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Figure 1. Wavelet analyses of dengue time series with monthly  
data from 1994 to 2009 in 9 districts of Binh thuan province. (a) duc linh, (B) tanh linh, (C) ham 
tan, (d) ham thuan nam, (e) ham thuan Bac, (F) phan thiet, (g) Bac Binh, (h) tuy phong, (i) phu 
Quy, (J) Binh thuan province. For each district (i) left panel: the time series of cases in the district 
(ii) middle panel: the wavelet power spectrum of dengue cases (square rooted and normalized and 

trend suppressed); colors code for increasing spectrum intensity, from blue to red; dotted lines show 
statistically significant area (threshold of 5% confidence interval); the black curve delimits the cone of 
influence (region not influenced by edge effects (iii) right panel: to the mean spectrum (solid line) with 

its threshold value of 5% (dotted line).
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Figure 3. phase differences from phan thiet district.   

(a) map of Vietnam (B) mean phase differences for 1996-2001 data at the 2-3-year period band. (C) 
mean phase differences for 1995-2002 data at the 1-year period band.  

(d) as in C, but for 2004-2008 data.
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Figure 2. Wavelet coherence and phase analyses of dengue time series  
between neighboring districts in Binh thuan province. the left panel represents the wavelet  

coherence. Blue, low coherence; red, high coherence. the dotted lines show α = 5% significance 
level. the cone of influence (black curve) indicates the region not influenced by edge effects. the right 

panels represent the phase analyses between two districts (in blue and red), based on wavelets for 
2–3-year periodic band. green boxes represents the period of time where coherency is significant, 

when interpretation of analysis was possible. red lines: first district; blue lines: second district; 
dashed black lines: phase difference between the two oscillating components.
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Figure 4. Wavelet coherence analyses of dengue incidence with enso indices.    
(a) mei, (B) niÑo 1+2, (C) niÑo 3, (d) niÑo 4 and (e) niÑo 3.4. Blue, low coherence; red, high  

coherence. the dotted lines show α = 5% and 10% significance levels. the cone of influence (black 
curve) indicates the region not influenced by edge effects.

Figure 5. Wavelet coherence analyses of dengue incidence  
with local climate variables. (a) mean temperature, (B) humidity and (C) rainfall. Blue, low coherence; 
red, high coherence. the dotted lines show α = 5% significance levels. the cone of influence (black 

curve) indicates the region not influenced by edge effects.
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Figure s2. phase analyses of dengue time series between  
neighboring districts in Binh thuan province. phase analyses between  

two districts (in blue and red), based on wavelets for 1-y periodic band.
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Figure 2. Wavelet analysis and wavelet coherency analysis with dengue incidence time series and with 
an enso index in Binh thuan province, southern Vietnam. (a) Wavelet analysis of the dengue incidence 

time series with monthly data. Color scheme shows increasing intensity, from blue to red; dotted 
lines show statistically significant area; the black curve delimits the cone of influence. (B) Wavelet 
coherence analysis of the dengue incidence time series with the enso index niÑo 4. dark blue and 
dark red indicates low coherence and high coherence, respectively. the dotted lines show α = 5% 
and 10% significance levels. the cone of influence (black curve) indicates the region not influenced 
by edge effects. (C) time series of dengue incidence in phan thiet City (solid red line) and the eight 
neighboring districts combined (dotted blue line). (d) Wavelet coherence analysis of time series in 

panel C showing a continuous annual mode of oscillation with a non-stationary 2-3 year multi-annual 
cycle. dark blue indicates low coherence and dark red indicates high coherence. the dotted-dashed 

lines show α = 5% significance levels computed based on 1000 bootstrapped series. the cone of 
influence (black curve) indicates the region not influenced by edge effects. this figure has been 

published previously273 and is reproduced with the permission of the authors.
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Figure 1. White blood cell subset and the kinetics of peripheral  

blood plasma cells in denV infected patients. (a) leukocyte profile, determined by mgg staining, in 
patients with denV infection stratified by days of illness. data indicate median and 25-75% ir. l, 

lymphocyte; al, atypical lymphocyte; pl, plasmacytoid lymphocyte; pC, plasma cell; ng, neutrophil 
granulocyte; m, monocytes. no plasma cells were found in patients with oFi. (B & d) distribution of 
percentage (B) and absolute (d) plasma cells (of total WBC) by days of illness in patients with denV 

infection. the kinetics of sequential plasma cells results in 8 patients with denV infection are indicated 
by connected lines. (C) plasma cell (left) and plasmacytoid lymphocyte (right) in peripheral blood of a 

patient with secondary denV infection. (magnification x100).
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Figure 1. minimum spanning networks of intra-host denV-1  
sequence data (Vp data set). each network was inferred by compiling sequences from multiple 

days. numbers in the upper left corner correspond to the patient number; percentages indicate the 
probability of parsimony used to construct the network. haplotypes with the high ancestral probability 

are displayed as circles. Circles sizes are proportional to the number of sequences that exhibit each 
variant, and the pie chart in each circle  indicate the percentage of each variant at different time 
points. Connecting lines indicate a single mutation shared among haplotypes. (a and B) minimum 

spanning network in which multiple viral lineages were observed across time-points (patient 82 and 
162). (C) minimum spanning network in which one mutation was shared between haplotypes (patient 

309). (d) minimum spanning network with star-like typology (patient 59). (e) minimum spanning 
network with reduced parsimony probability (patient 336).

Figure 2. minimum spanning networks of intra-host denV sequence data  
(Vp data set) in which one (B, e, g, J and K) and/or two (C, i and J) mutations were shared between 

haplotypes. all sequences were identical to the consensus in a, d, F, h and l.  
refer to figure 1 for more information.
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Figure 3. maximum likelihood (ml) phylogenetic tree for all (n = 89) consensus sequences derived 
from clones in the Vp data set in relation to 1390 equivalent background denV-1 sequences collected 

from genBank. red colored lines represent clones from sample g2542 and red arrow bars signify 
mixed infection. Clades are indicated as numbers. horizontal branches are drawn to a scale of 

nucleotide substitutions per site, and the tree is midpoint rooted, nodes are ordered  
increasingly and presented as a polar tree.
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