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EXTENDED ABSTRACT ONLY – DO NOT CITE

Lactate, the end-product of anaerobic glycolysis, is formed when tissues must function under oxygen limiting conditions. Some tissues, such as muscle, red blood cells and tumor cells, rely heavily on this pathway to generate ATP even under normal physiological conditions. Lactate can also be taken up and utilized by a wide variety of tissues and is thus considered to be an important metabolic intermediate substrate rather than just an anaerobic end-product. 

In mammals, the transmembrane shuttling of lactate and other monocarboxylates across cell membranes is accomplished by monocarboxylate transporters (MCTs) (Roth and Brooks, 1990).  Nine isoforms of MCT are known in mammals, but this gene has not been identified in fish.  However, fish do appear to use carrier-mediated transport for lactate shuttling.  For example, Wang et al. (1997) used an isolated perfused tail-trunk preparation of rainbow trout to assess lactate movement. The results of this study suggested that lactate influx is carrier-mediated.  Approximately 33% of lactate influx was via a MCT-like transporter (with the remainder moving via alternative transporters or passive diffusion).  Similar observations of carrier-mediated lactate influx in fish have subsequently been obtained using other methods (Laberee and Milligan, 1999). 

Although an MCT-like carrier has been implicated in lactate influx into fish muscle, this gene had not yet been identified in any teleost.  We have now cloned and sequenced the first putative MCT gene(s) in a teleost, from the killifish, Fundulus heteroclitus. This estuarine species inhabits the eastern North American seaboard and regularly encounters dramatic fluctuations of salinity, temperature and oxygen, making it an excellent study species (Atz, 1986).

The putative monocarboxylate transporter from F. heteroclitus is predicted to both start and end interiorly and have twelve transmembrane regions, common among characterized transporter proteins (Figure 1).  Phylogenetic analysis of the putative killifish MCT shows a 66 % homology with the human isoform MCT2.  Using DIG- labeled Northern hybridization, we were able to identify the mRNA coding for MCT in various tissues (liver, heart, brain. skeletal muscle, intestine, red blood cells, and gills) of F. heteroclitus.
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Figure 1: Predicted trans-membrane (TM) regions of killifish MCT.  

The transmembrane shuttling of monocarboxylates among organelles and tissues is crucial for maintaining metabolic and acid-base homeostasis in organisms, and is altered by physiological (e.g. hypoxia), and pathological states (e.g. diabetes and cancer). Tissue-specific expression of MCT is closely related to the hypoxic tolerance in animals. We have examined the transcriptional regulation of this putative MCT during hypoxia in F. heteroclitus. We showed the differential mRNA expression of this putative MCT in various tissues under acutely hypoxic conditions (<0.3mg/L). This work will help to reveal the intricacies of lactate shuttling and its role in metabolic regulation under an oxygen limiting state.
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