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Abstract

Flow Cytometric Sorting Based Molecular Ecological Study of
Prochlorococcus in the South China Sea

Abstract

Prochlorococcus is the most abundant photosynthetic organism in the
oligotrophic ocean. It can be divided into two basical ecotypes with distinct
photophysiology and phylogenetically distinct 16S rRNA markers, the high light (HL)
and low light (LL) ecotypes. Two ecologically distinct subclusiers have been
identified within the HL ecotype and at least four distinct genotypes within the LL.
Recently, it was recognized that there are unknown genotypes o f Prochlorococcus in
addition to the six known. Searching for new genotypes can facilitate the design of
new primers for diversity studies aswell as fUrther studies o f adaption machenisms of
Prochlorococcus in different environments.

Flow cytometry (FCM) is a useful tool in picophytoplankton study. FCM sorting
approach was applied to the present study to obtain populaton samples of
Prochlorococcus, which was different from the classical sampling method by filtering
and compact freeze-thawed method to extract DNA. FCM sorted samples from two
depth profiles (the veriical layers 2.2 m, 50.7 m, 75.2 m of shelfregion station A4 and
50 m 30.9 m, 50.9 m of ocean station Z97) in the South China Sea (SCS) were
examined by clone library and DGGE methods.

The phylogenetic analysis of the clone libraries indicated that HLII was the
dominant HL genotype among all the samples of SCS. For the LL ecotypes three
are known subclusters, another one coded as L LIl is closely related to a type strain
MIT9211, and the LLIV is identified as anew lineage. Being consistent with previous
studies, the partition of HL and LL populations through the vertical column was
influnced by SML (Suface Mixed Layer). Between the two sites, the main population
difference is found among the subclusters of LL ecotyoes. At the same time we

compared the clone libraries offiltered samples from station A4 layer 2.2 m and 75.2
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Abstract

m with the flow cytometric sorted samples from the same layers. Filtered samples had
more non-specific amplification in PCR and higher Synechococcus clone percentage
than the sorted samples, so the sorted samples improved in the veracity ofamplifying.
Moreover, filtered and sorted samples also showed different results in the genotypes
composing and relative richness of the genotypes (as seen from the clone library
statistics). The rarefaction curves indicated that more consistent results from the two
sampling methods could be achieved only by enlarging the sampling quantity.

To sum up FCM sorting technique combined with molecular approaches is
testified to be promissing. The new subcluster of LL ecotype found in this study
provided rich information for the design of probes in Q-PCR. The obtained
abundant sequences from the marginal seaw ill be useful for a better understanding of

the adaption mechanisms o fProchlorococcus to diverse environments.

Key Words Prochlorococcus; flow cytometric sorting techniques; the South

China Sea; ecotypes; 16S rRNA gene diversity
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Table 1-1 The abundance ofProchlorococcus in the typical world sea areas

(ALOHA)
(12°N  12¢S, 140°W)
(20 7°N, 165°W)

(0°N, 140°W)
Suruga
Bungo Channel
SEATS
(48°N 8B, 175°W)

northern oligotrophic gyre
southern oligotrophic gyre,

Aqaba

. & 2001[3]

7x105cells/mL[Do

1113

(cell/mL)
1.4x105 3.2x105
1.6x105-2.3x105

IXIO5 5.4x105
85<104 1.0xIO5

6.0x104~7.0x104

1.4x105
5x103 1x104
103 104
1.5x10s~2.8x105
104 105
0.8 1.2x105
3x106 7x106mm2Z200m
1.2x105+0.08)
1.2x105+0.06)
1.9><104
6x104~7x105
1.6x105

103-105

104 105

SEATS

Campbell et al., 1993 [171;1997[1§

Landry etal., 1996[19
Blanchot & Rodier, 1996[2)]
Zhang etal., 2008[2]

Zhangetal., 200821~ Maetal.,

2008[21
Binder et al., 1996"23"
Shimada et al., 1996[24]
Hiroseaet al., 20085
Liu etal., 2007[4
Suzuki etal., 199527
Li, 1995p8
Olson et al., 1990[17]
Heywood et al,, 2006[29]
Heywood et al,, 2006[29]
Vaulot et al. 199024
Campbell et al., 1998 3
Lindell & Post, 1995[31]

Jiaoetal.,, 1998[1 Jiao etal.,
2001[3] Yang & Jiao, 2002[161

Jiao etal., 2005[UL

Jiao et al., 2002[16] Yang & Jiao,

20024
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