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Thanks for choosing Denagene TajhizCompany’s Thermal Cycler. This operation manth
describes the function of the instrument. Please read the manual carefully before using
it to ensure correct operation. Keep this manual for future reference in case you
encounter any difficulties. Upon unpacking for the first time. please verify the
instrument and accessories against the packing list. If anything does not match. don't
hesitateto contactus.

This manual serves as a valuable resource for all users of our products. whether you are
aseasoned professional orjust starting your scientificjourney. It has been meticulously
crafted to help you clearly understand the features. functionality. and proper usage of
our laboratory equipment.

Within these pages. you will find detailed instructions. diagrams. and troubleshooting
guides to assist youin harnessing the full potential of our products. We have organized
the content logically. making it easy for you to navigate through the manual and quickly
locate theinformationyou need.

Moreover. this manual is a living document that reflects our ongoing commitment to
excellence. As we continue to develop and improve our product offerings. we will
provide updates and revisions to this manual to ensure you always have the most
currentinformation at your fingertips.

Reproductioninany form. whether print or electronic. without written permission from
Denagene TajhizCompany.is strictly prohibited.
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To study molecular processes within cells. the most critical
approachis to examine nucleic acids. Typically. the entire process
of DNA replication occurs at 37°Cwithin the cell. This is due to the
complex replication mechanisms in living organisms. which
involve numerous components. However. outside the cell. it is
nearly impossible to replicate these conditions due to the
multitude of variables. and even if it were possible. it would be
extremely costly.

Moreover. given the small initial quantities of nucleic acids. they
need to be amplified to a sufficient level for analysis and use. To
address this. researchers discovered a type of thermo-stable
DNA polymerase enzyme capable of withstanding and remaining
activeat hightemperatures. Additionally. it was previously known
that the double-stranded DNA structure is held together by
hydrogen bonds. which can be disrupted by increasing the
temperature. leading to the "melting" of the DNA strands.

The process of melting the DNA and then cooling it again. in the
presence of short oligonucleotides known as primers. allows for
the replication of specific DNA regions. This DNA amplification
process. facilitated by temperature fluctuations. is known as
Polymerase Chain Reaction (PCR).

During the PCR process. the amount of nucleic acid is amplified to a
sufficientlevel. This processrequires thepresence of aDNA template.
primers. DNA polymerase enzyme. a master mix. and thermal cycles.
These thermal cycles are necessary for denaturation. annealing. and
extension at the optimal temperature for DNA polymerase activity.
Toperformthesethermalcycles.adeviceknownasathermalcycleris
required. The thermal cycler or PCR machine uses Peltier technology
to efficiently carry out this process. By amplifying DNA, subsequent
downstream processes such as diagnosis. cloning. genotyping. and
sequencing can be easily performed.

Thermal cyclers come in both standard and gradient models. and
Denagene has produced both types. This guide focuses on the
gradient thermal cyclers from the DeNA Cycler series. specifically the
DeNA Cycler 64 and DeNA Cycler 32 models.
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PCRTechnique

PCR (Polymerase Chain Reaction) is a technique used to amplify DNA outside the body of a living organism,
but the goalis not toreplicate the entire DNA sequence. Instead. the objectiveis to produce millions of copies
of a specific gene of interest. Essentially. PCR is a form of replication that occurs outside the cellinanin vitro
environment. The difference between PCR and natural cellular replication is that PCR occurs outside the
cellular environment and is selective. targeting only a specific DNA sequence for amplification. In contrast.
cellular replication duplicates the entire genome.

Applications of PCRinclude:

e Generating multiple copies of a specific gene

® Prenatal diagnosis of genetic diseases

® Investigating the presence orabsence of aparticular geneinacell

@ Determining the sex of afetus

® Archaeological studies

® DNAsequencing

e Detecting chromosomalabnormalities

e Geneticfingerprinting

® Disease diagnosis: PCR can be used to diagnose a wide range of genetic diseases. including mutations.
cancers. hemophilia. AIDS. sickle cell anemia. cystic fibrosis. thalassemia. tuberculosis. Duchenne muscular
dystrophy. favism. phenylketonuria. and more. The sensitivity of PCR is 10.000 times greater than
conventionalmethods. Evolutionary studies of organisms. etc.
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For DNA amplification to occur. the double-stranded DNA must be
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replication. In the cell. this process is facilitated by the enzyme helicase.

However. in PCR. helicase is not required because the hydrogen bonds k /
Figure 1. Denaturation Stage of DNA Strands

between the DNA strands are broken when the temperature is raised to
95°C. causing the strands to separate—a process known as DNA melting. °
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the temperatureis raised to 72°C. which is optimal for DNA polymerase to
achieve its highest efficiency and speed of replication. There is no need to |

remove the primers. as they are made of DNA (Figure 3). This stage has a IO
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Figure 3. DNA Amplification Stage
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specific duration. whichis determined by the length of the target segment.




The main stages of aPCR reactionare summarized as follows:

1. First Stage: Denaturation

® Separation of the DNA double strands at 94-95°Cfor 30-60 seconds

® Increasing the duration of this stage does not benefit the reaction except for reducing the activity and

half-life of the Tagenzyme.

2.Second Stage: Annealing

@ Binding of the primers to complementary regions on the DNA. defining the range of DNA fragment

amplificationat 40-60°C

® Adurationof 30-60secondsis suitable and sufficient for each primer pair.

3. Third Stage: Extension

® Amplification of the DNA fragment of interestat 72°Cfor 5 to 15 minutes
e Foramplifyinga 1kb fragment. Tminuteis typically sufficient.

Thesethreestagesarerepeated 25to 35
times. whichis referred to as PCR cycles.
After 35 cycles. the number of amplified
fragments reaches 68 billion copies
(Figure 4).
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Thermal Cycler

To study molecular processes within cells. examining nucleicacids is crucial. Given the small initialamounts of
nucleic acids. it is necessary to amplify them to a sufficient level for analysis. Polymerase Chain Reaction
(PCR)isamethod used to achieve this amplification.

During PCR. nucleic acids are sufficiently amplified using template DNA. primers. Taq polymerase enzyme.
master mix. and temperature cycles. These temperature cycles facilitate denaturation. annealing. and
amplification at optimal temperatures for the polymerase enzyme activity. To perform these temperature
cycles.adeviceknownas athermal cycleris used. The thermal cycler. or PCR machine. employs Peltier effect
technology to performthe process efficiently.

Thermal cyclers come in basic and gradient types. In the basic model. a single temperature can be set for all
samples simultaneously. In the gradient model. multiple temperatures can be applied simultaneously. which
is particularly useful for optimizing the annealing temperature. Gradient functionality is most commonly used
for optimizing the annealing temperature. Dena Gene Equipment Company has designed and manufactured
both standard and gradient PCR systems. This guide focuses on using the gradient thermal cycler. which
features temperaturezones for effective gradient application.

DenageneTajhizCompany




/N WARNING

Due to the rapid application of high temperatures in the PCR
device.avoid touching thereaction block surfaces.

Connectthe device only to anappropriate power source.

Ensure the power source provides a secure and reliable
connection.

This device has a high-power consumption; therefore. use only
tested power cables that are designed for electrical connections.

It is the user's responsibility to manage any hazardous material
spillsonorinside thedevice.

In case of contamination. clean the device only with a damp cloth.
Do notuse chemical cleaning agents.

> b > b b b
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GeneralFeaturesofthePCRDevice

Installationand Setup

Regardless of the model. the PCR device includes a user
manual.apower cord. thePCR machineitself.and protective
covers.

Handle the device with careandinspectituponunboxing.

Reportany damageto Denagene Tajhizimmediately.

If youencounteranyissues. keepall packaging materials.

Do not attempt to use the device if there are any physical
problems. Instead. contact the company as soon as
possible.

All PCR devices manufactured by Dena Gene Equipment.
aside from their internal boards and components. share the
following general features:

ReactionBlock: Theareawherethe samplesare placed.

Heated Lid: Used to apply high temperatures to the
samples. This function ensures thermal pressure on the
samples. preventing evaporation and the dispersion of the
reactiontube contents.

TouchScreen: Used tolaunchthe softwareandaccess the
userinterface.

USBPort: For connecting command cablesand running the
reaction.

PowerButton: Used to turnthe device onand off.

Pause/Run Button: Allows the user to pause the reaction
andresumeitlater.

Ventilation Paths: Ensure proper ventilation of the PCR
device.

DenageneTajhizCompany



Technical Specification

“ DeNACycler32 DeNACycler64

Sample Capacity (ML)
Tepperature Range (°C)
Temperature Control Accuracy (°C)
Avarage Temperature Rise Rate (°C)
Average Rate of Temperature Decrease (°C)
Maximum Rate of Temperature Change (°C)
Temperature Uniformity (°C)
Maximum Gradient Regions (°C)
Gradient Range (°C)

Lid Temperture
Thermal Block Mode
Maximum Number of Steps
Maximum Number of Cycles
Maximum Number of Programs
LCD Display
USBPort
Dimentions (height x width x length CM)
Weight (KG)

Operating Temperture (°C)

Power (W)

DenageneTajhizCompany

32x0.2
4-100
0.1
3
2.5
4
+0.4at50
2zones
8
Default on 105. but can be variable
yes
100
100
Unlimited
7"HDMI Display
Yes
17 x 26 x 40
8
10-30
4LOOW

64x0.2
4-100
0.1
3
2.5
4
+0.4at50
L zones
8
Default on 105. but can be variable
yes
100
100
Unlimited
7"HDMI Display
Yes
17 x 26 x 40
9
10-30
4LOOW




HowtoUsethe PCRDevice?



To use the device. first connect the power cable to the main power
supply.Ensurethattheareaaroundthedeviceisnotenclosed.as proper
airventilationis crucial forthe PCR device's operation. Turnonthedevice
using the power button located at the front of the unit. and allow the
devicetobootup.

It is important to note that the software system and user control
interface of this device are based on the Windows operating system.
After turning on the device. the user should wait approximately 10
seconds for the software to load automatically. The initial screen
displayed is the software editor menu. where the user can define their
reactionparameters.

In this menu. the user can input the necessary settings for their PCR
reaction. including temperature cycles. timeintervals. and other critical
parameters for the experiment.

If the user wishes to defineanewreaction. they can start by defining the
reactionthroughthis editor menu.

Inthis menu. the user can set the ramp rate. and reaction temperature,
define thereaction steps. and configure the reaction cycles. The way to
adjust these two factors is as follows: by clicking on each icon. the
software enters the edit phase. allowing the user to make the
necessary adjustments.

Figure 5. Initial Menu of DeNA Cycler Software

Figure 6. Temperature Controland Reaction Ramp Rate Menu Bar

DenageneTajhizCompany
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To modify the reaction steps. the user can click on any step that
needs to be changed. which will activate the tabs for adjusting that
specific step. As shown in the image below. the top lefticon is for
deleting a step. the top right icon represents temperature
adjustment. and the three dots allow the user to add an alarm or
introduceanew cycleto thereaction.

However, the pencilicon on the bottom right is used to modify the
time and temperature settings for the step. By clicking on it. the
user can adjust the temperature and duration of the step.

Important Note: The default temperature for the heat lid is set to
105°C, and it is recommended that users fix the heat lid
temperature at this setting for PCRreactions.

DenageneTajhizCompany

Figure 7.How to Apply Step Settings and Add Reaction VVariables?

Figure 8. Reaction Step Settings




Theramprateofthedeviceislockedat 4°C/stoprolong thelifespan
of the components. so users are not permitted to define a higher
ramp rate. However, the device's algorithm allows for a ramp rate
of up to 8°C/s under specific conditions without causing undue
stress on the device. When necessary. the ramp rate may be
reducedtoareasonablelevel to prevent excessive wearand tearon
the device.

Variables for each step within a cycle differ from those for steps
outside the cycle. In the steps within a cycle. instead of adding
cycles.users canadd Touch Step and Gradient Step. This allows the
user to define a Touch Down step. a Touch-Up step. or a Gradient
step.

By clicking onthe cycle border bar. theuser canadjust the number of
cycles. Additionally. by clicking on the three-dot icon. the user can
create a new cycle. delete an existing cycle. or add a new step
outside of the cycle.

Figure 9. Variables for Steps withina Cycle

Figure 10. Editable Settingsin the Cycle Border Editor

Denagene TajhizCompany
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It is worth mentioning that users can define an incubation step as
well.

By clicking on the red tab located in the upper right corner of the

software. anincubation step can be defined.

Figure 11.Incubation Stepxx: In this step. only the temperature can be adjusted.
Theredtabontheleftis for selecting the incubation step. while theright sideis

The incubation step only has a temperature variable. and its for configuring the settings of the incubation step.

durationis set toinfinity by default.

Finally. after defining all the variables of a reaction. the user can
save the file with a .DeNA extension. which will have a final size of
less than one kilobyte.

Figure 12. Saving a New Reaction.
Torunthereaction. itis necessary to first saveit.
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After clicking "Load to Thermo" and loading the reactioninto
the thermal cycler processor. the user needs to press the
"Play" tablocatedinthelower center section of the software
to start thereaction.

Once the reaction starts. the temperature for each step will
turn red. allowing the user to easily observe the current
stage of thereaction through this color distinction.

In this figure. the color change of the step indicates the
current stage of the reaction. allowing the user to easily
determine whichstep the reactionisin.

Figure 13. Running Menu of the DeNA Cycler Software.
Afterinitiating the reaction. you need to access the Running Menu and click on
thered "RunReaction" tabat the bottom of thereactionlist to start the run.

Figure 14. Step Color Change During the Reaction

DenageneTajhizCompany
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During the running of the reaction. two tabs—Play/Stop
and Pause—appear at the bottom of the reaction screen.
Pressing Stop will completely terminate the reaction.
while pressing Pause will create a pause in the reaction.
allowing the user to resume it from the point where it was
halted.

Whenthereactionis paused. the pause symbolappears on
the stepwhere thereaction was halted.

Figure 15. Pause During Reaction
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TouchStep

Touch Step is a different step in defining thermal cycler reactions.
TouchDownis more commonthan TouchUpandis typically used for
specific Annealing processes. Here. we describe how Touch Down
works.

Inthis step. the user defines a temperature range and specifies how
much temperature change should occur in each cycle until the
desiredfinal temperatureisreached. Thelowersectionincludes the
tab for configuring the duration of each step.

As shownin the figure below. after defining the Touch Down step. a
graphlineis created corresponding to the number of cycles required
for thetemperature to decrease to the final Annealing temperature.
After each cycle. one of the graph lines decreases until it reaches a
singlenumber.

65°C to 55°C
(1

Cycle 30

Figure16. Touch Step Settings.
TheTouch Step can be either Touch Down or Touch Up.
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Gradient Step

Gradient temperature is a method for finding the optimal
annealing temperature. In the DeNA Gen thermocyclers. the
softwareis designed toallow theusertodefineagradientof upto
8°C. To set this up. as shown in the figure below. the user first
defines a gradient stepand enters the detailed settings space.

i2 ?{T.i'i ZT.AC

Elial | Bad

In this space. the user specifies the gradient range at the top. and
the device automatically defines the gradient across different ' Cycle 37
temperaturezones.

Figure 17. Gradient Step Definition
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Shutting Down

To turn off the device. the user should first close the reaction
window. After closing this window. an additional menu will
automatically appear with three options:

1. EditMenu: Go to the editor menu.
2. ShutDown: Turn off the device.
3. Reaction Menu: Go tothereaction menu.

By clicking onthe Shut Downtab. as showninthe figure below. the
user can power off the device. The shutdown process takes

approximately 1minute.

Figure 18. Device Shutdown Procedure

Note: If the reaction is not completed and the user proceeds to
close the reaction window and then shut down the device. the
computer will turn off. However, the device will continue with the
reaction until it is fully completed and will automatically shut
down afterward.

G Denagene TajhizCompany



Important Notes



‘ Inthe settings menu for each step. thereare options for Alarmand Alarm End.
- Alarm: Emits a short beep as awarning and stops quickly.
- Alarm End: Causes the device to continuously beep until the end of the reactionis acknowledged.

Therefore. it is strongly recommended to set the Alarm End only for the end of the reaction and not for
intermediate steps within thereaction.

Add Cycler

Alarm
Alarm End

Figure 19. Alarm Definition Tab
Thistabis presentinall steps. Itis advisable to set the Alarm End
only for the final step of the reactionand use the Alarm for other steps if needed.

‘ Heat Lid Temperature: The default heat lid temperature is set to 105°C to prevent evaporation of liquids
within the reaction tube. Evaporation would concentrate the reactants and disrupt the reaction balance.
However. the heat lid temperature can be adjusted between room temperature and 110°C. It is strongly
recommended to keep the heat lid temperature at 105°Cunless specific circumstances require a change.

DenageneTajhizCompany




‘ Pausing the Reaction:If auserrealizes thereisanerror during thereactionand needs to stopit. they canpress
the xxPausexx button to halt the PCR reaction. The reaction will stop. and after addressing the issue. the
user canresume thereaction fromwhere it was paused.

‘ Use of Qil: Due to the quality heatlid. itis advised not to use oil to cover thereaction unless necessary.

‘ Airflow and Ramp Settings: For optimal ramping performance. ensure that the device has proper airflow. If
the airflow is obstructed. the thermal cycler will not achieve proper ramping. When setting up the thermal
cyclerinanew location. follow these steps to check ventilation:

1. Turnonall devices near the thermal cycler.

2.Poweronthethermal cyclerand runastandard 30-minute protocol.

3. Check the temperature of the air being drawninto the device.

4. If the temperature exceeds 31°C. itindicates high-temperature air entering the device. The device should
berelocated toamore suitablelocation.

‘ Avoid Heat Sources: Keep the thermal cycler away from heat sources such as radiators and air conditioners.

DenageneTajhizCompany




The PCR device is used in three main areas: amplification and
cloning. detection. and quantification. though its use in
quantificationisless common. Specific applicationsinclude:

Denagene TajhizCompany

Nucleic Acid Amplification

DNA Cloning

Disease Detection

Genotyping and Polymorphism
Mutation Creation

cDNA Library Construction
Sequencing Analysis

Forensicand Crime Investigation

Applications




Warranty and After-Sales Service

@ Foranytechnicalissues. contact only Denagene Tjhiz directly and avoid
unauthorized personnel.

@ The thermal cycler manufactured by Denagene Tajhiz comes with a
1-year warranty.

@ The device also includes 10 years of after-sales service provided by
Denagene Tajhiz.
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Documentationand Support

To obtain support for the latest services and supportinformation for all locations. go to:

At the website. you can:

» Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities

» Searchthrough frequently asked questions (FAQs)

» Submitaquestiondirectly to Technical Support

» Searchforuserdocuments,.SDSs. vector maps and sequences. application notes. formulations.
handbooks. certificates of analysis. citations. and other product support documents

» Obtaininformation about customer training

» Download software updates and patches
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