
Microparticles in Dengue Infection 
Provide a Novel Biomarker to Predict 

Severe Clinical Outcomes

Research of the month 

January 2015

Preclinical Research

Presented by Office of the Deputy Dean for Research, SiMR Building, Faculty of Medicine Siriraj Hospital, Mahidol University 1/6



2/6

IF = 4.648

Microparticles in Dengue Infection Provide a Novel Biomarker to Predict Severe 

Clinical Outcomes



Microparticles in Dengue Infection Provide a Novel Biomarker to Predict Severe 

Clinical Outcomes

3/9

Assist.Prof.Dr. Panisadee Avirutnan

Department  : Office for Research and 
Development
Field of interests :
Contribution : Correspondent author

Mr.Dumrong Mairiang

Department  : Office for Research and Development
Field of interests : 
Contribution : Co-author

Miss Nuntaya Punyadee

Department  : Office for Research and Development
Field of interests : 
Contribution : First author

Mr.Somchai Thiemmeca

Department  : Immunology
Field of interests :
Contribution : Co-author

Assist.Prof.Dr.Chulaluk Komoltri

Department  : Office for Research and Development
Field of interests : Clinical Epidemiology and 
Biostatistics 
Contribution : Co-author

Mrs.Nusara Chomanee

Department  : Pathology
Field of interests :
Contribution : Co-author

Lect.Dr.Komgrid Charngkaew

Department  : Pathology
Field of interests :
Contribution : Co-author

Miss Nattaya Tangthawornchaikul

Department  : Office for Research and Development
Field of interests :
Contribution : Co-author

Lect.Dr.Prida Malasit

Department  : Office for Research and Development
Field of interests :
Contribution : Co-author



5/9

Microparticles in Dengue Infection Provide a Novel Biomarker to Predict Severe 

Clinical Outcomes

• DENV infection leads to apoptotic death and MP shedding

FIG 1. DENV infection causes apoptotic cell death. 
Data are the mean ± SD from three to four independent experiments. 

Asterisks denote statistically significantly differences between infected or apoptotic cells and 

mock-infected cells (*, P < 0.05; **, P < 0.001; ***, P < 0.0001). 

AnV labelingintracellular NS1 staining 

HepG2

HepG2, 

5 MOI, 

2 days 

postinfection

Fig 2. DENV infection induces MP production from various cell types. 
All cell types were infected by DENV at an MOI of 5 Data are the mean ± SD from three to 4 independent 

experiments.

Asterisks denote statistically significantly differences between the percentage of AnV+ MPs produced by 

DENV-infected cells and the percentage produced by mock-infected cells (*, P < 0.05; **, P < 0.001).

Histogram and density plots showing the gating protocol for MPs

MPs

HepG2 cells treated for 2 days 

(7 days PI)(2 days PI)(1 days PI)(2 days PI)
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• DENV infection leads to apoptotic death and MP shedding

Fig 2. DENV infection induces MP production from various cell types.

• (L) Transmission electron micrograph of a DENV-infected HepG2 cell

displaying small vesicles of 80 to 200 nm in size (arrowheads) near the

cell periphery.

• (M and N) Budding MPs at higher magnification.

• (O to Q) Negative staining on the grids absorbed by buffer (O), isolated

MPs (P), and sucrose density-purified virus particles (Q) released from

DENV-infected HepG2 cells are depicted.

• (R to T) Immunogold labeling of isolated MPs.

• (S and T) The clusters of 10-nm gold particles (black dots) at the

periphery of bilamellar vesicular structures of MPs indicate the

externalization of AnV-bound PS at the outer leaflet of the MP

membrane.

• (R) Grids adsorbed with buffer instead of MPs that then underwent the

same immunogold labeling procedure used for the isolated MPs in the

images shown in panels S and T.
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• (H to J) Representative density plots of AnV+ MPs from DENV-infected

cells stained with FITC- and APC-conjugated isotype control Abs (IgG-

FITC and IgG-APC, respectively) (H) and AnV+ MPs from mock-infected

(I) and DENV-infected (J) cells double stained with FITC-conjugated

anti-NS1 MAb clone 2G6 (anti-NS1-FITC) and APC-conjugated anti-E

MAb clone 4G2 (anti-E-APC). The percentages of AnV+ MPs positive for

NS1 alone (left upper quadrants), E alone (right lower quadrants), and

both E and NS1 (right upper quadrants) generated by mock-infected (I)

and DENV-infected cells (J) are depicted.

• (K) The absolute numbers of total AnV+ MPs and AnV+ MPs negative

for both E and NS1 (E− NS1−), positive for E alone (E+ NS1−), positive

for NS1 alone (E− NS1+), and positive for both E and NS1 (E+ NS1+)

were determined by using TruCount beads of known density (region R2

in panel A).

• Data are the mean ± SD from four independent experiments.

• Asterisks note statistically significantly differences between the

percentage of AnV+ MPs produced by DENV-infected cells and the

percentage produced by mock-infected cells (*, P < 0.05; **, P < 0.001).

• MPs released from DENV-infected cells express viral antigens on their surfaces

• Region R1: MPs FSC/SSC light scatter gate (size, <1 μm) 

• Region R2: TruCount beads known density

FIG 3. MPs generated from DENV-infected cells express E and NS1 antigens on their surfaces. 
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• Circulating MPs in dengue patients
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• Circulating MPs in dengue patients

Fig 4. Circulating MP levels in DENV-infected patients. 

The linear regression, correlation coefficient, and P value are presented in the graphs. 

The percentages of AnV+ MPs expressing CD41a+, CD235+, and other CD markers 

(CD41a− CD235−) in the plasma of OFI, DF, and DHF patients

The numbers of platelets 

RBCs

AnV+ MPs expressing specific 

platelet marker CD41a (CD41a+ MPs) 

%CD235+ MPs 

Absolute numbers of AnV+ MPs 

erythrocyte marker CD235 

(CD235+ MPs) 
The percentages of CD41a+ MPs

The absolute counts of CD41a+ 

MPs and platelet numbers

The absolute counts of CD235+ 

MPs and RBC counts 
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