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Abstract

Dengue is an arboviral disease of major public health importance, particularly in tropical regions such as the
Brazilian Midwest. The host's inflammatory response plays a key role in the clinical progression of the disease,
with tumor necrosis factor-alpha (TNF-a) being one of the central cytokines in this process. The single
nucleotide polymorphism SNP TNF-a rs361525, located in the promoter region of the TNF-a gene, has been
associated with the regulation of this cytokine's expression and susceptibility to infectious diseases with
hepatitis C (HCV) and hepatitis B (HBV). This case-control study aimed to investigate the genotypic and allelic
frequencies of the rs361525 TNF-a SNP in individuals infected with the dengue virus compared to healthy
controls residing in the Brazilian Midwest region. Genotyping was performed using real-time PCR, and the data
were analyzed for associations between genotypes and infection status. The findings may contribute to a
better understanding of the genetic factors involved in the immune response to dengue.
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Materials

= Roll of paper for sanitizing the cooling box during movement and protecting the PCR plate after reading;
= PCR cooling box to place the PCR plate in during handling;
= Notebook and pen for making calculations, notes and relevant observations.
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Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

1 General aspects
Definition:

Genotyping is a tool in scientific research that allows genetic variability to be studied
and associated with specific characteristics. In this way, it participates in genetic tests
that make it possible to identify genetic variations in studies focused on single
nucleotide polymorphisms (SNPs).

Objectives:

To evaluate the use of qPCR to identify the SNP TNF-oa rs361525 in DNA samples in
order to guarantee the reliability of the results obtained, providing a standardized
methodology for the genetic analysis of the presence of this SNP in individuals with
dengue.

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

2 Personal Protective Equipment (PPE)

= Powder-free nitrile gloves;
= |Lab coat;
» Closed shoes and pants.

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

3 Materials

» TagMan probe (Thermo Fisher) of SNP TNF-a rs361525 diluted 1:1 with ultra-pure
water (C__221570710).

= Roll of paper for sanitizing the cooling box during movement and protecting the PCR
plate after reading;

= PCR cooling box to place the PCR plate in during handling;

= Notebook and pen for making calculations, notes and relevant observations.
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Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

Procedure

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

Check that the stabilizer is connected to the 220V socket.

Lightcycler 480. Switch on the Lightcycler 480. Am

Red lights will come on, wait for the green light to appear to turn on the computer.

* “

_

Switching on the equipmen Lightcycler 480.

protocols.io | https://dx.doi.org/10.17504/protocols.io.5gpvowzrdi4o/v1 June 5, 2025 5/18



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5qpvowzrdl4o/v1

@ protocols.io Part of SPRINGER NATURE

Lightcycler 480 on.

4.3  Turn on the computer and wait for the start screen to appear.
As soon as the screen below appears, click F1.

Turn on the computer to start studying.

I 4.4  Enter the login and password from the first access.
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4.5  Open the Lightcycler 480 program. L
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MORGANA

Lightcycler 480 program.

4.6  Enter the login and password for the second access. L

Location of login and password to access the program.

4.7  Click on “New Experiment from Template”. L)
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4.8 Select the following standardization already saved on the computer: Am
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PUC Goias | Standby {no MWP)

{nie_utgr Templates.
[ir_ufg/ Templates
nir_utgy Templates
|INEPY/Templates/Run Templates

% - Path
UC-Go-Triplex_Dengue_Zika_Chik_Sub-Set _/System

| ample Informaion lir_uigExperiments
PUC-Go-Triplex_Dengue Zika_Chik Sample-Edic. i 07/2712016 08 57
Amanda o Leicia 07102019 dogue 3 /System Admin/Templates 10/07/2019 14:31
Amanda e Leticia deng 4 e 01071019 /System Admin/Templates 1000712019 19
o el

/syste inTemplates/Analysis Templales  10/07/2019 14:
|[System |12/20/2019 14:02.00 926
15, | 12/2012019 14:02 24 861

4.9  ..Check that you are in 4 schedules of 40 cycles each, as below: Am
At the end, click on “Apply Template”.
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PCR cycles.

4.10 Click on the side button of the Lightcycler 480 to exit the treadmill. Am A
Carefully remove the PCR plate from the cooling box, touching only the sides, and place
it on the conveyor belt.

ATTENTION:
Observe the edge of the diagonal side and be careful not to touch the barcode.

Lightcycler 480 switched on and running.
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Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

4.11 Click the button again to close the belt.

4.12 Atthe top, under “Window", identify the PCR that is being made: L
Select the folder.

It is necessary to identify with the type of sample (DNA), number of samples (SAMPLES,
CP, CN, BR, TOTAL REACTIONS) and rs361525.

4.13 Select “Start Run”. L
Then wait for the heating graph to appear.

4.14  Wait an average of 40' to 1 hour for the plate to be read.

4.15 Record the fluorescence graph.

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

4.16 End of PCR. Z

The photo below shows the end of a gPCR.
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4.17 Click on “Analysis” on the side of the page.

Database: Research Database (Research)

User: System Admin

STelo =[]

ML B
TR TR

|

Samples | ﬁ
Color, Pal Name. j i ' i L J
Sample 1 I ‘| i
Sample 2 ‘\ il H ‘
Sample 3 A
Sample 4 ‘ l‘H 1] “ I
Sample 5 | ‘| I , |‘ J| ‘w I I |
Sample 6 H “ Il | Hw‘: A
Sampla 7 || “ ‘ I i
Sarnplo 8 ‘ \ ‘ | {
Sample 9
Sample 10
Sample 11
Sampla 12
Sampis 13
52 Sample 14
B3| Sample 15

B 5 Samgets ||

( YT,
End Progeam |
@ infoimation 21127981 354 07 AW st

410 Cyeles ||
Warm Up, w ok sl minles
@ nformation 2/12/1981 364 16 AM Instiument Warm Up

4.18 Click on “Endpoint Genotyping” and “OK".
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k&
PUC Goias | Standby (MWP loaded)

Instiument:
Window:

Uatabass: Rosoarch Database (Resesch)
[OWA30.102028 16 AmosTRAS = 78R - 7CW T3 O SoPL REAC: Symern
ZOR + 2CN + 2 CF + 4 ERROS PIPETAGEM (EW DUPLICATA) = 47 REACs <] User; Adanin

#[Endpom Genctyping for Al Samples

NEOGD "

@ Inkormation 21211981 35407 AM instrumant Wam Up. This may fake: several min
@ information 211211381 36416 A Instrumeet Wasm Up frushed

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

I 4.19 Select the colors VIC and FAM: A

protocols.io | https://dx.doi.org/10.17504/protocols.io.5gpvowzrdi4o/v1 June 5, 2025 14/18



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5qpvowzrdl4o/v1

€3 protocols.io Part of SPRINGERNATURE

VIC (ALEL X): VIC/HEX/Yellow555 (533-580)
FAM (ALEL Y): FAM (465-510)

— Database:
BR+2CN+2cp~ 4ERROS PIPETAGEM - (EM DUPLIC.ATA)-AZ REAC( I Usel
2 .

Place to choose the colors according to the Thermo Fisher protocol.

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

4.20 Select the wells that have been pipetted and check the filters. A
After selecting the wells, click on “Calculate”.
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Daiabase: Research Database [Rescarch)
User: System Admin

|Endpoint Genotype resuits — | @ o I
B Allele X B Both Alieles @ Allele Y

@ Unknown B Negative 0 I

re——————mw W

_ Samples  EndpointFluorescence  Re-

l.. C.. Pos| Name | 533580 | 465510 Coll Lot | '
v Wl A1 Sample1 0.08 039 71

v B A2 Sampe? 691 3635 | 2 15000 |

v M A3 Sample3 644 3661 % 15,000} i

v B A+ Sampled 601 3695 Lael 0004 i l
v [l A5 Sample5 542 3226 12.000]

v B A5 Sample6 548 51 o l
v W A7 Sample? 654 38.81 < 000

v M A8 Sample8 551 3413 ;'ﬁ

v, M A9 Sampled 539 3407 6000

< W A10 Sample 11 529 3196 5 0004

< [ A11 Sample 1 578 3453 ;g s I

2 W A2 Sample 1 592 3113 2000/ !

v H Bi Samplet. 006 021 L i

v B B2 Samplet 616 3583 me

v B B3 Sampel 575 3642 Fluotescence (533 500) |

v W ’1

v W -

B4 Sample 1l 613 3583 =
L s .

4 36407 AM_Instrument Warm Up. This may take several minites

@ Information  2/12/198
's (@ Information 2/12/1581

36415 AM_Instrument Warm Up finished

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

4.21 Analyze the presence of the alleles and write down their respective genotypes in the

notebook.

In order to genotype the samples, the following data from the duplicates is required:

ALEL X - GENOTYPE A
ALELY - GENOTYPE G

protocols.io | https://dx.doi.org/10.17504/protocols.io.5gpvowzrdi4o/v1 June 5, 2025



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5qpvowzrdl4o/v1

@ protocols.io Part of SPRINGER NATURE

Example of genotyping after calculations:

Endpoint Genotyping for All Samples.
¥
i »

LR i
3lar Campansation OF

IEndpnm! Genotype results

B AlelexX @ BothAlleles [ Allele Y
B unknown |

torG... Pos | Name: | 533:580 | || | 465:810] || || [can’ !} |||} ¥ Taoo
|¥ M Al Sample1 008 039 1 Negatve | /11 1E000
Y M A2 Sample2 691 3635 Allele Y
Y| B A3 Sampled 644 36.61 Allele Y i
Y M A4 Samoed 6ot 35,95 Atele |||
M A5 Samples 542 3226 Allgla Y
.Iv M A6 Sampiek 548 351 Allele Y
v Ml A7 Sample? 654 38.81 Allele Y
Y M A8 Sampled 551 3413 Allele Y
v M A9 samples 539 3407 Allele ¥
v M A0 Sample 1! 529 3196 Allela
| ¥ W A1 Sampie1 578 3453 AI!eI:Y
W A2 Samplet; 5oy 3313 Allela ¥
“ M Bt Sampei. 0o0g 021 Negat
{ : B B2 Sample 1. .16 3583 NIZ?‘\:
. B B3 sampe 1 575 36.42 All \ev
M B4 Sample 11 613 3583 AH“
‘(M_ B B5 Sampet 108 007 i

= — L Negative

_ e i ki || ' New Call
T T '

Thus, when analyzing the samples, they can be considered wild, mutant and

heterozygous:
ALEL GENOTYPING
YY-GG WILD
XX-AA MUTANT
XY-GA HETEROZYGUS

Genotyping of the rs361525 polymorphism in the TNF-a gene in individuals infected
with the Dengue virus: A case-control study in the Brazilian Midwest

5 Actions in cases of non-compliance

= Record any complications in the ATA notebook;
= Contact the counselors;
= Make photographic records;

= |f there are any problems with the product or equipment, contact technical assistance.

6 Send the analysis for statistical study
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The analysis of the genotypes correlated with the symptoms presented by individuals
infected with Dengue by statistical study.
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