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Aspectos moleculares  del virus 
CHIKV es un virus ARN del genero Alphavirus y de la familia Togaviridae
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• Aislamiento del virus :
primeros 3 días de la
enfermedad

• Amplificación de acido
nucleico( RT- PCR) :primeros
3 días de la enfermedad

• Serología: Detección de
anticuerpos IgM : Día 5

• IgG : días – meses tomar dos
muestras separadas por 14
días a partir del día 7
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Tipos de pruebas de laboratorio disponibles y
muestras requeridas

Para el diagnostico de CHIK se utilizan tres 
tipos principales de pruebas: 
• Aislamiento viral, 
• Reacción en cadena de la polimerasa con  transcriptasa 

reversa (RT-PCR) 
• Serología. 
Las muestras tomadas durante la primera semana del

inicio de los síntomas deben analizarse por métodos
serológicos (ELISA para la detección de 
inmunoglobulina M [IgM] y G [IgG]) y virológicos
(RT-PCR y aislamiento).



Típo de muestra 

Las muestras generalmente
son sangre o suero, pero en
casos neurológicos con
características
meningoencefalicas también
se puede obtener líquido
cefalorraquídeo (LCR).



Se dispone de poca
información sobre la

detección del virus por
aislamiento o RT-PCR a
partir de tejidos u
órganos.

Ante la sospecha, en
casos fatales, se puede
intentar la detección del
virus en las muestras
disponibles.



La elección de la prueba de laboratorio
apropiada se basa en el origen de la muestra

(humano o mosquitos recogidos en campo) y en
el momento de recolección de

la muestra con relación al comienzo de los
síntomas (en el caso de muestras de

origen humano).



Aislamiento Viral 
• CHIKV producira los

efectos citopaticos
tipicos (ECP) dentro de
los tres dias posteriores
a su inoculacion en una
variedad de lineas
celulares, que incluyen
celulas Vero, BHK-21 y
HeLa.



Aislamiento v i r a l

• El aislamiento del virus puede
realizarse a partir de mosquitos
recogidos en campo o muestras
de suero de la fase aguda (≤8
días)
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ELISA 
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Principles and chemistry of SYBR® Green I- and TaqMan-based real-time assays. 
(A) SYBR Green I chemistry is a sequence-independent cost-effective method 
that relies on the intercalation of dsDNA-binding flurophores. (B) TaqMan
chemistry is a sequence-specific reliable approach that utilizes fluorescent 
probes labeled with high energy dye on the 5' base, and a low energy 
quenching dye on the 3' base. h: With fluorescence; x: No fluorescence.



Real-time kinetics of CHIKV E1 gene-specific SYBR® Green I-based real-time RT-PCR. Figure 
demonstrates the amplification and dissociation curve for the reference RNA from two
isolates. (A) Amplification plot. (B) Melting curve analysis depicting dissociation plot. 
CHIKV: Chikungunya virus; NTC: No template control; RT: Reverse transcription



Comparative sensitivity of SYBR® Green I real-time RT-PCR assay with conventional RT-PCR for detection of the 
CHIKV E1 gene. (A) Sensitivity of real-time assay as shown in the amplification plot from left to right (Repl.1 to 
Repl.10 as shown in figure) are the curves of decreasing concentration of virus from 107 to 0.01 plaque-forming 
unit (PFU)/ml in serial tenfold dilution. The detection limit for the assay was 0.1 PFU/ml. (B). Sensitivity of RT-PCR 
for the detection of the CHIKV E1 gene as observed by 205 bp amplicon on agarose gel analysis with a detection 
limit of 1 PFU/ml. Lane M: 100 bp DNA ladder (Fermentas, USA); Lane 1-10: Different concentrations of virus 
ranging from 107 to 0.01 PFU/ml tenfold serial dilution; Lane 11: Negative control. CHIKV: Chikungunya virus; NTC: 
No template control; Repl.: Replicates; RT: Reverse transcription.



Quantitative estimation of virus load in acute phase patient serum samples by CHIKV E1 gene-specific SYBR® 
Green I real-time RT-PCR assay. (A) Standard curve for CHIKV-specific real-time assay generated from the cycle 
threshold (Ct) values obtained against the known concentration of tenfold serially diluted CHIKV ranging from 
107 to 1 PFU/ml. (B) Quantitative determination of viral load in clinical samples through Ct value obtained by the 
clinical samples. The Ct values reflect virus concentration present in the samples through the standard curve 
generated for CHIKV real-time assay. CHIKV: Chikungunya virus; PFU: Plaque-forming unit; RT: Reverse 
transcription.



Primer designing for CHIKV RT-LAMP assay. Construction of two inner primers (FIP & BIP) having both sense
and antisense sequences that help in loop formation is depicted. F1C and B2C are the complementary
sequences of F1 and B2, respectively. B3: Backward outer primer; BIP: Backward internal primer; BLP: 
Backward loop primer; CHIKV: Chikungunya virus; F3: Foward outer primer; FIP: Foward internal primer; FLP: 
Foward loop primer; LAMP: Loop-mediated isothermal amplification; RT: Reverse transcription.



Comparative sensitivity of RT-LAMP with RT-PCR for detection of the CHIKV E1 gene. (A) Sensitivity of RT-LAMP assay as 
monitored by real-time measurement of turbidity. Shown from left to right are the curves of decreasing concentration of 
virus from 2 × 108 to 2 × 10-1 copy number of the template in serial tenfold dilution. The detection limit for the assay was 
20 copy numbers. (B) Sensitivity of RT-PCR for the detection CHIKV E1 gene as observed by 205-bp amplicon on agarose gel 
analysis with a detection limit of 200 copy numbers. Lane M: 100 bp DNA ladder (Sigma, USA); Lane 1-11: Different 
concentration of virus ranging from 2 × 108 to 2 × 10-1 in serial tenfold dilution pattern. CHIKV: Chikungunya virus; LAMP: 
Loop-mediated isothermal amplification; RT: Reverse transcription.



Quantification of virus load in acute phase patient serum samples by CHIKV RT-LAMP 
assay. (A) Standard curve for CHIKV-specific RT-LAMP assay generated from the
amplification plots between tenfold serially diluted plasmid construct and time of 
positivity. (B) Quantitative determination of virus concentration in clinical samples
employing standard curve. CHIKV: Chikungunya virus; LAMP: Loop-mediated
isothermal amplification; RT: Reverse transcription.



SYBR® Green I fluorescent dye-mediated monitoring of CHIKV RT-LAMP amplification. (A) Naked eye
inspection under normal light. The original orange color of the SYBR Green I changed to yellow in the
case of positive amplification whereas in a negative control having no amplification, the original orange
color is retained. (B) The visual observation of green fluorescence of DNA binding SYBR Green I under
UV light. CHIKV: Chikungunya virus; LAMP: Loop-mediated isothermal amplification; RT: Reverse 
transcription.
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