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Abstract 

Candida albicans has emerged as an important model organism for the study of infectious disease. 

Using high-throughput simultaneously quantified time-course transcriptomics, this study constructed 

host-pathogen interspecies interaction networks between C. albicans and zebrafish during the 

adhesion, invasion, and damage stages. Given that iron and glucose have been identified as crucial 

resources required during the infection process between C. albicans and zebrafish, we focused on the 

construction of the interspecies networks associated with them. Furthermore, a randomization 

technique was proposed to identify differentially regulated proteins that are statistically eminent for 

the three infection stages. The behaviors of the highly connected or differentially regulated proteins 

identified from the resulting networks were further investigated. 

“Robustness” is an important system property that measures the ability of the system tolerating the 

intrinsic perturbations in a dynamic network. This characteristic provides a systematic and 

quantitative view to elucidate the dynamics of iron and glucose competition in terms of the 

interspecies interaction networks. Here, we further estimated the robustness of our constructed 

interspecies interaction networks for the three infection stages. 

The constructed networks and robustness analysis provided significant insight into dynamic 

interactions related to iron and glucose competition during infection and enabled us to quantify the 

system’s intrinsic perturbation tolerance ability during iron and glucose competition throughout the 

three infection stages. Moreover, the networks also assist in elucidating the offensive and defensive 

mechanisms of C. albicans and zebrafish during their competition for iron and glucose. Our 

proposed method can be easily extended to identify other such networks involved in the competition 

for essential resources during infection. 


