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STUDY ON DETECTION OF IN SITU GROWTH RATE OF TAKAYAMA PUL CHELL UM

HOU Jian-Jun"***, LAI Hong-Yan"*, LFI Hong-Ling*and HUANG Bang-Qin?

(1 College of Fisharies, Huahong Agricultural University, Wihan 430070; 2 Sate Koy Laboratory of Marine Environmental Science, Xiamen University s
Xiamen 361005 3. Key Laboratory of Biologic Resources Protection and Utilization of Hubei Province ( Hubei Institute for Natonalities ), Enshi 445000
4 Key Laboratory of Freshwater Fish Genmplasn Resources and Bioechnobgy ( Yangtse River Fisheries Reaurch Institute; Chinese Academy of Fishery
Scienees), Jichou  434000)

Abstract: Hamful algal bloams are getting more and more serious problems in the water ecosystem in the world than before, for its
bloaming areas are expanding in many places, such as freshwater and coastal water. It is impottant to measure the in situ growth
rate to understand the dynamics of harmful algal bloams in the field, because the temporal change of algal species abundance at a
fixed point can be affected by many factors such as growth (cell division), grazing mortality caused by zooplankton, sedimenta-
tion, parasite or virus infections, autolysis due to unfavourable growth conditions, etc. Moreover, cell abundance is affected by con-
centration or dilution due to physical processes, such as physical advection and diffusion. The abundance of a certain phytoplank-
ton species in natural systems is a result of a laige array of processes.To investigate causal relationships behind algal bloam prolif-
eration and decline, growth rate must be measured independently of cell abundance and different loss processes. There are several
methods available for estimating phytoplankton growth. The usual technique to date makes use of specific cell cycle matkers such
as cellular DNA content or presence of cell cyclerelated proteins. The canbination of growth rate measured using cell ¢ycle anal-
ysis and the net change in cell abundance measured by microscopy or flow cytometty can povide both growth and loss rates for the
studied spedes.This approach has the potential to allow the sepamtion of population changes directly caused by factors afecting
HAB growth (cell division). The PNA (Peptide nucleic acid) probe is an artificial synthetic DNA analogs, in which the sugar
phosphate backbone of the DNA helix is replaced with an unchaged stucturally homamophous pseudopeptide backbone. The
synthetic backbone provides PNA probes with unique hybridization characteiistics such as more rapid and stionger binding to com-
plementary targets according to the Watson and Crick basepainng rules. Takayama pulchellum was the first ecorded in Japan as
an ichthyotoxic dinoflagellate . It was initially described as Gmnodinium pulchellum, but wecently renamed as T'. pulchellum. T.
pulchellum formed HABs in America and Austalia, causing large numbers of fish kills, and in the recent years it bloams occurred
in Xiamen Bay. The specific growth mte estimated by PNA probe in this study to measure the in situ potential growth rate of
T. pulchellum is very important.

Because currently available approaches for estimating hamful algal bloom species’ growth rates can be difficult to apply in
the field, we have been exploring the feasibility of using quantitative rRNA by peptide nucleic adds chl @ and pwotein concentra-
tion measurements as the basis for making such estimates. In this study, we examined the relationship between rRNA and growth
rate of T. pulchellum stmins (TPXM ). Whole-cell hybridization with fluorescence labeled peptide nucleic add (PNA) pobe was
used in conjundion with flow cytametry and the professional image analysis sofiware to quantify rRNA on a per cell basis. The re-
sult showed that cellular rRNA levels in different growth periods were well correlated with its corresponding specific growth rates
(R*=0.7293, p<<0. 01, n=14); cellular protein concentration, cellular rRNA level and the cell cycle also presented good cor-
relation (R*=0. 6984, p<_0. 01, n=14). All the results suggested that cellular rRNA level was a good indicator to analyze cell
eycle and cell gowth rate of T. pulchellum.

Key words: Takayama pulchellum ; Peptide nucleic acid probe; RNA; Flow cytametry; In situ growth mate



