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1. Brief information on the device  
 

The "Gene-4" fluorescent detector for detecting a polymerase chain reaction  (subsequently referred to as the 
device) is a special device allowing one to detect fluorescent radiation of light of a reactionary mixture in test tubes 
directly after conducting a polymerase chain reaction (PCR). 

 

1.1. Purpose  
 

The device is intended for detection of the PCR results when using the test systems based on the principles 
fluorescent detection as a part of a hardware-software complex (subsequently referred to as the complex) under 
laboratory conditions, at public health services and research institutes. 

The detector is not intended for quantitative estimation of the PCR results 
 

1.2. Technical characteristics  
 

Number of detection channels  4 

wavelength of excitation/radiation (nm):  

                                                                             Channel 1 460/520  

                                                                             Channel 2 532/570 

                                                                             Channel 3 580/620 

                                                                             Channel 4 632/675 

Exciting light source light-emitting diode 

Fluorescent radiation detector  photodiode 

Replaceable rotors for test tubes 0.5 ml and 0.2 ml 2 

Quantity of test tubes in a rotor 12 

Detection time  (12 test tubes)  maximum 30���  

Sensitivity threshold of the detector in 30 ml a reactionary mixture, maximum 0.002 pmol/ml 

Device power supplies (it is carried out from the computer through USB socket)  5V, no more 500��  

Detector overall dimensions   maximum 240� 200� 110 mm 

Detector weight   maximum than 1,4 kg 
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1.3. List of standard equipment of the device 
 
Fluorescent polymerase chain reaction detector "Gene-4"   1 
Interface cable USB  1 
CD-disk with software 1 
Operation manual 1 
Replaceable rotor* 2 
 
* One of the rotors is installed in the device.  

 
2. Construction and a principle of operation of the device 

 

2.1. General information 
 

The device consists of following basic parts: 
1) four optical blocks; 
2) a microprocessor control module; 
3) positioning systems; 
4) a display module. 

 
In the course of operation the device detects fluorescent radiation arising in a 

reactionary mixture at illumination of the sample by an exciting light source. The 
detection is effected consecutive for each of the test tubes at its positioning relative 
to the optical block by means of a step-by-step motor. 

 
2.2. Control and monitoring system  

 
The device components are controlled by a built-in microprocessor unit performing the following operations: 
1) shaping control pulses for the exciting light source; 
2) digitations and filtration of fluorescent radiation; 
3) positioning of the block of test tubes; 
4) interaction with a control computer; 
5) output of messages onto a liquid crystal indicator (LCI). 
6) interaction with the operator; 

Data processing is carried out in an IBM-compatible computer. 
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    Possible states of the device are displayed on the LCI: 

Protocol is complete     Termination of processing this protocol.  Pressing 
the 

                                        key will transfer the device to the standby mode                     
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3. Preparation for operation  
 

3.1.  Unpacking the device  
 
The device is supplied in a water-tight polyethylene packet, packaged into a cardboard box.  
Unpack the device and inspect it for presence of any external damage. Check up the presence of all  
components according to the package list (paragraph 1.3 of this manual).  
After a long stay in a cold environment the device must be kept at room temperature for at least 1 hour. 

 

3.2. Installation and connection of the device 
 

Install the device at a place convenient for operation and connect it through the connector on the back panel 
to a port USB of the computer by means of an interface cable. 
Attention!  Use the interface cable included into the delivery set of the device. If it needed replacements, 
address the supplier of the device, or use a similar device marked according to Specification USB 2.0 for 
high-/full-speed USB devices. An interface cable in a length of more than 2.5 meters must not be used. 
If the device is connected to the computer for the first time, only the light-emitting diode of the presence of 
power supply should glow. Then it is necessary to come to installation of the device driver (paragraph 3.3). 
 

3.3. Software installation  
 

For control of the device from a personal computer the software included in the device set of delivery must 
be installed. The software operates in Windows 98, Windows ME, Windows 2k/XP. 

 
 The software installation consists of two steps: 

1. Installation of a driver of the device (the driver is a program allowing the computer to interact with 
the device).  

2. Installation of a program for control of the device (this program allows the operator to interact 
with the device). 

 
After the first connection of the device to the computer, within 1-2 minutes the system will detect a new 
device, and will start the device driver installation process. For driver installation follow operating system 
guide lines. After the system has asked to specify a driver location, the operator should specify a folder: / 
Driver_VCP_GENE of the compact disk with the software.  
After correct installation of the driver the LCD screen should display a corresponding message (see 
paragraph 2.1. of this manual). 

 
After successful installation of the driver it is necessary to install the program for operation with the device 
(program Gene). 
The Gene program is a program interface for operation with the fluorescent detector PCR "Gene-4" and 
allows one: 
1. to create and fulfill the protocols of detection of fluorescent radiation;  

   2. to analyze the data of optical measurements; 
   3. to store the results of the detection analysis. 

Start the program setup.exe from the compact disk included into the package of delivery of the device. 
Confirm a directory selection, in which you are going to install the software. 
After successful termination of the installation reboot the computer, and in the list of the installed programs 
the Gene program will appear. 
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3.4. Rotor removal and installation  
 

To remove the rotor one should hold it against rotation by one hand and use the other to screw off the nut 
from above and, having pulled the rotor upwards, to extract it from the device. 
During installation of the rotor on the device it is necessary to observe that set keys on the lower side of a 
rotor and on its setting place in the device enter one another, and only after that one may fix the rotor with the 
upper nut. 

 

4. Operating the device  
 

4.1. Switching the device on and start of the Gene 
program  

 
Connect the device to the computer through the USB cable and start the Gene program, using one of 
the variants given below:  

 
Variant 1: Press key Start  in the lower left corner of the screen and then select the Gene program 

from the Gene folder. 

Variant 2: Press  the icon   on the computer  desktop  (during the program installation this 
icon is put on the computer desktop automat\cally). 

 
After the program has been started, the main window of the program appears on the screen (Fig. 1). 
All main functions are presented in the form of corresponding keys of a toolbar and duplicate the keys 
of the "Protocol" menu: 
 

  creation of a new protocol; 

  opening the existing protocol; 

  detection of the PCR results; 

 saving the results; 

 printing the results; 

  exit the program. 
 

 
 

 
 
 
 
 
 
 
 
 
 

         Fig. 1. The main window displaying the program options 
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4.2. Settings  
 

The group of items of the "Settings"  menu allows one to adapt the program according to concrete 
requirements.  

 

4.2.1. List of operators and directories 
 

A list of operators (users) for operation with the device is drawn. Each operator can select his directory for 
storage of the detection results. 
 
 
 

 
 
 

Fig. 2. The window for editing the list of operators and directories 
 
4.2.2. List of tests 
 

A list of tests (test systems) is determined, for which checking operations are provided. Each 
test can include up to 4 measurement channels: 3 channels "Specific " and one channel of 
internal control “IC”. 

Threshold values are filled for each measurement channel: two for the "Specific"  channel and 
one for the “IC” channel, which are regulated by the manufacturer of the test systems. 

 

 
The first threshold value (-) determines a boundary for the "Specific"  signal, below which the result 
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of detection of PCR is interpreted as “negative (-)”. If a signal "Specific"  is above the second value 
(+), the result is considered as “ positive  (+)” . 
When the value of the "Specific"  signal is located between these boundaries, i.e. in the so-called 
"uncertainty zone”, the result is interpreted as "questionable result" .  
The threshold value for “IC”  defines a confidence limit of operation of the internal control. If the 
signal "IC" at a negative result of the "Specific" is less than this value, the result is interpreted as 
“ test failed ” . 

 

4.2.3. Numbering of test tubes 
 

A method of numbering the test tubes is determined at the protocol creation step and a field ("Test 

tube" or "Sample") is selecte0d for its identification when conducting the detection. 

                   

 
   Fig. 4.  A window of setting numbering of test tubes 
 

4.2.4. Representation of the results 
 

The range of colors for mapping the detection results, types and language of fonts is defined. 
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4.3. Drawing up the protocols  
 

For conducting the analysis the user should create a new protocol (the key  in the toolbar of the 
main window of the application or a corresponding item in the "Protocol" menu). 

 

 
 
    Fig. 6.  The protocol creation window  
 
For drawing up the protocols, it is necessary to fill consistently columns "from" and "to" 

(accordingly, the first and the last numbers of test tubes) to select the test and to put a number of 
background test tubes (2 pieces by default). 

The field “Protocol”  is filled with information on the protocol number, and in the field "Operator"  
the operator name is selected (these parameters of the protocol are not mandatory for filling). 

The keys  and  allow one to add a new line of text and to delete the existing line 
from the protocol list. 

  

4.4. Detection of the PCR results  
 

After creation of the protocol the user comes to conducting the detection of the PCR results (the 

key,  of the toolbar or a corresponding item in the "Protocol" menu). It is necessary to check if the 
device is connected to the computer. 

After successful detection of the device the user can see window “Detection of the PCR results”  
presenting the test report in a tabular format, a histogram of fluorescence signals over the channels for 
the current cycle (12 test tubes) of measurements.  
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Fig. 7.  A window displaying the PCR detection results 
 
 
The interaction with the program can be carried out using both regular means of the computer 

(keyboard, mouse), and by means of control key and the liquid-crystal indicator located on the front panel 

of the device. The control key completely duplicates the operation of the . Key. For 
successful conduction of the detection the user should strictly follow all messages appearing in the left 
lower corner of the “Detection of the PCR results”  window, which are duplicated by messages on the 
liquid-crystal indicator of the device reflecting all basic moment of a current detection cycle (see the 
Table, item 2.1).  

For conducting of the next detection cycle the user should place the test tubes in the respective 
sockets of the device drum in strict correspondence with the numbers offered by the program and to start 

the detection procedure using either the key  or control keys). The complete analysis of 
the protocol may consist of one or several cycles. 

After a regular detection cycle has been completed, the user will be prompted to extract the test 
tubes from the device and to pass to the following detection cycle. The user can return the previous 
detection cycle or reject any further operation and cancel the program without saving the results.  

On completion of the detection procedure (appearance of the “Detection is over!” message in the 

informational window), the user should confirm the end of the procedure by pressing   (or 
the control key) and to pass to the analysis of the results. 
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4.5. The analysis of results  
 

The results of processing the signals are presented in the form of a table and a histogram of 
normalized variables of the signals whose specific and the IC combination relating to the corresponding 
signals of the background test tubes (“background”) allows one to display the result of the PCR detection 
in the main window of the application: 

 

 
 

  Positive result 

   Negative result  

  Questionable result 

   Test Failed 
   Background test tubes 

                       
Fig. 8. The main window of the program with the analysis results 

 

5. Maintenance  
 

The maintenance of the device is directed is aimed at keeping it in a good working order and provision 
of a maximum service life. 
The maintenance should be carried out by skilled personnel who have studied the present manual in 
detail. 
Observe cleanliness when running the device. Avoid penetration in the device of foreign particles 
or liquids. 
Pollution of the device can lead to distortions of results. Cleaning must be effected with a removed 
rotor by means of a household vacuum cleaner with a suitable nozzle.  

Attention!  It is absolutely forbidden to clean the device usi ng metal objects (paper clips, a 
strand etc.). 

Is admissible to wipe the outside surface of the detector housing with a damp napkin (non-aggressive 
household cleaning and disinfecting agents may be used). 
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During a planned operation periodically start the internal test for checking the working capacity of the 
device (“Settings /device test” ). This test is recommended to start every time when changing the 
complex configuration. 

 
 

6. Possible faults  
 

6.1. When connecting the device to the computer, th e indicator panel does not light up: 

a. The light-emitting diode indicating the presence of power supply does not glow. Try to 
connect the device to another computer or USB socket. Most likely the reason lay in 
them. 

b. The light-emitting diode indicating the presence of power supply glows. Check whether the 
driver necessary for correct operation of the device is installed. Probably, the fault is 
associated with the connection cable (see item 3.2).  

                                      

6.2. When starting the detection of the PCR results , a warning alert window: 
 

Faulty USB connection! 
Problems with USB interface! Incorrect results are possible! 

  
   OK 

 
 
At the self-test of the device faults in the detector power supply are detected at its connection to the 
computer. How much they are serious, the operator may learn having started the additional test of the 
device from the program main window: “Settings / Device test ”. 
 

An output of the test is either a message on that the device is ready for operation or a repeated 
message of the problem in connection with the USB. In the second case the operation of detection is 
inexpedient. 

Probably you have a problem with the link cable (see item 3.2) or with the computer. Try to 
connect the device to another computer or USB socket. 

 
6.3. At connection of the detector the program does  not detect the device. 

This port can be occupied by another earlier started application.  
Close this application and start the program again. 

 
6.4. At repeated measurement in the detector the sa me test tubes give different results. 

Check up whether the device is clean. 
 
6.5. The OK key after pressing is inactive.   

For OK key activation it is necessary to open and close the detector cover. 
 
6.6. The protocol in the Gene program cannot be dra wn correctly.  

Reinstall the Gene program. 
 
 

7. Storage and transportation  
 
The device can be stored for 12 months in the manufacturer’s package at an air temperature of up 
to +40°�  and relative humidity of up to 80%. 
Indoors for storage there should not be steams of acids, alkalis and other aggressive gases. 


