


1. Did you leari anhything new from the lecture
A Lok yes o bit no
lecture 1 (PCR) 13% 62% 8% o

lecture 2 (QPCR) e e - O

Seminar 1 (QPCR) 17% 76% %%

2. If yes, do you think you will remember it tomorrow?

yes yes, after revising it I hope/some
leckure 1 (PCR) 56% 13% 31%
lecture 2 (q‘?ﬂfa) RC% 47% &%

no

Seminar 1 (qPCR) 5¥% 25% 17%



3. Would you pr@fer to have more information in the lecture, keep it the same, reduce ik?

Less the same More
lecture 1 (PCR) o 94-% &%
the
lecture 2 (q‘PCQ) 4-0% §3% 7% ‘
S N g e By worsk

Seminar 1 (q‘?CfZ) ¥% 9% o

4. Were the tasks too easy, ok, or too hard?

koo hard ok too easy

lecture 1 (PCR) 19% &£9% 12%

lecture 2 (q?CQ) £0% 4-0% o

Seminar 1 (QPCR) o 100% o



6. was/would be the homework helpful

Nope a bit yes

lecture 1 (PCR) =
lecture 2 (QPCR) 0% 13% 66.7%
Seminar 1 (q?Cl’Z) o o 100%

%. Would you suqqgest any changes?

ik was a bit koo fast/I need more time ko bhink

nAOTeE grou,[a wWoT ke

homework to repeat stuff from previous lectures

some. repa&&oms are unnecessary
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What s Mole?

b

INGREDIENTS FOR VS 7 i

*. DARK CHOCOLATE
)

SEA SALT

806

LIAGRIFFITH.COM OLIVE OIL

CHILI PEPPER



Mole is a unit of measurement

SI from French: Le Systéme International d'Unikés

¢

The seven SI base units:

K = Kelvin (Eempera&ure)

S = second (time)

m = mebre (length)

kg = kilogram (mass)

cd = candela (Luminous E,M&ehsi&j)
mol = mole (amount of substance)
A = ampere (electric current)

it is used a Lot in chemistry/biology



Mole is a unit of measurement

one mole of whatever = 6.022x10%2 of this whatevers parts

7\

Avogadro constank

= amount of atoms in 12 grams of pure carbon-12 (2C)

i'ue. chemisk nerds celebrate
the Mole "Daj on the October
23d bebween 6:02 AM and

why Ehis wmany?
J J 6:02 PM

sucrose is composed of sucrose molecules
one mole of sucrose = £,022x1022 of sucrose molecules

Lebs say your primer stock is composed of 20bp Long DNA molecules

one mole of primer = 6,022x10%2 of Zﬁbp Llong DNA molecules



whatb is moi&r&v?

molarity of whatever = a value
telling you how many moles of this
whatever you have i a certain
volume

mwol /L

and what is molal&%j?



mca-i.am%v mol/L

why to use molarity of primers and hot ng?

Ke &
32 bp

=1 ng c:nf Ke




milli
MLETO
Ao
pi&o
femto

Mol
mMol
uMol
Mol

{:MC} 5

nmMol

10! Mol
107° Mol
107% Mol
1072 Mol
10712 Mol
10715 Mol

uMol

Mol

FMOL

Mol



Homeworlk Fmr% 1

You have:

1. sample A = cDNA made on a blood sample from a patient infected with Ebola virus
2. sample B = 200 ng of viral genomic cDNA (it is an RNA virus)

3. the length of the viral genomic cDNA is 19 kb,

You made:
1. four 1o-fold dilutions of the sample B
2. ran qPCR with sample A and dilutions of the sample b

Your dabka are:
dilution 1 Ci= 20
Ailution 2 Ci= 23
Ailution 3 Ci= 26.%
dilution 4 Ci= 304
sampi.e. AT G 3R/

Please find out:

1. Is it possible to estimate the efficiency of primers from these data?
2. 1f yes, what is ik in %? (1f not, assume ik is 100%)

3. Amount of viral ¢cDNA in the patients blood

4.1s it possible to estimate the amount of viruses in the patient’s blood?



Homework F‘&r% 2

Experiman&

You have:

1. sample A = cDNA isolated from 100 mg of Arabidopsis roots (grown under normal conditions)
2. sample B = cDNA isolated from 100 mq of Arabidopsis roots (grown under stress conditions)
3. primers to ABA-receptor gene (E=9%%), primers to reference gene E2F (E=93%)

You made:
1. ran qPCR with sample A and sample B using both primer sets

Your data are:

sample A ABA-receptor gene Ci= 294
sample A E2F gene Ci= 27.3

sample B ABA-receptor gene Ci= 25.1
sample B E2F gene Ci= 296

Please find out how much more/less of the ABA-receptor mRNA there is in the sample A by using:
1. delta Ct

2. Lival method

3. Phaffl method



Homeworlk Par& 3

Group 1: Grou,p 2: C&roup 3:
Juin Anna
Zaenab Maike
Jule Emrique
Kirawn Shirin
Anders
your F:c:-pix: Ls your Empi«c Ls

your Ecwpic: Ls

RT with gene-specific

RT wikh oiigod‘f RT with random .
| PT‘LM&T‘S

hexamers

Please answer the questions:

1. what is ib?

2. is it applicable for 9PCR (if not, what is it for)
3. what are advantages/disadvantages of it



Graug woTke 1

Group 1: Grou,p 2: C&roup 3:
Jduin Alna
Zaenab Maite
Jule Enrique
Kiran Shirin
Anders

your Eopic: Ls %)l EC}PE‘C s your &OF’W ts

RT with gene-specific

RT wikh oiigod‘f RT with random .
| PT‘LM&T‘S

hexamers

Please discuss your topic within your group

1. what is ib?

R. is ik appiiaabiﬁ for qPCR (if not, what is ik for)
3. what are advantages/disadvantaqes of it



Groug woThk 2

Group 1% C&roup 2: C}roup 3:
Jun Anina
Maite
Zoaenab Kirawn
dule Anders
’Zmriqu@
Shirin

Please present your topic to the new members of your group

1. what is iE?
2. is it applicable for 9PCR (if nob, what is it for)
3. what are advantages/disadvantages of it



Grc:-up worTke 3

GTO“P 1: Group 2
Juin
Zaenab
Jule Anders
’Zmriqu@
Shirin

Please discuss within your group:

Grrc:»up 3:
Anna
Matite
Kiran

1. can you combine these three RT-methods, or any two of them
2. what would be advantage/disadvantage of the mixed methods
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Maxima First Skrand cDNA Synthesis Kits for RT-qPCR
(# K1641)

whal does ik conkain?

whvj ko maix ik U Ehis order?
Add tce\in the indicaked order:

1. X Reactigin Mix 4 pl : AR
2. Maxima Ehzyme Mix R L —P Mix SQV\H—:; — 3
3. Template RNA lpg -6 p9

4. Water, huclease-free to 20 mL '

how much should one take for RT?

?
what happens here? what happens here? BN Hopp B jgere:

10 min at 25°C P 15-30 min ot 50-65°C ——p ESC for § min

| . ?
whj to use longer times wkj to use higher T7

store at —20°C for up to one week
for longer storage use -%0°C



Graug WOT

Group 1: Grcup 2. Grcup b
Juin Anina
Zaewnab Maite
Jule Enrique
Kiran Shirin
Anders
sampte 1: 106 ng/ul sampi.e 1: 31 ng/ul S&mpte 1: 2000 ng/ul

sample 2: §7 ng/ul sample 2: §%0 ng/ul sample 2: 1500 ng/ul

please calculate the composition of RT reaction for RT-qPCR experiment:
1. for sample 1 and sample 2 given to your group
2. for sample 1 and sample 2 the members of your group have

Add on ice in the indicaked order:

1. X Reaction Mix 4 pL
2. Maxima Ehnzyme Mix R sl
3. Template RNA 1pg -89

4. Water, huclease-free to 20 mlL



Maxima First Skrand cDNA Synthesis Kits for RT-qPCR
(# K1641)

Add on ice in the ndicated order:

1. 8X Reaction Mix 4 pL
2. Maxima Enzyme Mix R sl
3. Template RNA 1pg -89

4. Water, huclease-free to 20 L

what if you have 40 RNA samples to synthesize cDNA?



) © O #| 2014. 09.24 qPCR o

+
°) |
:' RNA concentraion ng/ul ul/RT ul of MQ/RT
2_ 1 Col-0 ? 68t|§| 1ooo+ X v H =|s-(E2 v ) . x J}
. 2 qrtl-2 g4’ 12 o 38 g
s 3 srt1-3 771 1,3 v 3,7 4
;4 srt2-1 554 1.8 g 3,2 g
s 5 srt2-2 203 49 v 0,1 4
A 5
@) A B | c D E ) ()
1 Enzyme mix (ThermoScientific, Maxima RT Kkit) Program
? MQ 49,5 25C 10'
2 5x buffer| - =45 L ' 60C 40"
4 Enzyme 11 85C 5'
5 15 ul/reaction 4C Hold




DyNAmo Flash SYBR Green qPCR Kit (# F-4-18L)

\J
N

o Perform the reaction setup in an area separate from nucleic acid preparation ang .\;{‘\ ct analysis
&
© As the hot-start DNA polymerase is inactive during PCR setup, it is not necg @""Q ¥ the setup on ice
&
* Pipette with sterile filter tips )

¢ Minimize the exposure of the qPCR master mix to Light.

¢ Minimize pipetting errors bj using calibrated pipettes odadp Rring premixes to avoid pipetting very
small volumes (recommended btokal V=20-80 ul, also

¢ Use op&tauv clear caps or sealers to achieve

&

 Use a cap sealing kool or firm finger Q(L close caps properly, or use a film sealer.

g
e Avold touching the optical surig {4 ap or sealing film without gloves, as ftngerprm&s may interfere
with fluorescence measuremeid &\C‘*
N,

O~
\""\}”

Ou
o Plates or strip; b"{‘\ centrifuged before starting the cycling program to force the solution to the
bottom of thegd & ‘o remove any bubbles.
<

e Use vy c’,@* otosj gr&de H20.
}~

e Use pmwder-afree gloy


http://www.thermoscientificbio.com/qpcr-master-mixes-and-assays/dynamo-flash-sybr-green-qpcr-kit/

DyNAmo Flash SYBR Green qPCR Kit (# F-4-15L,)

Can be mixed at room temperature, minimise exposure to Light!

what does ik conkain? should one ever

\\ change it?
|

1. 2X Master Mix 10 mbL

R. Fw Frimer 126 MML‘

3. Ke primer 126 M

4. Template cDNA 5 ul (<100 ng)

5. Water, huclease-free to AR - i ot N

how to decide how
much ko add?

the volume can be changed depending on vcﬁur template concentration.
please be aware that adding tiny volumes increases pipetting error’


http://www.thermoscientificbio.com/qpcr-master-mixes-and-assays/dynamo-flash-sybr-green-qpcr-kit/

DyNAmo Flash SYBR Green qPCR Kit (# F-4-15L,)

Premix = the same pipetting error for all reactions?

1. 2X Master Mix

2. Fw Primer

3. Re primer

4. T&W\F‘LQEE cDNA

8. Water, nuclease-free to

x1l reaction
10 sl
126 M
126 M
5§ ul (<100 ng)
RO pL

xN reackions
?

o‘v o‘v oqu odw »

can ohe pre-premix primers?

which ﬁomponemﬁs ko
preméx?


http://www.thermoscientificbio.com/qpcr-master-mixes-and-assays/dynamo-flash-sybr-green-qpcr-kit/

what would be the molarity of your primer stock?

<= eurofins

Oligonucleotide

ynthesis Report

Page 1/8

Dr. Alyona Minina
Uppsala BioCenter, SLU

No.

Oligo Name

SA_DAL19_F

SA_DAL19 R

SA_Polyubq_

F

SA_Polyubq_

R

SA _Actin_F

SA Actin_R

SA_His2A_F

SA_His2A_

AJ_IL-17_Plus

Sequence (5' -> 3)

CGGTTTTGACATCACCTG
(18)

CGATAGGAAGGGGATCT
TATAC (22)

TGGTCGTACTCTGGCCG
ATTATA (23)

ACACCTAGCGGCACACA
GTTAA (22)

ATTGGGATGGAAGCTGC
TG (19)

CCCACCACTAAGCACAAT
G (19)

GGCTAAGCGAAACGATC
AAC (20)

GATCTGGGCCAAATTTCT
GA (20)

CTGAGAACTTCATCCGTG
TC (20)

Order ID:
Customer ID:

Your Order ID (PO#):

[OD]

4.2

6.2

7.2

7.3

2.5

3.5

5.3

[Mg] [nmol]
124 226
164 24.0
209 29.6
195 29.2
68 11.6
95  16.7
132 215
164 26.7
154 254

3404981
943162
480MTR

Yield Yield Yield Concentration
[pmol/pl]

Vol. for Tm
100pmol/ul  [°C]
226 53.7
240 58.4
296 60.6
292 60.3
116 56.7
167 56.7
215 57.3
267 55.3
254 57.3

MW
[g/mol]

5465

6823

7045

6697

5923

5710

6144

6132

6067

Order Date: 07.10.2014
Lab No.: 2537
No. of Oligos: 84/84
GC- Synthesis Purification
Content Scale
50 %  0.01 pmol HPSF
45.5% 0.01 ymol HPSF
47.8 % 0.01 ymol HPSF
50%  0.01 pmol HPSF
52.6 % 0.01 ymol HPSF
52.6 % 0.01 ymol HPSF
50%  0.01 pmol HPSF
45%  0.01 ymol HPSF
50%  0.01 pmol HPSF

Modification

Eurofins Genomics
Anzingerstralle 7a
D- 85560 Ebersberg

Barcode IDO QC

Report

(UL -
018656743

00O -
018656744

O BTNV T -
018656745

10N O T AR -
018656746

00O A -
018656747

AW -
018656748

100 O T -
018656749

NN -
018656750

(UL -
018656751

Eurofins Genomics is certified according to ISO 9001:2008

Customer Support: support-eu@eurofins.com | +49 8092 8289-77




DyNAmo Flash SYBR Green qPCR Kit (# F-4-15L,)

Now use your primer sktoclke concentraktion and Fiease write dowin how
many microliters of each component you would add to a premix for
7 sampi&s

whj?

sic!! ALWAYS malke premix for 0.5-2 wmore reaction than you are going to use

x1 reaction x? reactions
1. 2X Master Mix 10 pmlb
R, Fw prime_r 125 M
3. Re pramer 126 M
&4, Temyta&e cDNA § pmb

8. Water, huclease—free to RO pal


http://www.thermoscientificbio.com/qpcr-master-mixes-and-assays/dynamo-flash-sybr-green-qpcr-kit/

q‘PCQ

2 experimen&s o ohne Pio&e

Absolute Relative

how much of GOI is in which of your samples has
your sample more of GOI



Absolute q‘PCfQ

sample A: 50 ul of plasmid, concentration 10 ng/ul

~what is the
concenkration?

sample B: the same piasmid, concentration is unkinowin

Fw and Re primers to detect a gene on the plasmid

Technical triplicates for each PCR reaction

Dilution series of the
sample with known
concentration for the
Standard curve

sampte wikth uhnlenowin
concenkrakion

NTC= no template control= water
control for contamination of PCR




»

logio [ng of plasmid]



Absolutbe q‘PCfE

sample A: 50 ul of plasmid, concentration 10 ng/ul

sample B: the same Ptasmid, concenktration is unknown

Fw and Re primers to detect a gene on the Ptasmi,d

1. Please calculate the amount of reactions for this experiment

2. Use sample A to make & serial 10 fold dilutions, Please calculate the
volume of dilutions you are going to malke, and how you are going ko mix
them

3. Please calculate amount of components for the premix you will use for the

absolute 9PCR
Technical briplicates for each PCR

x1 reackion

1. 2X Master Mix 10 pmb
R, Fw Frimer 126 M
3. Re primer 128 wnM
4, Te.myi.o&e cDNA § b
8. Water, huclease~free to 20 pl
sampte. 3

NTC= no Eempta&e conbtrol=z water




Relative q?Cf&

sample 1: €DNA of your choice

sample 2: another ¢DNA of your choice
one pair of primers to detect G01I

Dilubion series of the
cDNA Fwot to estimate

primer eﬂmiev\@j

- WVITRT R ™
it ‘l.\(. % R

Ao

LM D e

EETATETTTTON
S . N
Refl Sample 1 s

4

AT b 3
RCfZ Sample 1 ! ‘
e

' { Ref3 Sample 1 [

M Reflse1 8

RefilaSt 2 G0l

\
21

1
:

D=

— »

GOI Sample 1 ﬁz

RN . -

A

B e oS
e %

Sample 2 [

p—

{ Refl
Y Ref2 Sample 2 §

e—

§ B AR s, o YT

g

"’i' . el ol y
3 T o
B G hes

N ree2se3 [ Gorses 2 |
_ Ref2 St4 |

) ef2 St u )I St '

N ey o o > ;;:)a* SN
e :M’**

PR NTTOT———— | R SRS E R S

which of your
samples has
more of the

&4—

3 pairs of primers to detect 3 reference genes G017

Technical triplicates for each PCR reaction

detection of all four
genes in the sample 1

detection of all four
genes in the sample 2



Relakive q‘PCQ

sample 1: ¢DNA of your choice

sample 2: another ¢DNA of your choice

one pair of primers to detect GOI

3 pairs of primers to detect 3 reference genes

1. Please calculate the amount of reactions for each primer pair

2. Please calculake the volume cDNA pooi and ks dilukions you are going to
make, and how you are going to mix them

3. Please calculate amount of components for the premixes you will use for
the absolute qPCR

Technical briplicates for each PCR reaction
x1l reaction

1. 2X Master Mix 10 ml b Nt
2. Fw primer 125 M | ‘ I =
3. Re primer 126 M

4, TemPLaEe. cDNA § pmL e

8. Water, huclease—free to R0 pmL T oo G




RT plates results

2014.09.24 PLATE 1 PRIMER EFFICIENCY

cDNA pool 1:20

srt1-3 Fw mecocmmsanaioascarncy / QPCR srt1 flanking Re cacarcrccamsmanarcrecara
cDNA pool 1:40 qPCR srt1 before hp sarrcsarremassarcascen / 8rt1-3 Re wnocasacscsaarmaciacasy
cDNA pool 1:8 qPCR srt2 flanking Fw pascsaiccacamariowioas £ QPCR srt2 flanking Re corcercearcosacaraers

qPCR srt2 after hairpin pavasasscrmsacsai / 8rt2-2 Re normosssscscscocaa

cDNA pool 1:20 cDNA pool 1:160

cDNA pool 1:40 cDNA pool 1:320

cDNA pool 1:80 RNA pool control (NTC)

€

A B Cc D E F G H

cDNA MQ total RNA MQ
reactionmixes  x1  x18 program cDNA pool 1:20 4 ul from 5 samples 380 ul RNA pool 3 ul from 5 sampies 135 ul
2x master mix -E-. 95C 7 cDNApool 1:40 200 ul of 1:20 200 ul
5 uM primer mix 1 18 e 0 40 cycles cDNApool 1:80 200 ul of 1:40 200ul 100 uM stock {100pmol/ul MQ
template 5 60C 307 aquisition cDNA . . )
pool 1:160 200 ul of 1:30 200 ul 5uM primermix  5ul of Fw+ 5 ul of Re 90 ul
MQ 4 72 95C cDNA pool 1:320 200 ul of 1:160 200 ul
60C-95C 0.5C step aquisition for melt curve
(d)
"/

2014.09.24 PLATE 2 SRT EXPRESSION

8 9 10 1" 12

— rt1 flank /EaCh primer paif has 1tS COlour

DNA templates are named

tion mixes x1 x18 x18 (srt2 outside hp} program
master mix 10 180 180 95C 7
primer mix 1 18 36 a5C 107
template 5 60C 30" aquisition 10 cYcles cDNA M
MQ 4 72 54 95C cDNA 1:30 4ul 116

60C-95C 0.5C step aquisition for melt curve



Homeworke

1. Please make your own Excel file for the Absolute and Relative 9qPCRs

2.Please make an Excel file for the experiment where you have:
® samples from 4 different conditions (control and 3 treakments)
®3 biological replicates for each condition
cone qenes of interest
¢2 reference qenes



