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The lecture of November 28t 2021 is about to begin....

 summary of the previous lesson
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Miu (1528)
Dralll 1558) ?rfl l‘3cmH | IPsH EcoR | Elcc:R v }'lﬁnd 1] /?cc 1/Sal |
Stul GC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC*
2573)
FLAG
ATG STOP Xel “5 D !
..CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG GGCCCGGTACCT...
STOP
T7 promoter
. .TAATTAATTAAGGTACCAGGTAAGTGTACCCAATTCGCCCTATAGTGAGTCGTATTA
[
MULTIPLE STOP CODONS
EGEP 1330 1340 17 1360 1370 1380 1390 STOPs
L . 5 . . . .
TAC AAG TAC TCA GAT CTC GAG CTC AAG CTT CGA ATT CTG CAG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGATCA
Scal Bgill  Xhol S\ | HindIl  EcoR1 Pstl  Sall Kpnl Apal \ BamH| Xbal* Bell*
Ecﬁ%ﬁ 0 Acel AspT8l1 \ Bsp1201 Xmal
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EGFP 1330 1340 1350 1360 1370 1380 1390 STOPs
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TAC AAG TAC TCA GAT CTC GAG CTC AAR °TT CGA ATT AG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AACTGATCA
Sca Bgill  Xhol S\ HindIl.  EcoR1| Pstl| Sall Kpnl Apal \ BamH| Xba I* Bcl I*
Eon6 I Accl Aspl181 \ Bsp1201 Xmal

Sac |l smal  MCS of pEGFP-C3

SaclHi sense primer
EcMEHdeII P

EGFP  Scal  Bglll xhot\ Y VATG
TAC AAG TAC TCA GAT CTC GAG CTC #3gctiggaggtgagecgatggapgatitaticcecagacatgictgaggtagetggcgggaggtectecageccetecacteagetgagtgcag
ccccatctettgatggpcttccggeageggaggaacatataccagacacccacacagaagatgagagaagecctggactectggeectggeggtegcectgctgtgtgtgoctggaagetgage
gcctgapgaggptgtctcaactecgagaagatetgeatigttcocatictggetigectagtcagectetgectetgeatigetgeectgaagtggptatttgtgpacaagatatttgaatacgacte
tectacccaccttgaccctggegepttaggecaggaceetgtgattictetgegateccaactgetgeccecagecattttggtateatetgaggeatacacttcacctgtetctaaggetecagtetgaa
gctgegoctcatgttacagtacaaggtgaccatgetgetgtgecctetgaaccticageagtaccgacccggaagaaccgectgtctgetittecteccttteactectactgeaccgeectiocectt
ctccagetcggaccoctgaggtgagaacacccaagicaggaactcagocacaaacaacagaaactaacctgeaaactgetectaaacttteccacategacatecacgactgggaccagecat
ctcataaagtgcgcgegagaaggagaaaacttictgtgtgaatggegeegcgagtecticacgetgaaggaccigicaaacccgtcaagatactigtgeaagtgoccaaatgagtitactggtgat

. . . —_— L T~
cgttgccaaaactacgtaatggecagettcta cagtal:gtccactc—ctgcag TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGA TCA

Example of NRG11lIB3 cloned in pEGFP-C3

+ — + Sall Kpnl Apal \ BamH| Xba I* Bel I*
STOP Accl Aspl18l s llilsp12l]| .gma:
antisense primer  Pstl ° -

FLAG ta:
Sac | BstX| Sacll Not | Srfl BamH | Pst | EcoR | EcoR V Hind Il Accl/Sall  Xhol =
| | | |

| |
| | \ | | I D Y K D D D D K
GAG CTC CAC CGC GGT GGC GGC CGC TCT AGC CCG GGC GGA TCC CCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC GTC GAC CTC GAG GAT TAC AAG GAT GAC GAC GAT AAG TAG

sTOoP

MCS of pCMV-Tag4A




EGFP 1330 1340 1350 1360 1370 1380 1390 STOPs
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TAC AAG TAC TCA GAT CT[I GAG CTC AAR PTT CGA ATT AG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AACTGATCA
Sca Bglll  Xhol S\ HindIl.  EcoR1| Pstl| Sall Kpnl Apal \ BamH| Xba I* Bcl I*
Eon6 I Accl Aspl181 \ Bsp1201 Xmal

Sac |l smal  MCS of pEGFP-C3

Vv

‘ ‘ ‘ES?‘,‘QEH'nd”' sense primer  Exyample of NRG11IB3 cloned in pEGFP-C3
EGFP__ Scal Bglll Xhol +ATG

—

TAC AAG TAC TCA GAT CTC GAG CTC aﬂEﬂﬂﬂaﬁﬂﬂtgﬂgnwagatﬁaﬁcﬂccagaﬂatgtctgaggtagctEEEgggaggtcctEcagcmctﬂﬂEctcagﬂtgagtgcag
ccccatctettgatggpcttccggeageggaggaacatataccagacacccacacagaagatgagagaagecctggactectggeectggeggtegcectgctgtgtgtgoctggaagetgage
gcctgapgaggptgtctcaactecgagaagatetgeatigttcocatictggetigectagtcagectetgectetgeatigetgeectgaagtggptatttgtgpacaagatatttgaatacgacte
tectacccaccttgaccctggegepttaggecaggaceetgtgattictetgegateccaactgetgeccecagecattttggtateatetgaggeatacacttcacctgtetctaaggetecagtetgaa
gctgegoctcatgttacagtacaaggtgaccatgetgetgtgecctetgaaccticageagtaccgacccggaagaaccgectgtctgetittecteccttteactectactgeaccgeectiocectt
ctccagetcggaccoctgaggtgagaacacccaagicaggaactcagocacaaacaacagaaactaacctgeaaactgetectaaacttteccacategacatecacgactgggaccagecat
ctcataaagtgcgcgegagaaggagaaaacttictgtgtgaatggegeegcgagtecticacgetgaaggaccigicaaacccgtcaagatactigtgeaagtgoccaaatgagtitactggtgat
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cgttgccaaaactacgtaatggecagettcta cagtal:gtccactc—ctgcag TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGA TCA
I |
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antisense primer  Pstl e Smal
297 a3 Single cutters of NRG1l11133
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pCMV-Tag 4A Multiple Cloning Site Region

ATT
GGC
AAG
AAG
CAA

AAC
CGC
CTT
TAG
TTC

CCT
TCT
ATC
GGC
GCC

CAC
AGC
GAT
CCG
CTA

TAA
CCG
ACC
GTA
TAG

AGG
GGC
GTC
CCT
TGA

GAA CAA AAG
GGA TCC CCC
GAC*CTC GAG
TAA TTA ATT
GTC GTA TTA

pCMV-Tag 4B Multiple Cloning Site Region

TTA
GCC
AGC
AAG
CAA

ACC
GCT
TTA
TAG
TTC

CTC ACT
CTA GCC
TCG ATA
GGC CCG
GCC CTA

AAA
CGG
CCG
GTA
TAG

GGG AAC AAA
GCG GAT CCC
TCG ACA CTC
CCT TAA TTA
TGA GTC GTA

pCMV-Tag 4C Multiple Cloning Site Region

TAA
CCG
GCT
AAG
CAA

CCC
CTC
TAT
TAG
TTC

TCA
TAG
CGA
GGC
GCC

CTA
CCC
TAC
CCG
CTA

AAG
GGG
CGT
GTA
TAG

GGA ACA AAA
CGG ATC CCC
CGA CAA CTC
CCT TAA TTA
TGA GTC GTA

AGC
CCG
GAG
ATT
TTA

GCT
CGG
GAG
ATT
TTA

CTG
GGG

CAC CGC GGT GGC

GAA TTC

GAT TAC AAG GAT GAC GAC GAT
AAG GTA CCA GGT AAG TGT ACC

TG C
GG G
GAT TAC AAG

AAG GTA CCA

G CA
G GA
GAT TAC AAG

AAG GTA CCA

-> Translate the protein that you obtain after the subcloning:
if you have the correct frame you will obtain the NRG1
followed by the FLAG: DYKDDDDK

ACC GCG
TC
GAC

AAG

GTG

GAT
GGT

GAC
TGT

CCG
ATT
GAT
GGT

CGG
C

GAC
AAG

TGG

GAC
TGT

GCG

GAT
ACC

CGG

GAT
ACC

EcoRl
BamHI
Hindlll

Sacll

FLAG
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e guantitative real time PCR (qRT-PCR-26-11-2021)
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quantntatnve real t|me PCR (qRT PCR)
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1. DNA-binding (intercalating) agents (SYBR Green |, Eva Green, LC Green)
2. Hydrolysis probes (TagMan)
3. Hybridization (Beacons, Scorpions, Pleiades)

4. Hybridization with FRET probes (Light Cycler)
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'v; PrlnC|pIes of Real T|me Detectlon Chemlstry R

SYBR Green technique:

SYBR Green fluorescence is enormously increased upon
binding to double-stranded DNA.

during the extension phase, more and more SYBR Green will
bind to the PCR product, resulting in an increased
fluorescence.

consequently, during each subsequent PCR cycle, more
fluorescence signal will be detected.

Anneal Denature

Extend

SYBR Green | fluoresces only when bound
to dsDNA.

[ LR LR TR DR o LRI L

B O O | Ol o

* Pros: relatively cheap, doesn't require
probe design

* Cons: nonspecificity can lead to false posi-
tives, not attuned for complex protocols



TaqgMan requires a sequence-specific probe
that connects fluorophore and quencher.

AR S/ /Y

AX PrlnC|pIes of Real -Time Detection Chemistry | I
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Hydrolysis probe technique:

* the hydrolysis probe is conjugated with a quencher
fluorochrome, which absorbs the fluorescence of the
reporter fluorochrome as long as the probe is intact.

 upon amplification of the target sequence, the hydrolysis
probe is displaced and subsequently hydrolyzed by the
Taqg polymerase.

* this results in the separation of the reporter and
guencher fluorochrome and consequently the
fluorescence of the reporter fluorochrome becomes
detectable.

e during each consecutive PCR cycle this fluorescence will
further increase because of the progressive and T Tl o T o o8

exponential accumulation of free reporter * Cons: some background noise due to
fluorochromes irreversibility of the reaction

4
\
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Extend



Molecular Beacons uses sequence specific
probes that take on a2 hairpin structure.
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Hybridization probes technique: % A@ C%' %
* in this technique the probe is labelled with a reporter =
fluorochrome at the 3’ end and a quencher {
at the 5" end. _
* in the unbound conformation the quencher interacts with é
the reporter: the fluorescence is OFF -

 when the probe anneals to the target sequence this results
in the separation of the reporter and quencher
fluorochrome and consequently the fluorescence of the
reporter fluorochrome becomes ON

 upon amplification of the target sequence, the probe is
displaced, and the fluorescence is OFF

Extend

T

* Pros: greater specificity, reversible fluores-
cence means lower background

* Cons: some non-specific interactions of
the hairpins can lead to false positives
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Type-specific sequences

EGF-like Linker Cytoplasmic tail

Type |

TMc s
TMn ’
Type I"-.-'u EI*
T}’F’EVD )
Type VI g
ype = TagMan/Molecular Beacon Sybr Green
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SYBR Green |

(double stranded DNA bmdmg dye

\‘\ - \<\
h N

& emits a strong fluorescent signal upon binding to double-stranded DNA
&% non-specific binding is a disadvantage

& requires extensive optimization

& requires melting curve analysis to ensure specificity

#* longer amplicons create a stronger signal

% may be multiplexed when coupled with melting curve analysis



When to Choose SYBR Green

% detection of thousands of molecules
# general screening of transcripts prior to moving to probe based assays
# when the PCR system is fully optimized
% no primer dimers or non-specific amplicons
When Not to Choose SYBR Green
#% allelic discrimination assays
% multiplex reactions

% amplification of rare transcripts
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The highest risk in PCR is the contamination

- itis important to have two separate laboratory rooms for real time and DNA manipulation
- use pipettes and reagents dedicated only to PCR

- change gloves when you go to the PCR room

- check everytime for contamination by introducing negative controls in your reactions

- after the PCR reaction, discard the plate in a different room

- run the agarose gel in a different room (in the conventional PCR)

- never introduce plasmidic DNA in the PCR room!!!!
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 example of gRT-PCR data analysis



RT + RT- mix| final concentration
RNA 0,5-1 pg| 0,5-1 ug 1 Mg
Buffer X 5 Ml 5 Ml 1x
BSA 1 pg/ul 2,5 Jl 2,5 Jl 0.1 pg/pul
Triton 1% 1,25 plf 1,25 pl 0.05%
dNTPs 10mM| 1,25 pll 1,25 i 0,5mM
random primers 50 M| 3,75 ul| 3,75 ul 7.5 UM
reverse transcriptase | 200u/pul 1 pl — 200u
RNAse inhibitor 33u/pl 1 Ml 33u
water .. MI .. Ml
tot 25 Jl 25 Jl 25 Jl

- the cDNA can be diluted 10 folds or more for real time PCR analysis
- if you dilute 10 folds, you add 225 ul water to each sample
- for each gene, you will use 15 pul for the technical triplicate
- if you dilute 10 folds you can analyse 15 genes
- if you dilute 20 folds you can analyse 30 genes
- when you dilute 10 folds, the Ct shifts 3,3 cycles, when you dilute 2 folds Ct shifts 1 cycle




For each gene (target or reference) prepare a mix containing primers and syber mix:

Mix for n samples x 3 (technical triplicate)

/

MIX/each gene 1 sample MIX] final concentration
primer sense 7,5 uM 300 nM
primer antisense 7,5 yM 300 nM
SYBR green | 2 X 1X
water 7

tot 20 pl

For each sample (to be done in technical triplicate)
mix S5ul diluted cDNA and 20 pl mix

Solo per uso didattico - vietata la riproduzione o la vendita
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=3 7300 System 505 Software - [Plate1 [Relative Quantification Plate]]

|IX]
E File Miew Tools Instrument  Analysis  Window  Help = X
U E S BT - s
Setup ¥ Instrument ¥ Results
— Instrument Cantral — Temperature
E ztimated Time Remaining [hh:mm): Sample: Heat Sink:
Cover: Block:
Stom |
: — Cycle
Digconnect | Status; Stage: Rep:
Tirmne [rrmez): Step:
Extend. . | State:
— Thermal Cyeler Protacal .
_ denaturation
Thermal Profile I Auta Increment |
Stage 1 Stage 2 Stage 2
Reps:[1 | Rep=:[4 | Reps=: [0 ) .
[g5.0 [g5.0 2°50°C
Ti0:00 [01s | . 10’ 95°C
5 < annealing
0.0 H
I:_ 700 elongation P
2:00 15" 95°C 40x
2 o
60" 60°C
Add Cucle Add Hold | Add Step | Add Dizzociation Stage [Delete Help
Settings
Sample Y olume [pl] - I25
Fiun Made | Standard 7300 |
Data Collection : | Stage 3, Step 2 (60.0 @ 1:00) |
Ready Connected rauir | a4

Solo per uso didattico - vietata la riproduzione o la vendita




=3 7300 System 5D5 Software - [NRG I-lll.sds (Relative Quantification Plate)]

File “iew Tools Instrument Analysis Window Help

U= S BT E o

J Setup ¥ Instrument ¥ Results

/ Plate ¥ Specira ¥ Component ¥_Amplification Plot '

is Start

Component
BO0000.00
Componernt(z]
Il ¥ rox
500000.00 B I svER
8 400000.00
: QT
8 o
=]
2 300000.00
4 ®
()] 5
- e
o 200000.00
= ROX
- ive referen
100000.00 passive rererence
_,—'—"‘"’ I
0.00
1 2 3 4 8 6 7 8 91011 121314151617 1818 2021 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37 38 38 40 CVCIeS
Cycles
B I | | | s | | | | w0 | on | e
EN 7 — 7
CHl]
c |d
0 |
E |0
F |
G b
H |H
Ready

Disconnected TLIM

Solo per uso didattico - vietata la riproduzione o la vendita



23 1300 System SD5 Software - [NRG I-lll.sds (Relative Quantification Plate]]
E File “iews Tools  Instrument  Analysis  Window  Help

U0 SR BEZB - bl»?
Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Component ¥ Amplification Plot

En vs Cycle
18.38 Detectar: I_ vI
e Line Colar: IW’eII Color "I
' Rn=|SYBR flupresdence normalized to
H > A
14.38 passive referer OX) /;
12.38 /
10.38
=
o
8.38 /
6.38 /
4.38 f
2.38 j
Py |
= Help
0.38
1 2 3 4 58 6 7 8 91011121314 1516 1718 19 20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 3940
Cycle Murmnber
1 2 3 4 5 6 7 8 9 10 11 12
A |
B |
C |
D
£ |H
F_|
G |
H |
|pisconnected LI

a
o
[}
[m
=

14 Start

Solo per uso didattico - vietata la riproduzione o la vendita



=4 7300 System 5DS Software - [NRG I-Ill.sds {Relative Quantification Plate)]
m File “iew Tools Instrument  Analysis  Window  Help

Ded S BRHZE kE s
Setup ¥ Instrument ¥ Results
Flate ¥ Spectra ¥ Component ¥ Amplification Plot

Envs Cycle
16.18 Detector: IA" ,I

Lire Calar: IW’eII Color "I

1418

12.18

1018

= 818
[

6.18

418

218

ey Help |
018

1 2 3 4 5 6 7 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40

Cycle Mumber

1 2 3 4 5 G T ] 9 10 11 12

|pisconnected

‘s Start B2 micr

Solo per uso didattico - vietata la riproduzione o la vendita



300 System SDS Software

File “iew Tools Help

D@ d|&&| B EE»F - T

New Document Wizard

Define Document

Select the aszay, container, and template for the document, and enter the operator name and
comments.

Azsay I Dissociation vI

Cantairier : |SB-\A-"eII Clear LI

Template IEIank Document LI Browse . |
Run Mode : I ;I

Operator ; IUniv deali Studi

Cormments : 1505 v1.3.1

Dissociation-Melting curve

Plate Name : Dissociation

< Back I Meust » I Finizh Cancel

Ready Disconnected MM

Solo per uso didattico - vietata la riproduzione o la vendita



(<3 7300 System 505 Software - [dissociation NRGI-NRGIIl.sds [Dissociation]]
E File Wiew Tools Instrument  Anakysis  Window  Help -8 x
U W S EER - -

Setup ¥ Instrument ¥ Results
Flate ¥ Spectra ¥ Component ¥ Dissociation ¥ Report

Dissociation Curve
16.00 Data Type:

14.00

\ Detector:
T INFH31-t_I,I|:ue| vl

12.00 m

/ Tm=60.0°C
10.00 /

Rawy
s s
=

Termperature ()
3 4 5 [ 7 8 9 10 11 12

|pisconnected

. “ EEEEEEE

Solo per uso didattico - vietata la riproduzione o la vendita



&3 7300 System 5D5 Software - [ dissociation NRGI-NRGIIl.sds [Dissociation]]

E File “iew Tools Instrument  Anakysis  Window  Help

e sk BEE |- & s
Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Compaonent ¥ Dissociation ¥ Report
Dissociation Curve
1.20 [ata Type:
IDerivative vl
«_
1w Detector:
INFH31-t_I,Ipe| vl
0.80
Tm=E0.0°C
- 0.50
=
o
=
= 0.40
0.z20 ’jﬁ,
0.0o
-0.20
[<11] [i14] Fill] i) 20 24 a0 a5
Termperature (C)
3 4 5 [ 10 11 12
L] L] m L] m L] m L] m L]
L] L] L] L] L] L] L] L] L] L]
L] L] L] L] L] L] L] L] L] L]
m m m L] m L] m L] m L]
| U] L] m m m m m L] m L]
L] m m L] m L] m L] m L]
L] m m m L] L] L] L] m L]
] m m m
[Disconnected

ft PowerPoink ...

Solo per uso didattico - vietata la riproduzione o la vendita



.3 1300 System 5DS Software - [diss-ErbB3.sds (Dissociation)]
E File Wiew Tools Instrument  Analvsis  window  Help

U Sk BEE - e T
Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Cornpanent ¥ Dissociation

Dissociation Curve

9.00 Data Type:

Raw -
8.00

Detectar;

IEIBS vl

Trm=60.0"C

Q

7.0o

F.00 ‘

A\

R

4.00

3.00

200

0.0o0

&0

65

70

75

Ternperature (C)

a0

80

95

[

=l

10

11

12

T (MM =S| =

Ready

14 Start

[Disconnected

Solo per uso didattico - vietata la riproduzione o la vendita



=3 7300 System 5DS Software - [diss-ErbB3.sds (Dissociation)]

E File ‘iew Tools Instrument  Analesis  Window  Help x

U@ W S BEE - s

Setup; Instrument ¥ Results

Plate ¥ Spectra ¥ Component ¥ Dissociation
Dissociation Curve
0.ra Data Type:
/ I Derivative - |
0.60 )
} \ Detector:
050 IEIE3 'l
i \\\ Tm=E0.0°C
e i)
z
w 0.20 /
E
O
0.20 / \\\
0.10 __a_ﬁﬁy ir x\
0.00
-0.10
B0 [i14] 70 Ta 20 Fi4d] a0 45
Temperature (C)
1 2 3 4 5 6 T 8 9 10 11 12
A L] 1) 1] L1 1] L1 1) 1]
B L] 1) 1] L1 1] L1 1) L] 1) 1]
c L) I 1] 1) 1] L1 1) L] 1) 1]
1] [T [ [ 1] = I L1 I 1]
E 1] [ 1] = 1] = [ 1] [ 1]
F 1] [ 1] = 1] = I o I 1]
G o I 1]
H
Ready |Disconnected M

1 H start ﬁ Il owerPoint ...
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300 System SDS Software
File “iew Tools Help

|0 @ | & [& | B

HE e r s T

New Document Wizard

Define Document
Select the aszay, container, and template for the document, and enter the operator name and
comments.

Assay IHeIative Guantification (ddCt) Study LI
Cantairier : |SB-\A-"eII Clear LI

Template IEIank Document _I Browse . |

Run Mode:l ;I

Operator ; IUniv deali Studi

Cormments : 1505 v1.3.1

Relative Quantification
(AACT) Study

Plate Mare : |Plate-study

< Back I Meust » I Finizh Cancel

Ready Disconnected MM

Solo per uso didattico - vietata la riproduzione o la vendita



i} 7300 System SDS Software - [Plate]-study (Relative Quantification Study)]

@ File “iews Tools  Instrument  Analysis  Window  Help - 8 x
d=Ed & E = | Omit |Data: |De|taans Cycle j Calibratar: |1D M1 j Orientation’ | Dtactar v B
Eind:| Arvalyzs jﬂ / Plate ¥ Amplification Plot ¥ Gene Expression
| Detector | Threshold | Auto Ct | Delta Bn ws Cycle
MR - type NI 0200000 hanual [- 1.0e+002
0 00 Manusl j
1.0e+001
1.0e+000
E
= 1.0e-001
]
O
< b4
Find: jﬂ 1.0e-002
Y
Sample Detector Task
T
T 1.0e-003
T
T
T
T 1.0e-004
T 1 3 & 7 9 11 13 18 17 19 21 23 25 27 29 31 33 35 37 3§
T
T Cycle Murmber
T Analysis Settings )
T & Ao Ct Line Calor: {well Color -
T
T {* Manual Ct (" Automatic Bazeline
Threshold: |0.2000000 + Manual Baseline:( Start [cycle): |3 End [cpcle) |15 ﬁ
[\ Sample Summary £ Well Information f

Analyzes the data in the topmost document, Disconnected LM

Solo per uso didattico - vietata la riproduzione o la vendita



=3 7300 System 5DS Software - [Plate1-study [Relative Quantification Study])]

File Wiews Tools Instrument Analysis  Window Help
U &l & (5] Omit ‘Dﬂt& |De|ta Finwe Cycle j Calibrator: |1EI M1 j Orientation: Detector ~|| &
Find'l jj / Plate ¥ Amplification Plot Y Gene Expression
| Detector | Threshold | Auto Ct | Baselin: Delta Bn vs Cycle
MRG - type 0. 200000 Maral [6,14] 1.0e+000

hanial

CTR=water+mix= ) :
negative control | o001
Undetectable or 39,045
Ok!! N
1.0e-002

Delta Rn

Eind |- /
§
Plate | Well 3";“"' Detector | Ct Ct;:" it | = 1.0e-003
MRG I F3 3501 |MRGI-typs| |27 030 |0.080
NRG Il F4  |B3M1 |MRG-typs| 30235 (0403
NRG Il F5  |B3M1 |MRG-typs| 30855 (04103
MRG I FE  |B3M1 |MRGI-typs| 30258 |0.103
MRG I |Gl |#1 M1 |MRGI-typs| |27 331  |0.078
NRG I G2 |41 M1 |MRGI-typs| |27 428 (0078

MRG Il G5 41 W1 MRGIAype| (27162 |0.07E

=
2

1.0e-004

1 3 58 7 8 11 13 158 17 18 21 23 25 27 28 31 33 35 37 39

Cycle Mumber
[ el |Jndet. Analyzis Settings .
NRG I H1 47 W1 |[NRGI-dype| (23320 0080  Auta Ct Line Color: |'wiell Colar
MRG I HZ |47 N1 |NRGItype| |29.500 |0.080

- . .
NRG Il H3 |47 M1 |NRGItype| |23.227 |0.080 2 il L £ Autamatic Baseline

b > Threshold: | 0. 2000000 + Manual Bazeline:  Start [cycle): |6 End [cycle]: [14 w
\ Sample Summary i Well Information /

B T T 1 o

Ready Disconnected

1 —
‘g start | B

Solo per uso didattico - vietata la riproduzione o la vendita



E3 Microsoft Excel - NRGI-NRGIIL. x1s

|§_P| Fil= Modifica Wisualizza Inserisci Formato  Strumenti  Dabi Finestra 2 Digitare una damanda. - -0 X
HRNEA" BENFE G AR AT 7 Eiﬂrial -0 -6 C 8| E=Z=S$ %o € 50| EEE
W30 - &

A | B [c[o [ e [F] 6 | n | 1+ [ r | s | 7 | v | v [ w | x | F
| 23 |Endogenol T
| 29 |
| 30 |Plate Well ID Well Sample Detector Task (Gt Ct =td err @ Threshold Auto Ct |Baseline  Start End I _l

31

| 32 [MRG I AT FNIE NRGT- typ Tanget 33.119 0283 325385 0.2 Manual  Manual 7 15
| 33 [MRG I gA5 3NN NRGI- typ Tanget 32539 0283 325385 0.2 Manual Manual 7 15
| 34 [MNRG - 9A 3N NRGIT- typ Tanyet 32107 0253 32588 0.2 Manual Manual 7 15
| 35 [MRG - 10410 B3 NI NRGT- typ Target

| 36 [MRG - 11411 B3I NI NRGT- typ Target 32749 n225 32975 0.2 Manual Manual 7 15
| 37 [MRG -l 12412 B3 NI NRGT- typ Target 332 N225 32975 0.2 Manual Manual 7 15
| 38 [MRG - 19 B7 10N NRGT- typ Target

| 39 [MRG K 20B5  10MIL NRGI- typ Target 31.587 0118  31.705 0.2 Manual Manual 7 15
|40 [MRG - 2189 110NN NRGI- typ Target 31.824 0118 31.705 0.2 Manual Manual 7 145
41 [MRG I 22 B10 89 Ml NRGI- typ Target 32.801 0127 32937 0.2 Manual Manual 7 145
|42 [MRG I 23 B11 89 Ml NRG1- typ Target 33.19 0127 32937 0.2 Manual Manual 7 15
|43 [MRG I 24 B12 B9 Ml NRGI- typ Target J2.82 0127 32937 0.2 Manual  Manual 7 15
|44 [MRG - FTCT 7 ML NRGI- typ Target 32753 nozz 32732 0.2 Manual  Manual 7 15
|45 [MRG I J2C8 17 Ml NRGI- typ Target 3271 nozz| 32732 0.2 Manual  Manual 7 15 0
|48 [MRG - 33CY 7 ML NRGI- typ Target

|47 [MRG - 3MC10 B5 Ml NRG- typ Target

|48 [MRG - /1T B5 ML NRG- typ Target 33647 0.151 33.795 0.2 Manual Manual 7 15
|45 [NRG - 36 C12 B5S Ml NRG- typ Target 33.949 0.151 33.7595 0.2 Manual Manual 7 15
| 60 [MRG -l 4307 23 Ml NRG- typ Target 33543 0083 334586 0.2 Manual Manual 7 15
|51 [MRG - 4408 23 Ml NRGI- typ Target 33,468 0083 334586 0.2 Manual Manual 7 15
| 52 [MRG I 4509 23 Ml NRGI- typ Target 33.747 0083 33586 0.2 Manual Manual 7 15
| 53 |NRG I 46 D10 | CTR NI MNRGT- typ Target | Undet. 0.2 Manual  Manual 7 15
|54 |NRG -l 47011 | CTR NI MNRGT- typ Target | Undet. 0.2 Manual  Manual 7 15
| 55 |NRG -l 45 D12 | CTR NIl {MNRG1- typ Target  Undet. 0.2 Manual  Manual 7 15
| 56 [MRG I EEE7  29MIl NRGI- typ Target

|57 |[MRG I EBEES 29 Ml NRGI- typ Target 34.482 0314 34796 0.2 Manual  Manual 7 15
| 58 [MRG I E7 B9 29 Ml NRGI- typ Target 35.109 0314 34795 0.2 Manual Manual 7 15
| 55 [MNRG LI 58 E10 71 Ml NRG1- typ Target 34.093 032 34413 0.2 Manual Manual 7 15
| B0 [MRG - B3 E11 71 ML NRG- typ Target

|61 [MRG - GO E12 71 Ml NRGI- typ Target 34.733 03z 34413 0.2 Manual Manual 7 15
A2 KBTS LN R7IFT FE MU I BIRE - twen Tarmet 4 249 N 2585 I3 TER N2 hdannal hdannal 7 15 s
M 4 » »NRGI-NRGIH / A|< | el

Pronta MM

———— -
":J start | Microsoft PowerPoin... | [} 7300 System SDS So Bl NRGI-MRIIL xs r B NRGI-MRIGIIL sy | & D:lapplied Bios

Solo per uso didattico - vietata la riproduzione o la vendita



1 - copy the Ct of the target gene and of the reference gene for calibrator and samples

Ct-target gene Ct-Reference gene
Calibrator Ct(target)cz 25 Ct(reference)C =24
Sample 1 Ct(target)1= 22 Ct(reference)l =23
Sample 2 Ct(target)2= 23 Ct(reference)z =24
Sample 3 Ct(target)3= 27 Ct(reference)3 =23

2 - normalize the Ct of the target gene to that of the reference gene for calibrator and samples, calculating
the ACt

Ct-target gene Ct-Reference gene  ACt
Calibrator Ct(target)C =25 Ct(reference)C =24 ACtC=Ct(target)C_Ct(reference)C =1
Sample 1 Ct(target)l =22 Ct(reference)l =23 ACt1=Ct(target)l_Ct(reference)l =-1
Sample 2 Ct(target)2 =23 Ct(reference)2 =24 ACt 2=Ct(target)2_Ct (reference)2 ~ -1
Sample 3 Ct(target)3 =27 Ct(reference)_’% =23 ACt3= Ct(target).’«’;_Ct (reference)3 ~ 4
3 - normalize the ACt of the samples to the ACt of calibrator, calculating the AACt
AACt -AACt 2 -hac

Calibrator AACt. = ACt—ACt.= 1-1= 0 0 2 -bact =0=1

Sample 1 AACt, = ACt,~ACt = -1-1 = -2 2 2 -bact =p2-4

Sample 2 AACt, = ACt,~ACt = -1-1 = -2 2 2 -bact =24

Sample 3 AACt, = ACt,—ACt.= 4-1 = 3 -3 2 -bact =2-3=0,125

4 - finally, calculate the normalized relative quantification= 2724¢T
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* exercize with qRT-PCR data (Excel files)



cycle Sample B % —
0 “'_% threshold
1 4 3 16
2 8 16 32 = o
3 16 32 64 t23 45

32 64 - If the detectable amount of DNA is 128
5 64 128 256 -the Ct value for sample B will be 5,

256 512

The logarithm of a number is the exponent to which

another number, the base, must be raised to produce that number.

At each cycle, during the exponential phase, the DNA doubles

Ct is the number of amplification cycles necessary to obtain a detectable amount of DNA ->
Ct are base 2 logarithms.

- if the starting material is low, you will need many amplification cycles (Ct high),

- if the starting material is high, you will need less amplification cycles (Ct low).



relative quantification

= N W B
1

A

B

C

absolute quantification

(copy number)

N O 00
1 1 1 I

A

B

If calibrator is B, which will be

relative expression of A and C?

cycle

o 5 WIN = O

Sample A
(calibrator)

2

4

8
16
32
64
128

Sample B

4

8
16
32
64
128
256

Sample C

8
16
32
64
128
256
512

If calibrator is C, which will be
relative expression of A and B?
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relative quantification

cycle Sample A Sample B Sample C
(calibrator)
0 2 4 8
_ 1 4 8 16
g %] 2 8 16 32
- £ 3 16 32 64
SE4T 4 32 64 128
= zz21 gh 5 64 128 256
5= 6 128 256 512
A B C A B C
If calibrator is B, which will be If calibrator is C, which will be
relative expression of A and C? relative expression of A and B?
é 2 - us é 1- .
S 151 £ 0,75
§ 1 ;,)- 0,5 7]
£ 0,5- % 0251
o o
o | A B C




24 Ct meaning
? ”‘ /,'/\ ’ ‘$‘#7‘

-\

* how does Ct change when you dilute your sample?
* how does Ct change when you have different copy numbers?



If the CT of my calibrator is 18,

Which will be the CT if

- ldilute it 2 fold? 10 fold?

- |l dilute it 4 fold? 100 fold?

- ldilute it 8 fold? 1000 fold?
- ldiluteit 16 fold? 10000 fold?

(log,10=3.322)

If the CT of my calibrator is 20

- Which will be the CT of a sample in which the gene expression is 2 fold?
- Which will be the CT of a sample in which the gene expression is 4 fold?
- Which will be the CT of a sample in which the gene expression is 8 fold?
- Which will be the CT of a sample in which the gene expression is 16 fold?

- Which will be the CT of a sample in which the gene expression is 1/2 ? (=0,5)?

- Which will be the CT of a sample in which the gene expression is 1/4 (=0,25)?

- Which will be the CT of a sample in which the gene expression is 1/8 (=0,125)?

- Which will be the CT of a sample in which the gene expressionis 1/16 (=0,0625)?



If the CT of my calibrator is 18,

Which will be the CT if

- ldiluteit 2 fold? 19 10 fold? 21,322

- ldilute it 4 fold? 20 100 fold? 24,633

- ldilute it 8 fold? 21 1000 fold? 27,966
- ldilute it 16 fold? 22 10000 fold? 31,288

(log,10=3.322)

If the CT of my calibrator is 20

- Which will be the CT of a sample in which the gene expression is 2 fold? 19
- Which will be the CT of a sample in which the gene expression is 4 fold? 18

- Which will be the CT of a sample in which the gene expression is 8 fold? 17
- Which will be the CT of a sample in which the gene expression is 16 fold? 16

- Which will be the CT of a sample in which the gene expressionis 1/2 ? (=0,5)? 21

- Which will be the CT of a sample in which the gene expression is 1/4 (=0,25)? 22

- Which will be the CT of a sample in which the gene expression is 1/8 (=0,125)? 23

- Which will be the CT of a sample in which the gene expression is 1/16 (=0,0625)? 24
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PR 6 0,25
-8
10 0,125
-12
14 DOWN-REGULATION
-16
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Exeruse W|th qRT PCR data (ExceI flles)
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* Please, prepare an expression graphic for soluble NRG1 & ErbB2
expression, like in the following examples focused on ErbB3

* If you need help, | will show you how to carry out CT analysis &
graphic preparation



L B D =r ) B

10
Ll

12
13
14
15
16
17
13
13
20
21
22
23
24
25
25
27

sample CT soluble| CT
strain age number MRG1 ErbB2 |CT HKG
59.55 31,393 2262 2433
F3 5957 30,725 2233 24,23
5959 30416 22,33 24,09
59.67 29,293 23,83 24,68
PlE 59.68 29415 23,7 25,08
WT 59.69 28,497 23,51 2463
5973 31,263 25,25 25,32
1 month 5074 30977 2596 25,74
5975 30,649 2472 2524
59.79 32,22 27,13 27,12
2 months| 59380 32027 27,82 26,7
5981 33,01 28,121 2741
5961 30,658 2287 24,69
F3 59.63 30221 2241 24,14
59.65 29 808 223 23,99
59.70 25,753 22,6 2465
PlE 5971 25 477 23,75 24,58
CMTLA +/- 5972 25 852 23,021 2479
59.76 25,096 23,86 24,65
1 month 5977 25 851 2408 24,74
5978 25 588 24 83| 25,05
59.82 26,295 25,57 26,2
2 months| 5933 27,057 26,04 25,19
soluble NRG1 ErbB2 ErbE3 HKG
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1

12
12
14
15
16
17
12
13
20
21
22
23
24
il
26
27
28

E C O E F G H I J k. L

sample CT ‘ ‘ standard
strain age number | ErbB3 [CTHKG| ACT |AACT | —AACT | 24-AACt | average | deviation
5855 2015 24,33 -4,213 0,215 -0.218 0,85375643] 1.07183] 05051635

F3 59.57 13,072 24,23 -2.61 -0.724 0724 1685175533

5959 20055 24,09 -3.331 0506 -0.506 07041721
59.67 20,333 24,68 -3./d8 0633 -0.683 0620258365 0.70646] 01555333

P16 5968 21418 25,08 -3642 0.735 -0,735 057634317

WT 5969 20,303 24,63 -4,321 0116 0116 0.32274243]
5973 22633 25,32 -2, 678 1753 -1.759 D,25545285| 044467 02951065

1 month 59.74 23,236 25,74 -2.44 1337 -1.337  0.2505204

5875 2115 25,24 -4,093  0.3dd -0,3dd 0, 787553553|
5979 24,723 27,12 -2.332 2045 -2.045 024232245 0.23037] 0.0333401

2 months| 59.80 2d B3d 26,7 -2,003 2428 2428 015582287

5981 24,833 2741 -2.51 1327 -1,327 026237544
5961 20242 24,69 -4.44567 -0.003 000867 1.00602763 0.97073] 00756747

F3 59.63 13881 24,14 -4.253 0,178 -0.173 088332753

5965 13,524 23,89 -4.463 -0.032 0032 1.02242853]
5970 206258 24,65 -4.025 0412 0412  0,75158074] 065573 01222355

P16 59.71 2054 24,59 -4.054 0353 -0,333 076634133

CMT1A 5972 21218 24,79 -3.063 (0863 -0.568 054730555
5976 20,388 24,65 -3.664 0773 0773 058513332 0.71455] 0.2651883

1 month 59.77 20273 24,74 -4 465 -0.023 0025 1.01353765]

5978 2150z 25,05 -3.0d45 0832 -0,5832 0,53836657
5982 22,356 26,2 -3.243 1.134 -1.134 04370833 046516] 01345434

2 months 59.853 22,323 26,19 -3,864 0573 -0,573 0ETZZT75

5984 2353 26,22 -2 632 1,805 -1,805 025615104

soluble NRG1 | ErbB2 HKG )

ErbB3




1,8
1,6
1,4
1,2

0,8
0,6
0,4
0,2

1,8
1,6
1,4
1,2

0,8
0,6
0,4
0,2

ErbB3

P3 P16 1 month

BWT
m CMT1A

2 months

ErbB3

mP3

P16
B 1 month
B 2 months

(1

i‘j..l

CMT1A

1,8
1,6
1,4
1,2

0,8
0,6
0,4
0,2

ErbB3

e CMT1A

P3

P16

1 month

2 months



