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PCR and quantitative-PCR protocol

Description:

gPCR is a method of quantifying DNA based on PCR (polymerase chain reaction).
gPCR tracks target concentration as a function of PCR cycle number in order to
derive a quantitative estimate of the initial template concentration in a sample. In
the case of conventional PCR, it uses a polymerase, dNTPs (what it is), and two

primers designed to match sequences within a template.

Quantification workflow (standard curve in cartoon & unknowns)
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gPCR Quantification Workflow

Important notes before starting:

1. During gPCR setup, it is important to avoid DNA cross-contamination. Clean the
set-up area, including all equipment to be used, thoroughly with (10% bleach).
Recommended using a dedicated set of pipettes for gPCR to minimize

contamination. Also avoid dnases so change gloves frequently.
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2. The accuracy of qPCR is highly dependent on accurate pipetting and thorough
mixing of solutions. Take extra care to avoid pipetting errors during gPCR set up
and when preparing templates for clustering.

Materials

0.1N NaOH

10% bleach

70% ethanol

0.2 — 0.5 mL Microcentrifuge tubes

Control template 10nM (product info)

Benchtop centrifuge with swing out rotor

Benchtop microcentrifuge

gPCR machine (QIAGEN machine)

vortex

gPCR primer 1

gPCR primer 2

pipettes

SYBR gqPCR master mix universal- Thermo Scientific k0222 Quartzy
Total RNA: 0,01 - 5 yg (max 12,5 pl, 2 pyg standard) - sample
Oligo dT — Sigma Aldrich 04387 Quartzy

dNTP (2mM) — Fischer Scientific r0192 Quartzy

mQ
5X reaction buffer - Sigma Aldrich p9367 Quartzy
RNasin 40 U/ul - Promega N2615 Quartzy

RevertAid enzyme- Fischer Scientific Quartzy
Dnase free water — Fischer Scientific BP561-1 Quartzy

Equipment
DNA Engine Thermal Cycler (conventional PCR)  QIAGEN for QPCR (peytonlab
owned with Forbes)
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Protocol to design primers

1. Go to literature and see if someone has run PCRin it.
2. Only if not follow steps below.

Steps for primer design
1. Go to Pubmed gene database and search for your gene of interest. Filter
by species in the right-hand corner of the screen. Click on your gene of
interest and scroll down until you find the NCBI reference sequence
(RefSeq) for your gene (e.g. NM_2034483). Click there and in the next

screen you will see

Gene

Full Report +

FN1 fibr

Gene

(-]
Advanced

Send to: ~

1 [ Homo sapi ( )1

Gene ID: 2335, updated on 30-Apr-2019

~ Summary

Official Symbol
Official Full Name
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Also known as
Summary

Expression
Orthologs

~ Genomic context

Location: 2935

Exon count: 46

Annotation release
109
105

2. Figure.

FN1 provided by HGNC
fibronectin by
HGNC:HGNC:3778
Ensembl:ENSG00000115414 MIM: 135600
protein coding

REVIEWED

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata;
Hominidae; Homo

FN; CIG; FNZ; MSF; ED-B; FING; GFND; LETS; GFND2; SMDCF

This gene encodes fibronectin, a glycoprotein present in a soluble dimeric form in plasma, and in a dimeric or multimeric form at the cell surface and
in extracellular matrix. The encoded preproprotein is proteolytically processed to generate the mature protein. Fibronectin is involved in cell adhesion
and migration processes including embryogenesis, wound healing, blood coagulation, host defense, and metastasis. The gene has three regions
subject to alternative splicing, with the potential to produce 20 different transcript variants, at least one of which encodes an isoform that undergoes
proteolytic processing. The full-length nature of some variants has not been determined. [provided by RefSeq, Jan 2016]

Biased expression in placenta (RPKM 1097.5), liver (RPKM 415.5) and 7 other tissues See more

rtebrata; lia; Eutheria; Primates; Hapl i; Catarrhini;

mouse all
See FN1 in Genome Data Viewer
Status Assembly Chr  Location
current GRCh38.p12 (GCF_000001405.38) 2 NC_000002.12 (215360440..215436167, complement)
previous assembly GRCh37.p13 (GCF_000001405.25) 2 NC_000002.11 (216225177..216300890, complement)

Pubmed for FN1 human gene

a link to “pick primers” in the right corner of the screen.

H

Hids sidebar

Table of contents
Summary

Genomic context

Genomic regions, transcripts, and products
Expression

Bibliography

Phenotypes

Variation

HIV-1 interactions

Pathways from BioSystems

Interactions

General gene information
Markers, Clone Names, Homology, Gene Ontology

General protein information
NCBI Reference Sequences (RefSeq)
Related sequences

Additional links
Locus-specific Databases

Genome Browsers
Genome Data Viewer

Variation Viewer (GRCh37.p13)
Variation Viewer (GRCh38)

1000 Genomes Browser (GRCh37.p13)
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- NCBI Reference Sequences (RefSeq) 2

1 RefSeqs maintail [ of
These reference sequences exist independently of genome builds. Explain
Genomic
1. NG_012196.1 RefSeqGene

Range = 5001..80629
Download | GenBank, FASTA, Sequence Viewer (Graphics)

mRNA and Protein(s)

1. NM_001306129.1 — NP_001293058.1 fibronectin isoform 8 precursor

Status: REVIEWED

Description

Transcript Variant: This variant (8) contains a segment with an altenate splice structure in the 3' coding region, compared to variant 1. Isoform 8
encoded by this variant is shorter than isoform 1. The encoded isoform (8) may undergo proteolytic processing similar to isoform 3.
AI033037, AJ535086, BC143754, BX537590, BX640803, BX640875, CA422234, CR749316, CR749317, DA851446

Source
Consensus CDS  CCDS77526.1
UniProtKB/Swiss-Prot | P02751
UniProtKB/TrEMBL = B7ZLE5

Related
Conserved Domains (6) summary

smart00059

Location:353 — 401

Smart00058

86 — 230

cd00061

Location:2354 — 2393

Locatiol

cd00063
Location:1995 — 2075

pfam00039

ENSP00000323534.6, ENST00000323926.10

FN2; Fibronectin type 2 domain
FN1; Fibronectin type 1 domain

FN1; Fibronectin type 1 domain, approximately 40 residue long with two conserved disulfide bridges. FN1 is one of
three types of internal repeats which combine to form larger domains within fibronectin. Fibronectin, a plasma
protein that binds cell surfaces ...

FN3; Fibronectin type 3 domain; One of three types of internal repeats found in the plasma protein fibronectin. lts
tenth fibronectin type Il repeat contains an RGD cell recognition sequence in a flexible loop between 2 strands.
Approximately 2% of all ..

fn1; Fibronectin type | domain

Location:231 — 270

Figure. NCBI ref seq page

(NIH)3 National Library of Medicine NCBI National Center for Biotechnology Information sgalaza  MyNCBI  Sign Out
Primer-BLAST A tool for finding specific primers
Finding primers specific to your PCR template (using Primer3 and BLAST).
Resetpage Save search ters  Retrieve recent results Publication Tips for finding specific primers
PCR Template
Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear Range
NM_001306129.1 From To
Forward primer G
Reverse primer
4
Or, upload FASTA file Choose File | no file selected
Primer Parameters
Use my own forward primer o Cloar
(5>3" on plus strand)
Use my own reverse primer @ Clear
3" on minus strand) §
Min Max
PCR product size 70 1000
# of primers to return 10
Min opt Max Max Tm difference
Primer melting temperatures 57,0 600 630 3 @
(Tm)
Exon/intron selection Arefseq mRNA sequence as PCR template input is required for options in the section &/
Exon junction span No preference
Exon junction match Exonat§'side Exon at3' side
7 4
Minimal number of bases that must anneal to exons at the 5' or 3' side of the junction &
Intron inclusion Primer pair must be separated by at least one intron on the corresponding genomic DNA &)
Intron length range Min Max
1000 1000000 &
Note: Parameter values that differ from the default are highlighted in yellow
Primer Pair Specificity Checking Parameters
Specificity check Enable search for primer pairs specific to the intended PCR template &)
Search mode Automatic
Database Refseq mRNA Be
Exclusion " Exclude predicted Refseq transcripts (accession with XM, XR prefix) | Exclude uncultured/environmental sample sequences &
Organism 9606
Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list as you type. &
Add more organisms
Entrez query (optional)
Primer specificity stringency  primer must have atleast 2 [ total mismatches to unintended targets, including
atleast 2 [ mismatches within the last 5 bps at the 3' end. &
Ignore targets that have | 6 [&J or more mismatches to the primer. &
Max target size 4000 ™
Allow splice variants Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) &
| Get Primers. Show results in a new window [ Use new graphic view &)
» Advanced parameters Note: Parameter values that differ from the default are highlighted in yellow v

Figure. Pick primers page

3. Select gPCR primer parameters
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i. PCR product/amplicon size — for efficient amplification, design the
primers so that the amplicon is between 70 and 200 bp long

ii. Number of primers to return — this is up to you, depending on how
many options you want to choose from

iii. Melting temperature — as a rule of thumb, aim for a minimum of 60
C and a maximum of 63 C. The ideal melting temperature is 60C
with a maximum difference of 3C in the melting temperatures, Tm,
of the two primers.

iv. Exon/Intron selection — to avoid amplification of contaminating
genomic DNA, design primers so that one half of the primer
hybridizes to the 3’ end of one exon, and the other half to the 5’ end
of the adjacent exon. To do this, simply select “Primer must span
an exon-exon junction”. You do not need to change the other
settings.

v. Primer pair specificity checking parameters — use the default
settings. The program will use the RefSeq mRNA sequence from
the organism you selected to design the primers.

4. Checking the output screen
i. Make sure the 3’ end of the primer contains a C or G residue,
because T and A residues bind more easily to DNA in a non-
specific way

ii. Aim for a GC content of around 40-60% to ensure maximum
product stability

iii. Avoid self-complementarity to decrease the possibility of primer-
dimer formation. Ideally, the primer should have a near random mix
of nucleotides.

iv. Pick the best two or three primers and test them. Good luck!

Table 1. General recommendations on designing PCR primers.

Dos Don’ts
e 15-30 nt long e Secondary structure (complementarities)
e T, 55-70°C (within 5°C, for two primers) e Direct repeats
e 40-60% GC ( with uniform distribution) e More than three G or C at 3’ end

e OneCorGat3’end

Making cDNA - RT-PCR using RevertAid Premium reverse transcriptase

(Fermentas)

Note: Always work on ice !!! and with gloves and tips with filter! /f DNA
contamination can be a problem, add a negative control without RevertAid Premium
enzyme as a negative control (DNA background)




2019-05-06-protocol Peyton Lab

Mix together:  Total RNA: 0,01 - 5 yg (max 12.5 pl, 2 pyg standard)
Oligo dT 1 pl
dNTP (2mM) 1 ul
mQ Xyl
Total volume: 14.5 ul

Incubate @ 65°C, 5 min

Put on ice for 2 min and spin down (short spin)

Add to previous: 5X reaction buffer: 4 pl
RNasin 40 U/ul: 0.5 ul
RevertAid enzyme: 1 ul

Incubate @ 50°C, 30 min

Incubate @ 85°C for 5 min to inactivate enzyme

Dilute 1/5 (add 80 ul mQ) and use 2 ul of this dilution for gPCR

Now that you are done with making cDNA you are ready to make samples to run
PCR (add make cDNA ASAP, how long can we stored the cDNA for in the freezer?)

Procedure:

. Prepare reaction mix
1. Itis important to make a master mix to minimize pipetting errors.
2. Prepare the SYBR master mix reaction mix as follows:

Consumable pl/well |pl/plate (master mix for 110)

KAPA SYBR FAST Master Mix Universal (2x) | 10 1100

gPCR Primer 1.1 (10 pM) 0.2 22

qPCR Primer 2.1 (10 pM) 0.2 22

Water 7.6 836
18 1980

3. Mix gently but thoroughly
4. Place the reaction mix on ice and protect it from light until use.

Il Prepare samples
Example of: QPCR with 15 ul reaction volume

Note: To minimize pipetting, always work with a primer pair mix. Optimal primer
concentrations can vary, but as a standard it is 1 pl of each primer stock (100pM) in 100ul
dnase free water. This results in a final concentration of 300nM in the reaction.
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1x reaction

7.5 ul SYBR mix

1 —x ultemplate  (for reactions use normally 1ul, but up to 3 yl can be used w/o
observing an inhibitory effect)

4.5 pl primerpair mix

Dnase free H20 up to 15 pl (total volume)

Run QPCR as usual (tell the machine that the reaction size is 15pl!: follow steps in
running a protocol)

Preparing samples for qPCR if starting from DNA:
37.5 microliters DNASE, RNASE free water
10 microliters HF phusion Buffer
0.5 microliters forward primer (10 picomoles) (50 micromolar stock concentration)
0.5 microliters reverse primer (10 picomoles) (50 micromolar stock Concentration)
10-20 ng plasmid cDNA template, 500-1000 ng genomic cDNA template (~.1 microliters
usually)
1 microliter DNTPs (1 micromolar working concentration)
0.5 microliters of phusion polymerase
1.) Add above ingredients in same order as written to pcr tube. If you are doing
multiple pcr reactions, multiply all components by X number of reactions (e.g. 5
reactions, 10 reactions) and make a “master mix” for pcr reaction and aliquot 50
microliters into each pcr tube
2.) PCR program on thermocycler
a. 1) 95 C for 1 minute
2) 95 C for 30 seconds
3) 5 degrees below primer melting temperature for 45 seconds
4) 72 C for 30 seconds/1000 BP of PCR product
5) Go to step 2 35 times
)
)

6) 72 C for 10 minutes
7) 10 C forever

@ ~0oo0uoT

Running a protocol QPCR in QIAGEN

Note: The incubation times and temperatures for the different steps of the PCR reaction
depend strongly on the length and composition of the primers, the length of the DNA
fragment you would like to amplify, the type of DNA polymerase used for the amplification,
and the PCR instrument
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1. Double-click the Rotor-gene Q series software icon on the desktop. Select
“Advanced” tab in the “New run” dialog box that appears

2. To create a new template, select “Empty Run” and then click “New” to enter the
“New Run Wizard”

3. Select 72-well rotor as the rotor type. Confirm that the locking ring is attached,
and check the “Locking Ring attached” box. Then click “Next”

New Run Wizard @

Welcome to the Advanced Run Wizard!

Rotor Type

36-Wwell Rotor

| 72-Well Rotor
Rotor-Disc

Rotor-Disc 100

p—
2- 4 IV Locking Ring Attached

Skip Wizard

Figure 1. The “New Run Wizard” dialog box.

4. Enter the name of the operator. Add notes and enter the reaction volume (usually
15 microliters). Ensure that Sample layout reads 1, 2, 3,... and “Apply ambient air
correction” is selected

New Run Wizard @

This screen displays miscellaneous options for the run. Complete the fields, This box displays
help on elements in

clicking Next when you are ready to move to the next page. el D,

6 on an item, hover
1 ol Operator: I QIAGEN I your mouse over the
N . — item for help. You
otes: | can also click on a

combo box to display
help about its
available settings.
"y,
4
Reaction v Apply Ambient Air Correction
3 - Volume (uL):
Sample Layout : |1, 2,3. L]
Skip Wizard << Back Next >> 4

Figure 2. Setting the general assay parameters.
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5. Click the “Edit profile” button in the next “New Run wizard” dialog box and
program the temperature profile according to the information in the following

steps
New Run Wizard @
Temperature Profile : Click this button to
edit the profile
shown in the box
above.

4 el Eciit Profile ...

Channel Setup :

Name | Source | Detector I Gain I Create New... |
Green 470nm  510nm 5 Edit
Yelow — 530nm  555nm 5
Orange  585nm  B10nm 5 Edit Gain...
Red 625nm  B60nm 5
Crimson  680nm  710hp 7 Remove
HRM 460nm  510nm 7 Reset Defaults
Gain Optimisation...

Skipwizard | <<Back |  Newt»> |

Figure 3. Editing the profile.

6. Click the “Insert after” button and select “New Hold at Temperature”

M Edit Profile X

.89 H 9

New Open Save As Help
The run will take approximately 0 second(s) to complete. The graph below represents the run to be performed -

Chick on a cycle below to modify it :

E— 1
o Cycling

New Melt
New Hold at Temperature

T o ac)
Copy of Current Step

Figure 4. Initial incubation step at 95°C.

7. Change the Hold temperature to 95C, and the Hold time to 10 mins.
Click the “Insert After” button and then select New cycling
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M Edit Profile
a . € - v
New Open  Save As Help
The run will takce spproamately 16 mirnte(s) to complete. The graph below represents the run to be performed

X

Cick on a cycle below 1o modily &

Ingert bedore A »
Nt Hold &t Temperature
_Remove | pawiRM Step
Hold Tempetabwe: g5 |op Copy of Currert Step

1 Hold Time : 1_DJ"‘“‘LJ‘°“

Figure 5. Initial incubation step at 95°C.

8. Change the number of cycle repeats to 40. Select the first step, and
set to 95C for 30 seconds

M Edit Profile 3

zZ ., 8 || e

New Open Save As Help
The run will take approximately 98 minute(s) to complete. The araph below represents the run to be performed :

Click on a cycle below to modify it :

Hold Insert after...
Insert before...

1 Remove
This cycle repeats| ime(s).
Click on one of the steps Delow to modify it, or press + or - to add and remove steps for this cycle.

II Timed Step LI _I _LI

2
aeC 95°C for 30 secs

72°C for 20 secs /

I~ Long Range 609C for 20 secs
[~ Touchdown |

Figure 6. Cycling step at 95°C.
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9. Highlight the second step, and set to 61C for 60 seconds. Enable
data acquisition during this step by selecting the “Not acquiring”

button
M £dit Profile X
.8 W o

N;:«- Open Save As Help
The run will take approsamately 125 mirste(s) to complete. The graph below repeesants the wun 1o be perdomed

AR PR AR A

Cick on a cycle balow to modiy &

Hold Insest after
Insest before.
Remove

Thes cycle repeats 40 | timefs)
Chck on one of the steps below to modify . o press + of - 1o add and remave steps for thes cycle

Tened Step - ;] LJ

95°C for 30 secs

! [ s
/ \ ™1
f \ 720C fon 20 scs .“‘

™ Long Rarge |

™ Touchdown

oK
Figure 7. Cycling step at 61°C.
10. Set green and yellow as acquiring channels by selecting the “>

“ button to transfer these from the available channels list and click OK

Same as Previous : I[New Acquisition) L]
Acquisition Configuration :
Available Channels : Acquiring Channels :
Name l >
Crimson Green 1
HRM < Wvelow

Orange
Red «

To acquire from a channel, select it from the list in the left and click >. To stop acquiring from a
channel, select it in the right-hand list and click <. To remove all acquisitions, click <<.

2

Don't Acquire Help |

Dye Chart >>

Dye Channel Selection Chart

470nm | 510nm  [FAM-, SYBR Green 1, Fluorescein, EvaGreen, Alexa Fluor 488
530nm |555nm  [JOE®, VICH, HEX, TET, CAL Fluor Gold 540+, Yakima Yellow'
585nm | 610nm ROX, CAL Fluor Red 610, Cy3.5%, Texas Red ", Alexa Fluor 568+
625nm | B60nm | Cy5*, Quasar 670, Alexa Fluor 633

680nm | 710hp | Quasar705%, Alexa Fluor 680+

460nm | 510nm  [SYTO 9, EvaGreen®

Figure 8. Acquiring at cycling step of 60°C.
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11. Highlight the third step and delete by cliking the “-“ button. Click
OK

M Edit Profile 3]
Z . 8 W| e
MNew Open Save As Help

The run will take approzimately 135 minute(s) to complete. The graph below represents the run to be performed :

A A,

Click on a cycle below to modify it :

Hold Insert after...
Insert before...
Remove

This cycle repeats 40 | timefs).
Click on one of the steps below to modify it, or press + o - to add and remove steps for this cycle. 2

|T|med Step ﬂ u;]

7000 95°C for 30 secs

20 seconds
Acquiting to Cycling B 72°C for 20 secs
on Green
B0°C for B0 secs 1

[ Long Range
[” Tauchdaown

Figure 9. Removal of extension step.

12. In the next dialog box, click the “Gain optimization” button

New Run Wizard @

Temperature Profile : This box displays
help on elements in
the wizard. For help

on an item, hover
your mouse aver the
item for help. You
can also click on a
combo box to display

help about its

available settings.
Edit Profile ... I

Channel Setup :

Name | Source | Detector | Gain | Create New... |

Green 470nm  510nm 5 Edit

Yelow  530nm  555nm 5

Orange  585hm  B10nm 5 Edit Gain...

Red E25nm  BB0nm 5

Crimson  680nm  710hp 7 Remove

HRM 460nm  510nm 7 Reset Defauilts
1 =G Orimision]

Skip Wizard | << Back Next >> |

Figure 10. Gain optimization.

13. Click the “Optimise acquiring” button. Channel settings are then
displayed for each channel. Accept these default values by clicking
OK for both channels
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Auto-Gain Optimisation Setu
Optimisation :

% Auto-Gain Dptimisation will read the fluoresence on the inserted sample at
«

x|

\ different gain levels until it finds one at which the fluorescence levels are
acceptable. The range of fluorescence you are looking for depends on the
chemistry you are performing.

Set temperature to :], degrees.

Optimise Al | OEtimise Acauirina: 1

Auto-Gain Optimisation Channel Settings

Channel Settings :

,— Channel : Green Tube Position: |1 ill

idd..
Name Target Sample Range : |-f5_ﬁ Flupto Wﬁ Fl. E . |
Acceptable Gain Range: |-10 Zjl to lTj Emove |
move All
2— _m Cancel | Help | |
Manual... Close Help
Figure 11. Auto-gain optimization for the green channel.
14. Check the “Perform optimization before 1t acquisition “ box,

then click the “Close” button to return to the wizard

Auto-Gain Optimisation Setup E]

Optimisation :
K Auto-Gain Optimisation will read the fluoresence on the inserted sample at
Ge different gain levels until it finds one at which the fluorescence levels are

acceptable. The range of fluorescence you are looking for depends on the
chemistry you are performing.

Set temperature to :II degrees.

Optimise All | DptimiseAcquilingl

1=l

™ Perform Dptimisation At 60 Degrees At Beginning Of Run

Channel Settings :

! =l am |

Name | Tube Position | Min Reading | Max Reading | Min Gain | Max Gain Edi... |

Green 1 | 10F1 10 10

Yellow 1 5F 10FI 0 10 Remove
Remove Al

< | >

== | I T

Figure 12. Selection of green and yellow channels.

15. Click “next” to save the template in an appropriate location by
selecting “save template”
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New Run Wizard @

Summary :
Setting I Value
Green Gain 5
Yellow Gain 5
Auto-Gain Optimisation Before First Acquisition
Rotar 72-well Rotor
Sample Layout 1.2.3, ..
Reaction Yolume (in microliters) 25

[__StaitFun_Jepe]
bagi e i ik Save Tomplato to save setigs o fhute e AT
Skip Wizard << Back
Figure 13. Starting the run.
16. Check the summary and click “Start Run” to save the run file
and start the run
17. After the run starts a new window appears in which you can

either enter sample names now or click “Finish” and enter them later
by selecting the “Sample” button during the run, or once the run is
complete.

lll. Analyze

The final step in the gPCR procedure is to analyze the quantified samples

2. Check the NTC tubes for any amplification. There should be no amplification, but
data is acceptable if any amplification is >10 cycles after your last control
template amplification.

3. Ensure that there is good amplification for the control template (equipment
protocol recommended to remove any bad replicates)

—h
.
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4. | Example of Control Template Amplification
5. Generate a standard curve from the control template by plotting the Ct values

against the log initial concentration-
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Fitid Duay (picomokac)

Log Fit Values

B SYBR Standards, RSq:0.998
—SYBR, Y = -3.31*LOG(X) + 14.21, Eff. = 100.4%

ed Example of Standard Curve
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8.
9.

Ensure that the efficiency of amplification of the control template is 90-110% (a
slope of -3.58 to -3.10) and that the R2 >0.9. If not, reassess the datapoints you
are using to calculate the standard curve.

Lock the threshold fluorescence based on the standard curve.

Ensure that there is good amplification for the unknown samples (equipment
protocol recommends removing any bad replicates)

Calculate the initial concentration of your unknown samples based on the
standard curve generated from the control template dilutions.

l. Running a protocol PCR DNA thermocycler
(conventional PCR)

. Running a protocol on the DNA Engine cycler involves three steps:

i. Choosing a stored protocol to run
ii. Choosing a block to run it on (if the dual alpha unit is
installed)
ili. Setting up the temperature control method
With the Main Menu displayed, select Run, then press <Proceed>.
Use the <Select> keys to scroll through the listed protocols

Run: <MAIN>
_CUSTOM1L CUSTOMZ2
QUIKSTEP 2-STEP
3-STEP EXTEND

If a dual alpha unit is installed one of the blocks must be designated to run the
protocol

The first available block is automatically designated when a protocol is chosen
Press <Block> to choose a different block

The selected block’s letter is identified in the upper right-hand corner of the
screen

Run: 2-STEP on A

Vessel Type:
_TUBES Plate

When the protocol is selected, one or more screens will be displayed asking for
information needed to set up the block’s temperature control method

10. The DNA Engine cycler can control the block’s temperature in two ways: block

control or calculated control

11.Setting up a block control protocol: a single screen asking about use of the

heated lid will be displayed
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Run: ICEBUCKET

Use heated 1id?
Yes _NO

12.
13.Select Yes or No, then press <Proceed>. The protocol will begin running

14.Setting up a calculated-control protocol: three screens will be presented
i. A screen asking for sample vessel information

Run: 2-STEP

Vessel Type:
_TUBES Plate

i. Select from the options, then press <Proceed>.
ili. A screen asking for the sample reaction volume

Run: 2-STEP

Vessel Type: TUBES
Volume (ul): 10

v. Use keypad to enter sample volume in microliters, then
press <proceed>. If sample vessels are sealed with oil or
wax, include the volume of the oil or wax in the total sample
volume entered. Note: specify 10uL for any volume less than
10 uL

vi. A screen asking about the heated lid. Select Yes or No,
then press <Proceed>. The protocol will begin running

15.During a protocol run, a runtime screen will be displayed

Run: 2-STEP

1= 92.0° for 0:05
Cycle: 1
Calc: 68.0°

16. The screen lists the protocol name (2-STEP in the example above), protocol step
that is running (1), cycle number (1), method of temperature control (Calc), and
the block temperature for block-control protocols (68.0). When the step’s target
temperature is reached, a timer begins running in the lower right-hand corner of
the screen. The first digit is the minutes elapsed; the two digits after the colon are
the seconds elapsed.

17.Press the right <Select> key to see a screen listing the cycle number, time
elapsed so far for the protocol run, and estimated remaining time left in the run

Run: 2-STEP
Cycle: 1
Total time: 0:20

Est remain: 1:01:51
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18. This screen is also displayed only as long as the key is pressed. The runtime
screen returns when you stop pressing the key.

19.When the protocol run finishes, a long beep sounds, and a notification screen is
displayed

Run: 2-STEP
PROGRAM COMPLETE

Total time: 50:31

20.
21.Certain error messages may also be displayed in this screen. Press <Proceed>

to return to the main menu

Appendix.

Specifications of the DNA engine thermal cycler

Specifications

Thermal range: -5° to 105°C, but no more than 30°C below ambient
temperature (4° to 100°C for the Slide Chambers Alpha unit)

Thermal accuracy: +0.3°C of programmed target at 90°C, NIST-traceable

Thermal uniformity: +0.4°C well-to-well within 30 seconds of arrival at 90°C
(for most Alpha units; see specifications for individual
Alpha units)

Ramping speed: Up to 3°C/sec for all single- and dual-block Alpha units;
up to 1.2°C/sec for the Slide Chambers Alpha unit.

Sample capacity: Varies with installed Alpha unit

Line voltage: DNA Engine® cycler: 100-240 VAC rms (no adjustment
needed among voltages within these ranges)

Frequency: 50-60 Hz single phase

Power: DNA Engine cycler: 850 W maximum

Fuses: Two 6.3 A, 250V, 5 x 20 mm

Displays: One 20 x 4 LCD alphanumeric display

Ports: One 25-pin 8-bit parallel interface printer port
One 9-pin RS-232 serial port for printer or remote use
One |IEEE-488 bidirectional general purpose interface bus

Memory: 400 typical programs in up to 12 individual folders

Control Panel

Block key

(Figure 2-2)

Block status lights — L LCD window

Instant incubation key — Left and right

o ’ @ st S — ] selection keys
Power light — o @ @) @ (A) —L Proceed key
ENGICTo
-RAD
QIOJO),

DNAEngine O0@E @) cancelkey




