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Host-pathogen studies in the post-genomic era
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Abstract

Several studies are starting to show the power of DNA microarrays to identify interactions between
animal hosts and their pathogens, and have revealed interesting correlations between host responses
to different infectious agents.
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Ways of studying gene expression
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Host and pathogen gene expression
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Table 1

DNA array terminology

Type of ORF probe Solid support Name

Synthesized oligonucleotide Glass Affymetrix

PCR product or cloned DNA Glass Microarray

Nylon Macroarray

When ‘DNA array’ is referred to in the text, it encompasses all types of
array included in the table. ORF, open reading frame.

Box 1
A microarray is a surface that contains representations of each open reading frame (ORF) of a sequenced and annotated
genome. Of the several available formats, the most commonly used in academic labs (developed by Patrick Brown and
colleagues at Stanford University) consists of a microscope slide whose surface displays a matrix of printed spots, each
spot containing a PCR-derived amplicon that corresponds to all or part of an ORF of the sequenced genome. Thus, each
ORF of the genome is represented on the array as a separate spot, its location designated by its matrix coordinates.

One principal innovation in gene-expression profiling involved the introduction of two-color hybridization. This method
employs two populations of cDNAs that have been differentially labeled with two different fluorochromes – the cDNAs
usually having been derived from RNA prepared from the same organism cultivated under or exposed to, two contrast-
ing conditions. Equal masses of the two differentially labeled populations of cDNAs are combined, applied to the array
surface and allowed to hybridize to the corresponding ORF-specific
targets. The array is then scanned and the intensity of each label for each
ORF-specific spot is quantitated. These values are compared, yielding
ratios that serve as a measure of the relative expression levels of each
ORF for the two tested conditions.

Other microarray systems and methods, such as those developed by
Affymetrix, really differ only in detail (for example, the oligonucleotides rep-
resenting each ORF are synthesized in situ on the solid support, rather than
being spotted onto glass slides or nylon membranes), but the underlying
principles of experimental design remain the same.
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Table 2

Host and pathogen DNA array studies

Cell type Pathogen Array Genes Array type and support Experiment Reference

Human foreskin Human Pathogen 207 genes Oligonucleotides on Virus gene expression [5]
fibroblasts cytomegalovirus glass slides during lytic replication

Human B-cell* Human herpesvirus 8 Pathogen 120 genes PCR products on Virus gene expression ||

nylon during latent and lytic 
replication

Human T-cell† Human immuno- Host 1,500 genes PCR products on Host gene expression [7]
deficiency virus type 1 glass slides during 72 hours of 

virus infection

Normal human Human papillomavirus Host 7,075 genes PCR products on Host gene expression [8]
keratinocytes type 31 glass slides following transfection 

of the viral genome

Human foreskin Human Host 6,600 genes Affymetrix Host gene expression [6]
fibroblasts cytomegalovirus microarrays during 24 hours of 

virus infection

Human colorectal‡ Salmonella dublin Host 4,300 genes PCR products on Host gene expression [10]
and colon§ epithelial nylon during 20 hours of 
cells bacterial infection

Human monocytes¶ Listeria monocytogenes Host 6,800 genes Affymetrix microarrays Host gene expression [9]
18,367 genes PCR products on nylon during 2 hours of 
588 genes bacterial infection

*Primary effusion lymphoma cell line BC-3; †T-cell lymphoma cell line CEMCCRF; ‡HT-29 cells; §T84 cells; ¶THP-1 cells. ||R.G. Jenner, et al., unpublished
observations.

Table 3

Common genes up- or down-regulated during infection by bacteria and viruses

Gene GenBank accession number Listeria Salmonella CMV HIV-1 HPV31

Interleukin-8 M28130 U U - - -

GROβ/macrophage inflammatory protein 2α M57731 U U - - -

Leukemia inhibitory factor X13967 U U - - -

Receptor phosphotyrosine phosphatase, PCP-2 X97198 - - - - D

Type IVA phosphotyrosine phosphatase AA504327 - - - D -

Phosphotyrosine phosphatase-BAS Type 1 D21209 - - D - -

Phosphotyrosine phosphatase/MKP-1 X68277 U - - - -

Phosphotyrosine phosphatase/PAC-1 L11329 U - - - -

Interferon α-inducible p27 protein X67325 - - - U D

U; upregulated, D; downregulated; -, not present in array data. The bacteria and viruses are as in Table 2.
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