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The aim of this study was to establish a working protocol
for AFLP analysis on Skeletonema sp., and to investigate the
genetic diversity within a small group of closely related
clones to examine the means of reproduction. Previous obser-
vations of auxospore formation have been made in mono-
clonal cultures (McQuoid, pers. com.), hence it is known that
sexual recombination occurs and that it is homothallic. But is
Skeletonema sp. also heterothallic? Can gametes only fuse
with genetically identical gametes or also with gametes from
other strains?

M atel'i als an d M eth 0 d Figure 1. Schematic drawing of experiment set up.

Experiment set up

Water samples where collected at the same location, off the coast of Mangalore, Karnataka, In-
dia, but separated in time by one year. From these water samples single chains of Skeletonema sp.
were isolated and cultured in f/2+Si media (Guillard 1975) in 12/12 light/dark at 27°C.

The experiment was set up with two clones of Skeletonema sp. isolated from plankton samples
collected one year apart, Man 3B (P1) and Bunder G (P2). A small volume from each of these
clonal isolates where mixed. Within a time-period of 1 to 3 weeks single chains of cells where iso-
lated from the parental-mix, denoted F1A-F1F (Figure 1).

For comparison a clonal isolate (Pond 6A) sampled from Pondicherry, Tamil Nadu, on the east
coast of India was also cultured under the same conditions.

Extraction of DNA

Prior to extraction, all cultures where scanned in microscope to confirm that they where not con-
taminated. The cultures were then transferred to 50 ml centrifuge tubes and centrifuged at 5000 rpm
for 7 minutes. The supernatant was discarded and cell pellets were transferred to labeled Eppendorf
tubes and processed immediately.

DNA was extracted using the CTAB protocol (Rynearson and Armbrust 2000) and Qiagen
DNeasy Plant Mini Kit (QIAGEN GmbH, Hilden, Germany) following the instructions of the
manufacturer. Concentration of the extracted DNA was measured using an UV-Visible spectropho-
tometer (Shimadzu Corporation, Japan).

AFLP

AFLP analysis was performed following a modification of a protocol described by Vos et al.
(1995). Approximately 2000 ng of extracted DNA from each sample was digested with 5 units of
EcoRI and Msel restriction enzymes (Van der Lee et al., 1997; John et al., 2004) (Table 1) in a total
reaction volume of 50 u1 for 3 hours in 37°C. Every hour the tubes were tapped, and after 3 hours
the enzyme was inactivated at 65°C for 10 minutes.

Adaptors were prepared by mixing EcoRI linker 1 and EcoRI linker 2, Msel linker 1 and Msel
linker 2 (Table 1) in separate tubes, kept at 65°C for 10 min, followed by 37°C for 10 min and 25°C
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[EcoRI linker 1

linker 2

5’-CTC GTA GAC TGC GTA CC-3’

3’-CAT CTG ACG CAT GGT TAA-5’

[Msel linker 1

5’-GAC GAT GAG TCC TGA G-3°

Restriction Recognition Sequence for 10 min. Ligation to the ends of
the DNA fragments was made by
enzyme adding 10 ul ligation-mix consisting
EcoRI 5°.G AATTC-3’ of T4-ligase (1U, Bangalore Genei),
2.5 pmol of EcoRI adaptor, 25 pmol
P-CTTAA G-5° of Msel adaptor and 1x T4 DNA li-
Msel 5° T TAA-3’ gase buffer to the restriction digested
DNA and incubate at room tempera-
PAAT TS ture for 3 hours (tapped every hour).
Adaptors Sequence The enzymes was inactivated at

65°C for 10 min.

Pre-amplification reactions were set
up in a total volume of 20 ul,l con-
taining 1xPCR buffer, 4 nmol dNTP,

linker 2 3’-TA CTC AGG ACT CAT-5’ 25 ng of primer EcoRI+A and
Primers AS. RS- SB- Msel+C (Table 1),1.2U qu po-
lymerase (Bangalore Genei) and 1-2
EcoRI+A 5’-GACTGCGTACC AATTC A-3° ]/ll of restricted hgated DNA (2 ”g)
EcoRI+AAG  [5’-GACTGCGTACC AATTC AAG-3’ The pre-amplification reactions were
performed using a PTC-100,
[EcoRI+ACC 5’-GACTGCGTACC AATTC ACC-3’ (Peltier-Effect Cycling’ MJ Research
Msel+C 5’-GATGAGTCCTGAG TAA C-3’ inc., Waltham, MA, USA) and car-
ried out using 92°C for 2 min, 26
Msel+CTA 5’-GATGAGTCCTGAG TAA CTA-3’ Cycles (94°C, 30 S; 58°C, 30 S; 72°C,
Msel+CTT 5’ GATGAGTCCTGAG TAA CTT-3’ 1 min), 72°C for 5 min and hold at

4°C. Duplicates of the pre-
amplification samples and negative

Table 1. Oligonucleotide sequences used in AFLP analysis. Restriction enzyme, 1 29
adapter and primers designed according to Vos et al. 1995. AS: adapter sequence, controls were run out on a 2% aga-

rose gel to check quality and con-
tamination.

The PCR products from the pre-amplifications were diluted with 100 y1 sterile double-distilled
H>O and used as template for a consecutive PCR reaction. Selective amplifications were set up us-
ing 1xPCR buffer, 4 nmol dNTP, 1.2 U Taq polymerase, 25 ng of ECORI+AAG and EcoRI+ACC,
30 ng of Msel+CTA and Msel+CTT (Table 1) and 10 1 of template DNA from the diluted pre-
amplification PCR product. Amplification by touchdown PCR with initial denaturation at 94°C for 2
min and a first cycle at 94°C for 30 s, 65°C for 30 s, and 72°C for 1 min. In the following 12 cycles,
the annealing temperature was reduced by 0.7°C each cycle. Touchdown was then followed by 23
cycles (94°C for 30 s, 56°C for 30 s, 72°C for 1 min), 72°C for 5 min and hold at 4°C.Selective am-
plification products were loaded on a 12% Novex® TBE Gel (Invitrogen) using the XCell Sure-
Lock™ Mini-Cell and the fragments were separated at 200V for approximately 40 minutes. For
visualization of the bands the gel was stained using SilverExpress® Silver Staining Kit (Invitro-
gen), following the protocol supplied by the manufacturer. The results were documented using a
digital camera and stored as TIFF-files for further processing.
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