PROTEOMIC ANALYSIS IDENTIFIED INCREASED PLACENTAL EXPRESSION OF A CHLORIDE CHANNEL REGULATORY PROTEIN IN PRE-ECLAMPSIA
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Aims: Identification of changes in placental protein expression with pregnancy disorders can provide insight into the aetiology of altered placental function in those pregnancies. The aim of the study was to use 2D gel electrophoresis and mass spectrometry to compare the proteomes of placental samples from pregnancies with pre-eclampsia (PE) with those from matched controls, and to use immunoassay to confirm differential expression of selected proteins.
Methods: Placentas were obtained at both preterm and term gestation following either vaginal delivery or elective Cesarean section from women with otherwise normal pregnancies and from those with PE either with or without fetal growth restriction (FGR). The fetal circulation and the intervillous space of a single placental cotyledon were perfused with a modified Krebs solution and maternal effluent was collected. Concentrated, desalted fractions of the effluent samples were subjected to 2D PAGE (1st dimension: pH3-10, 17cm, O/N; 2nd dimension: 10 to 20% polyacrylamide). Protein spots were matched and analysed using PDQuest v7 software (Biorad) and spots that were either significantly increased or significantly decreased and had at least a 2-fold difference between PE and controls were excised from the gels. Tryptic digests were subjected to LC-Ms/Ms with electrospray ionisation coupled to ion trap MS (Agilent 1100) and the resulting spectra were matched using a Mascot search engine. Differential expression of one protein was verified by Western blot analysis and ELISA using a polyclonal chicken anti-human primary antibody and the appropriate secondary antibodies.
 Results: Seven proteins that were previously known to be expressed in human placenta were increased with PE. One known placental protein was decreased with PE. Another protein that was not previously described in human placenta significantly matched to a GenBank registered sequence and was decreased with PE. One of the proteins with increased expression significantly matched to Chloride Intracellular Channel 3 (CLIC3, Swiss Prot accession no. O95833, Qian et al, 1999). Western blot analysis using an anti-CLIC3 antibody showed a single band at 26kDa for placental extracts of control and PE placentas, as well as for recombinant CLIC3 protein. ELISA measured significantly increased (ANOVA with Bonferroni test, p<0.001) concentration of CLIC3 in placental extracts from pregnancies with PE and FGR (922 ± 509 ng/mg total protein, n=6) compared to both gestation-matched controls (204 ± 71, n=17) and those with PE but not FGR (188 ± 48, n=22).
Conclusions: CLIC3 is a member of the CLIC family of proteins which regulate the intracellular movement and trans-membrane transport of chloride. CLIC proteins are involved in a number of fundamental cellular processes including the stimulation of apoptotic processes in response to cellular stress (Suh et al, 2004). CLIC3 is highly expressed in human placenta, and has been shown to facilitate chloride uptake in other types of cells (Qian et al, 1999). Altered CLIC3 expression may play a role in abnormal placental function with PE. In conclusion, our results suggest that 2D gel-based proteomic analysis of human placenta can identify differentially expressed proteins with pregnancy disorders and that placental expression of CLIC3 is increased with the combined pathologies of PE and FGR.
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