCATGCCATG-3’



5’-AAGCTTCGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

3’-GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5’

5’-AAGCTTCGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGCCTGCAG-3’

3’-TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5’

5’-AAGCTTCGTTAACTTG-3’ ->

3’-GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5’

5’-CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3’

<- 3’-GTACCGTACGGACGTC-5’

Primer sense:     5’-AAGCTTCGTTAACTTG-3’

Primer antisense: 5’-CTGCAGGCATGCCATG-3’



EGFP-C1

EGFP-C2

EGFP-C3

5’-AAGCTTCGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGCCTGCAG-3’

3’-TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5’



TAC AAG TAC TCA GAT CTC GAG CTC AAG CTT CGT TAA CTT GAC CAT GTG CAT CTA GCT

EGFP

TAC AAG TCC GGC CGG ACT CAG ATC TCG AGC TCA AGC TTC GTT AAC TTG ACC ATG TGC 
EGFP

TAC AAG TCC GGA CTC AGA TCT CGA GCT CAA GCT TCG TTA ACT TGA CCA TGT GCA TCT

EGFP

EGFP-C1

EGFP-C2

EGFP-C3

5’-AAGCTTCGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGCCTGCAG-3’

3’-TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5’





pEGFP-C

AAGCTT=HindIII
CTGCAG=PstI

...



...

AAGCTT=HindIII CTGCAG=PstI

pEGFP-C



...

AAGCTT=HindIII CTGCAG=PstI



http://tools.neb.com/NEBcutter2/index.php
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http://tools.neb.com/NEBcutter2/index.php
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EGFP

NRG1



ATG STOP

NRG1-III-β3

GTASTOP

NRG1-III-β3

ATG STOP

NRG1-III-β3

antisense

sense



RNA extraction

Solo per uso didattico - vietata la riproduzione o la vendita

RNA quantification

by spectrofotometer
by Nanodrop



• RNA extraction . After trizol extraction, RNA  is resuspended in 20 μl H2O

• Evaluation of RNA concentration at the spectrophotometer:
- you read 2 μl in 1ml H2O (RNA diluted 1: ?) in a quartz cuvette
- reading at the spectrophotometer = 0.05 OD (optical density)
- conversion factor: 1OD = 40μg RNA/ml

Evaluate the concentration of RNA in your original tube 
by expressing it in μg/μl:

How many μl should I take to get 1 μg?

How many μg do you have in your original tube, 
after concentration reading?

https://www.coleparmer.com/p/jenway-quartz-cuvettes/66803


stock 1 sample final concentration

RNA             0.1 µg/ µl µl 1 µg/reaction

Buffer                        5x µl 1x

BSA                      1 µg/µl  µl 0.1 µg/ µl

triton 1% µl 0.05%

dNTPs                   10mM µl 500 µM

random primers 50µM µl 5 µM

RT                       100u/µl µl 200u/reaction

RNAsin                  33u/µl µl 33u/reaction

Water to 25µl µl

Tot 25 µl



NaCl 5M 0,5 M

Total volume 25 µl

Concentration of the stock Final concentration

CsVs=CfVf

Vs=CfVf/Cs

Vs=0,5* 25/5=2,5

Cs=stock concentration
Vs=stock volume
Cf=final concentration
Vf=final volume

CsVs=CfVf



NaCl 5M 0,5 M

Total volume 25 µl

Concentration of the stock Final concentration

DILUTION FACTOR

How many fold do I have to dilute this ingredient?



NaCl 5M 0,5 M

Total volume 25 µl

Concentration of the stock Final concentration

DILUTION FACTOR

How many fold do I have to dilute this ingredient?

5 : 0,5 = 10 fold = dilution factor

The final volume is 25 µl, how many µl do I have to use?

I have to dilute 10 fold this ingredient in the final volume of the solution
I will have to add 1/10 of the final volume

25 µl : 10 = 2,5 µl



NaCl 5M 0,5 M

Total volume 25 µl

Concentration of the stock Final concentration

DILUTION FACTOR

How many fold do I have to dilute this ingredient?

Cs=stock concentration
Vs=stock volume
Cf=final concentration
Vf=final volume

Dilution factor = Cs/Cf = 5/0,5 = 10

Vs= Vf/dilution factor = 25/10 = 2,5



NaCl 5M 0,5 M

Total volume 25 µl

Concentration of the stock Final concentration

DILUTION FACTOR

How many fold do I have to dilute this ingredient?

Cs=stock concentration
Vs=stock volume
Cf=final concentration
Vf=final volume

Dilution factor = Cs/Cf = 5/0,5 = 10

Vs= Vf/dilution factor = 25/10 = 2,5

Vs=Vf/(Cs/Cf)

Vs=VfCf/Cs = 25*0,5/5 = 2,5



stock 1 sample final concentration

RNA             0.1 µg/ µl µl 1 µg/reaction

Buffer                        5x µl 1x

BSA                      1 µg/µl  µl 0.1 µg/ µl

triton 1% µl 0.05%

dNTPs                   10mM µl 500 µM

random primers 50µM µl 5 µM

RT                       100u/µl µl 200u/reaction

RNAsin                  33u/µl µl 33u/reaction

Water to 25µl µl

Tot 25 µl



STOCK RT+ RT - final conc

cDNA 5 µl

5x buffer Taq µl ->  1x

sense primer 10 M µl -> 250 nM

antisense primer 10 M µl -> 250 nM

100%  glycerol µl ->  5%

10mM dNTPs µl ->  100 µM

Taq polimerase 1u/ul µl -> 1u

PCR reaction

H2O µl

total 50 µl



I PCR

II PCR (nested)

Only for teaching purposes - not for reproduction or sale

sense

sense

antisense

antisense



STOPATGrat

I PCR

II PCR (nested)
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Nested PCR   I PCR
SC SCOB OBC C

sense antisense



STOPATGrat

I PCR

II PCR (nested)
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Nested PCR   I PCR
SC SCOB OBC C

sense

sense

antisense

antisense



SC=Schwann cells
OB=olfactory bulb
C=control (PCR mix)

Nested PCR   I PCR

SC SCOB OBC C

❋ cut with a blade the bands from 
the agarose gel

❋ elute DNA with a kit that allows to 
dissolve agarose

❋ use the obtained DNA for ligation

sense antisense



❋ ligase
❋ transformation of bacteria with ligase
❋ plating bacteria on petri dishes with antibiotic
❋ growth over-night at 37°C
❋miniprep of plasmid DNA using a kit 
❋ digestion to determine if the insert is present

❋ digestion to determine the orientation of the insert
- which bands do you obtain if the orientation is "sense”?
- which bands do you obtain if the orientation is "antisense"?

❋sequencing using a primer upstream and a primer downstream of the 
insert

PASSAGES FROM THE LIGASE TO THE SEQUENCE



❋ ligase
❋ transformation of bacteria with ligase
❋ plating bacteria on petri dishes with antibiotic: which one? 
❋ growth over-night at 37°C
❋miniprep of plasmid DNA using a kit 
❋ digestion to determine if the insert is present

❋ digestion to determine the orientation of the insert
- which bands do you obtain if the orientation is "sense”?
- which bands do you obtain if the orientation is "antisense"?

❋sequensing using a primer upstream and a primer downstream of the 
insert

PASSAGES FROM THE LIGASE TO THE SEQUENCE

Only for teaching purposes - not for reproduction or sale



http://www.invitrogen.com/
Cloning vector for the RT-PCR amplification product

sense antisense



ATG STOP

STOP ATG

5’-ATG
3’-TAC GTA-5’

CAT-3’TAG-3’
ATC-5’

5’-CTA
3’-GAT

sense antisense sense antisense
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Only for teaching purposes - not for reproduction or sale
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Only for teaching purposes - not for reproduction or sale



Sequencing of rat-NRG1-typeIIIβ3

Only for teaching purposes - not for reproduction or sale



sense

antisense

Only for teaching purposes - not for reproduction or sale



ATG STOP

STOP ATG

5’-ATG
3’-TAC GTA-5’

CAT-3’TAG-3’
ATC-5’

5’-CTA
3’-GAT

sense antisense sense antisense



sense primer: 

5-CAGGAAACAGCTATGAC-3’

antisense primer:

5’-GTAAAACGACGGCCAG-3’

antisense primer

sense primer

Only for teaching purposes - not for reproduction or sale



antisense

sense

GCTATTTG

5-GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA-3’

3-CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT-5’                                                                          

AAACCATT    

sense

GCTATTTG

CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA

antisense

AAACCATT

Only for teaching purposes - not for reproduction or sale



antisense

sense

GCTATTTG

5-GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA-3’

3-CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT-5’                                                                          

AAACCATT    

sense

GCTATTTG

CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT

Sequence with primer sense:

5’ - GCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA – 3’

Sequence with primer antisense:

5’- TGGCCAATTTCAATTGGCCAATTGGTCAATGGCCAAATAGC – 3’

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA

antisense

AAACCATT
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sequence electroferograms

#    primer

1a sense olfactory bulb low molecular weight 1a
1b antisense 1b

1c sense olfactory bulb high molecular weight 1c
1d antisense 1d

1e sense Schwann cells low molecular weight 1e
1f antisense 1f

1g sense Schwann cells high molecular weight 1g
1h antisense 1h

S OB
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../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1a_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1b_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1c_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1d_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1e_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1f_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1g_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1h_universal.ab1


❋ please, analyze the sequences to verify the correctness of the cloning 
and to understand the orientation of the insert

❋ open sequences.seq with the program notepad, copy them and 
compare them to the rat NRG1-typeIII-beta3 sequence
(use the BLAST program “align two sequences”)

❋ as Query you can use the rat NRG1 sequence from ATG to STOP

❋ as Sbjct use sequences.seq that you want to analyze (c or d)

❋write down the coordinates of the mutations on the expected 
theoretical sequence (Query) and on the Sbjct sequence to be able to 
compare - for each mutation – sense and antisense sequences

❋ don’t worry about possible gaps
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Position of the mutation on 
the rat NRG1 sequence

(numbered from ATG)

Position of 
mutation on c

Position of 
mutation on d

Position of the mutation on 
the rat NRG1 sequence

(numbered from ATG)

Position of 
mutation on g

Position of 
mutation on h



❋ compare your theoretical NRG1-III-beta3 sequence from ATG to STOP 
to sequences c & d and g & h. 
c/d belong to the same clone, g/h to the same clone.

❋ prepare a table containing the list of mutations that you find in the 
sense and antisense sequences, marking - for each mutated nucleotide -
the coordinates in the theoretical sequence, the coordinates in the 
obtained sequence (c or d, gor h), the type of mutation (ie: A -> G )

❋ compare the mutations found in the sequence obtained with the 
primer sense with the nucleotides found in the sequence obtained with 
the primer antisense 

The sequences are much more correct, as closer to the primer; 
if possible mutations are in regions with a high number (> 800), you can 
resolve the ambiguity by analyzing the complementary sequence 
obtained with the other primer

EXERCISE #1



❋ open sequences.seq with the program notepad, copy them and 
compare them to the rat NRG1-typeIII-beta3 sequence
(use the BLAST program “align two sequences”)

❋ as Query you can use the rat NRG1 sequence from ATG to STOP

❋ as Sbjct use sequences.seq that you want to analyze (c/d or g/h)

❋write down the coordinates of the mutations on the expected 
theoretical sequence (Query) and on the Sbjct sequence to be able to 
compare - for each mutation – sense and antisense sequences

Only for teaching purposes - not for reproduction or sale



Sequence analysis didactic examples

Only for teaching purposes - not for reproduction or sale



ATG STOP

STOP ATG

5’-ATGCGTACCTTTAACTCGTAG-3’

3’-TACGCATGGAAATTGAGCATC-5’

sense antisense sense antisensel

5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

INSERT cloned in SENSE orientation INSERT cloned in ANTISENSE orientation

Only for teaching purposes - not for reproduction or sale



ATG STOP

5’-ATGCGTACCTTTAACTCGTAG-3’

3’-TACGCATGGAAATTGAGCATC-5’

sense antisense

sense

antisense

SENSE
ORIENTATION

Only for teaching purposes - not for reproduction or sale



5’-ATGCGTACCTTTAACTCGTAG-3’

3’-TACGCATGGAAATTGAGCATC-5’

ATG STOP

sense antisense

sense

antisense

SENSE: NNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

SENSE
ORIENTATION

O
n

ly
 f

o
r 

te
a

ch
in

g
 p

u
rp

o
se

s 
-

n
o

t 
fo

r 
re

p
ro

d
u

ct
io

n
 o

r 
sa

le



5’-ATGCGTACCTTTAACTCGTAG-3’

3’-TACGCATGGAAATTGAGCATC-5’

ATG STOP

sense antisense

sense

antisense

SENSE: NNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

ANTISENSE: NNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN
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SENSE
ORIENTATION



5’-ATGCGTACCTTTAACTCGTAG-3’

3’-TACGCATGGAAATTGAGCATC-5’

ATG STOP

sense antisense

sense

antisense

SENSE: NNNNNNATGCGTACCTTTAACTCGTAGNNNNNN

ANTISENSE: NNNNNNCTACGAGTTAAAGGTACGCATNNNNNN

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||||||||||||||||

Subjct Sense : 201 ATGCGTACCTTTAACTCGTAG 221

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||||||||||||||||

Subjct Antisense: 121 ATGCGTACCTTTAACTCGTAG 101

200bp 100bp
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SENSE
ORIENTATION



5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

STOP ATG

sense antisense

sense

antisense

ANTISENSE
ORIENTATION
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN 

5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

STOP ATG

sense antisense
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ANTISENSE
ORIENTATION



sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

STOP ATG

sense antisense
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ANTISENSE
ORIENTATION



sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

BLAST:

Query: 1  ATGCGTACCTTTAACTCGTAG 21

|||||||||||||||||||||

Subjct Sense: 221 ATGCGTACCTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||||||||||||||||

Subjct Antisense: 101 ATGCGTACCTTTAACTCGTAG 121

200bp 100bp

STOP ATG

sense antisense
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ANTISENSE
ORIENTATION



SENSE: NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

SENSE: NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

ANTISENSE
ORIENTATION



STOP ATG

5’-CTACGAGTTAAAAGTACGCAT-3’

3’-GATGCTGAATTTTCATGCGTA-5’

sense antisense

sense

antisense

MUTATED
ANTISENSE
ORIENTATION

C -> T
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

5’-CTACGAGTTAAAAGTACGCAT-3’

3’-GATGCTGAATTTTCATGCGTA-5’

MUTATED  
ANTISENSE
ORIENTATION

C -> T

STOP ATG

sense antisense
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAAGTACGCAT-3’

3’-GATGCTGAATTTTCATGCGTA-5’

MUTATED 
ANTISENSE
ORIENTATION

C -> T

STOP ATG

sense antisense
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAAGTACGCAT-3’

3’-GATGCTGAATTTTCATGCGTA-5’

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||| ||||||||||||

Subjct Sense: 221 ATGCGTACTTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||| ||||||||||||

Subjct Antisense: 101 ATGCGTACTTTTAACTCGTAG 121

C -> T200bp 100bp

STOP ATG

sense antisense

MUTATED 
ANTISENSE
ORIENTATION
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAAGTACGCAT-3’

3’-GATGCTGAATTTTCATGCGTA-5’

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||| ||||||||||||

Subjct Sense:  221 ATGCGTACTTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||| ||||||||||||

Subjct Antisense: 101 ATGCGTACTTTTAACTCGTAG 121

Identify the mutation sequence on Query, Sense and antisense: 

Query Sense Antisense

9 (C) 213 (A)   109 (T)

C -> T200bp 100bp
MUTATED 
ANTISENSE
ORIENTATION
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SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

MUTATED
ANTISENSE
ORIENTATION

213

|

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

109

|

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

O
n

ly
 f

o
r 

te
a

ch
in

g
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u
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o
se

s 
-
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5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

STOP ATG

sense antisense

sense

antisense

ANTISENSE OK 
WITH A SEQUENCE 
MISTAKE

O
n

ly
 f

o
r 

te
a

ch
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sense

antisense

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

5’-CTACGAGTTAAAGGTACGCAT-3’

3’-GATGCTGAATTTCCATGCGTA-5’

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||| ||||||||||||

Subjct Sense : 221 ATGCGTACTTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

|||||||||||||||||||||

Subjct Antisense: 101 ATGCGTACCTTTAACTCGTAG 121

Identify the mutation sequence on Query, Sense and antisense:

200bp 100bp

Query Sense Antisense
9 (C) 213 (A) 109  (C)

ANTISENSE OK 
WITH A SEQUENCE 
MISTAKE

O
n

ly
 f

o
r 

te
a

ch
in

g
 p

u
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o
se

s 
-

n
o

t 
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u
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SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

213

|

109

|

SENSE: NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN 

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

ANTISENSE OK
WITH A SEQUENCE 
MISTAKE

O
n

ly fo
r tea

ch
in

g
 p

u
rp

o
ses -

n
o

t fo
r rep

ro
d

u
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EXERCISE # 2

• you have to identify the peak corresponding  to a specific mutated 
nucleotide in the electropherograms c/d  or g/h to verify if it is really 
mutated. 

prepare 1 slide:

• showing the two peaks corresponding to that specific mutated 
nucleotide in the electropherogram of the sequence obtained with 
primer sense and in the electropherogram of the sequence obtained 
with primer antisense



Sequence

in NRG1IIIβ3

Position on 
sequence

with primer 
antisense (h)

Position on 
sequence

with primer 
sense (g)

Es: 228 (G) 339   (G) 813  (C)



To analyze electropherograms.ab1 you have to use the program 
Chromas;  in this way, you can identify the peak corresponding to a 
specific  nucleotide

http://www.technelysium.com.au/chromas.html

antisense

sense
GCTATTTG

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA

CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT                                                                            

AAACCATT    

http://www.technelysium.com.au/chromas.html

