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NEWS 

This 59th issue of The Malacologist (the Bulletin of the Malacological Society of London) focuses on the Annual General Meeting 
and the accompanying conference held at the Institute of Marine Sciences, University of Plymouth, on the subject of Molluscan Life 

Cycles. This was the first time the Society had visited IMS with  an AGM and conference and we were made most welcome by Simon 

Cragg, his colleagues and students. The Society is most grateful for their efforts.   

 
A significant problem in attempting to distribute the The Malacologist electronically is that many members have supplied email ad-

dresses that are not valid. In these cases paper issues are posted, which represents a considerable cost to The Society. Thus if  any 

member has not received a digital copy of The Malacologist, she or he should check with the Membership Secretary that The Society 

holds a current valid email address. Receipt of a digital copy instead of a paper copy saves much money on printing. These saved 
resources are used to support Society activities such as the research grants and travel awards.  
 

The Malacological Society of London has published a high quality scientific journal for over one hundred years. Origi-

nally the journal was called the Proceedings of the Malacological Society of London but in 1976, the tit le was 
changed to the Journal of Molluscan Studies.  This journal has continually advanced the cause of academic mala-

cological publication but especially in recent years, it has also served another purpose.  The relatively small profits 

from the Journal have been ploughed back into funding membership activity, including travel grants, research grants, prizes 

at Unitas meetings, the annual Forum for young malacologists and other conferences such as that held in April at the Institute 
of Marine Sciences, University of Plymouth on Molluscan Life Histories (see pages 30 and 43 for this yearôs grants). Unfortu-

nately, academic journals are expensive to produce, so that readers are charged (either in an annual subscription or on an arti-

cle-by-article basis)  for access to the content. There is now a model called the Gold Open Access system, in which authors 

must pay to publish. There is also the possibility of a Green Open Access where, after publication in a journal and after a 
given delay, the author posts their article in a free-access on-line archive (see page 28 Financial Report of the Society). 

 
But this brings a conundrum. Independently or with support (for example from a grant authority or an employer), the 

author does the research and writes the paper. Unpaid reviewers critique the paper and if approved, the paper is pub-

lished. The author then has to pay to access the published article. Often the unpaid author is also an unpaid reviewer of 

other articles.  Under the Gold system, the author has to pay to get the article published (though it then becomes freely 
available).  

 

This seems to be an unfair system where the person doing the work (the author) has to pay at every turn. Digital commu-

nications mean that it is possible to envisage ways in which publication of academic papers could completely by-pass 
this system, perhaps using the rapidly developing university archives, which is partly what lies behind the Green Open 

Access. However, without the publishing houses, there would be few or no financial returns to the academic societies. 

The societies might then die. What to do? 
 

 

 

 

Prof. Georges Dussart  

 Canterbury Christ Church University 

North Holmes Rd., 

Canterbury, 

Kent CT1 3JZ 

georges.dussart@canterbury.ac.uk 

TAXONOMIC/NOMENCLATURAL DISCLAIMER  
This publication is not deemed to be valid for taxonomic/nomenclatural purposes 

[see Article 8b in the International Code of Zoological Nomenclature 3rd Edition 

(1985), edited by W.D. Ride et al.]. 

New Scientist 17 March 2012, Vol 213, No 2856, page 15. 
 

The small prosobranch Hydrobia ulvae can survive inside bird guts for hours, travelling hundreds of kilometres before popping out 

the other end. Casper van Leeuwen of the Netherlands Institute of Ecology in Wageningen fed four species of marine snail to mal-
lards. One per cent of H.ulvae snails survived up to 5 hours. Mallards can cover 300 kilometres in that time (PLoS One, DOI: 

10.1371/journal.pone.0032292). 

 

"Lots of birds eat tens of thousands of snails every day," says Ryan Hechinger of the University of California at Santa Barbara. 

"Even if only a small fraction pass through, a substantial amount must be spread into new areas." He has found genetic evidence to 

suggest that marine snails repeatedly travelled between the Pacific and the Atlantic after the isthmus of Panama had formed, possi-

bly by hitching rides with birds. It's not just marine snails that travel the world oin birds. A recent study showed that 15 per cent of 

a Japanese land snail (Tornatellides boeningi) also survive being eaten by birds (Journal of Biogeography, DOI: 10.1111/j.1365-

2699.2011. 02559.x). One snail even gave birth to young after emerging from its bird host. 

Travelling snails  

 
EDITORIAL 

 

In a sound-proofed room at the University of Salford, Jem Stansfield of Bang Goes The Theory on BBC1 TV listens to the sounds 
of a snail, maggots, and the footsteps of a centipede. This was broadcast on  Bang Goes the Theory on Monday 19 March at 19:30 

GMT. It can be seen on iPlayer (UK only).   

http://www.bbc.co.uk/news/uk-17439200 

Snails performing on TV  

http://www.nioo.knaw.nl/users/cvanleeuwen
http://dx.doi.org/10.1371/journal.pone.0032292
http://dx.doi.org/10.1371/journal.pone.0032292
http://www.lifesci.ucsb.edu/~hechinge/
http://eol.org/pages/11996925/entries/38938945/overview
http://dx.doi.org/10.1111/j.1365-2699.2011.02559.x
http://dx.doi.org/10.1111/j.1365-2699.2011.02559.x
http://www.bbc.co.uk/programmes/b01dzmbs
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Species Diversification in Rainforest Land Snails   

 
Dinarzarde Raheem  

Royal Belgian Institute of Natural Sciences, Brussels, Belgium  

The Natural History Museum, London, UK  

 
In tropical rainforest, mountains and lowlands often have diverse, yet sharply distinct species assemblages. What evolutionary proc-

esses underlie this pattern? Does this pattern reflect independent diversification within the lowland and montane zones1,2 , the re-
peated divergence of lineages ancestral to one zone giving rise to taxa in the other zone (i.e. lowland taxa evolving from montane 

ancestors2,3 vs. montane taxa from lowland ancestors1,4-6), or some combination of these two processes? Do differences in assem-

blage composition reflect differences in the timing of diversification between the lowlands and the mountains1,4,7? Using a multi-

gene, molecular systematic approach my study seeks to explore these questions by focussing on diversification in two Sri Lankan 
land-snail genera, the pulmonate snail Corilla and the caenogastropod Theobaldius. By comparing phylogenetic patterns across 

these two distantly-related groups, I will explore the potential role of intrinsic (e.g. morphological innovations) and extrinsic (e.g. 

environmental changes) factors in species diversification. This ongoing research project is being carried out in collaboration with 

Thierry Backeljau (Royal Belgian Institute of Natural Sciences), Fred Naggs (The Natural History Museum, London) and Chris 
Wade (University of Nottingham). 

 

Corilla and Theobaldius are characterised by distinct assemblages of lowland (0-1000 m) and montane (1000-2524 m) rainforest 
species. This report focuses on the preliminary findings for the genus Corilla, which is endemic to Sri Lanka (10 species) and the 

Western Ghats of India (1 species). Of the 10 nominal morphological species recognised from Sri Lanka8,9, all of which are en-

demic to the southern and central part of the island (Figure 1), 4 occur in lowland rainforest (Corilla adamsi, C. carabinata, C. 

colletti and C. lesleyae), and 6 in montane rainforest (C. beddomeae, C. erronea, C. fryae, C. gudei, C. humberti and C. odonto-
phora). Corilla erronea and C. fryae have long been treated as distinct species8,9. However, my own field and collection-based 

studies have shown that there are a number of populations that are morphologically intermediate to these two taxa and therefore 

difficult to assign to either, purely on the basis of shell characters; phylogenetic data would shed useful light on this problem. 
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Figure 1. Sri Lanka showing the distributional limits of lowland 

(green shading) and montane (blue shading) rainforest Corilla. 

Lowland species include Corilla adamsi (a) and C. carabinata (b) 

and montane taxa include C. beddomeae (c) and C. erronea (d).  

Figure 2. Neighbour-joining tree for Corilla base on 16S se-

quences (estimated by MEGA version 5.05, using 1000 bootstrap 

replicates, Kimura 2-Parameter distances, and complete deletion 

of gaps). Only nodes with bootstrap values Ó 70% are shown. 

Corilla is represented by 24 non-identical sequences and the 

outgroup Sculptaria by one sequence. Lowland and montane 

taxa are shown in red and black font respectively and group C is 

the sister group of Corilla humberti. 

R
E

S
E

A
R

C
H

 R
R

E
S

E
A

R
C

H
 R

E
P

O
R

T
S
 F

O
R

U
M

 2
0
1

1
 

R
E

S
E

A
R

C
H

 R
E

S
E

A
R

C
H

 G
R

A
N

T
 R

E
P

O
R

T
 G

R
A

N
T
 R

E
P

O
R

T
  



Page 4 
Number 59  (August 2012) The Malacologist  

 

lecular phylogenetic analyses to date have been focussed on two markers, 16S (~450 base pairs (bp)) and CO1 (~500 bp). The pre-

liminary phylogenies for 16S and CO1 for the genus Corilla are similar, with an unresolved basal branching pattern (the 16S tree is 

shown in Figure 2). There are two well-supported monophyletic groups: one is Corilla beddomeae, the other consists of the re-

maining sampled taxa (Corilla adamsi, C. carabinata, C. colletti, C. erronea, C. fryae, C. gudei, C. humberti and C. odontophora). 

The relationship between these two groups and the outgroup taxon, Sculptaria, is currently unclear. I am exploring a range of other 

markers (e.g. the nuclear gene ITS1 and the protein-coding mtDNA markers, CytB and ND1) to resolve this issue. The preliminary 

phylogenetic data provide strong evidence that most of the currently recognised species are monophyletic lineages. Moreover, the 
clustering of ótypicalô Corilla erronea, ótypicalô Corilla fryae, and intermediate morphotypes in a well- supported monophylectic 

group lacking clear-cut separation of the nominal taxa is consistent with our current knowledge of morphological variation in this 

group (I have used typical to refer to morphotypes that correspond closely to the type/s of a given species). It suggests that rather 

than two species, there is just one exhibiting substantial variation in shell size, form and armature in relation to elevation.   
 

The absence of distinct lowland and montane clades indicates that diversification within each of the two zones has not been inde-

pendent. The relationships within the sister group of C. humberti (Group C in Figure 2) are at present unclear and this can be re-

solved by expanding the scope of the phylogenetic analyses to include more markers and more samples from across the ranges of 

individual species.              
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Heat shock and gene -repositioning in in Biomphalaria glabrata  
 

Halime Arican  

Brunel University  
 

The nucleus is a highly organised organelle that houses the genome and helps control its behaviour and regulation. It is a 

well studied organelle in mammalian cells and a number of important structures interact with and influence chromatin 

within the nucleus. These structures include the ñscaffoldingò proteins that make-up the nuclear lamina, found underneath 

the inner cell membrane and the nuclear matrix, the nucleolus and specific nuclear bodies. One of the aims in our laboratory 
is to uncover and characterise functional nuclear structures in the snail Biomphalaria glabrata. There are a number of ways 

to discover structures and proteins associated with those structures and the main one that has been successful and followed 

so far is employing antibodies to specific proteins that recognise the antigen in a wide-range of species. Using this tech-

nique in my studies, I have shown the presence of PML bodies and RNAP II transcription factories in the fresh water snail 
Biomphalaria glabrata. 

 

 

Figure 1: Snail nuclear structures.  Indirect immunofluorescence on Bge cells fixed with methanol-acetone and stained with DAPI 

(blue) showing immunolocalisation of rabbit anti-PML (A) detected via anti-rabbit Tetramethyl Rhodamine Isothiocyanate (TRITC, 

red),  and mouse anti-RNA pol II (B) detected via anti-mouse Cyanine 3 (Cy3, red). Scale bar = 5ɛm. 
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Promyelocytic leukaemia (PML) bodies are spherical bodies within the nuclei, approximately 0.5um in diameter. They are reported 
to be involved in stress response, infection, gene expression, apoptosis and ageing. Using an anti-PML antibody in an indirect im-

munofluorescence assay I was able to visualise PML-like bodies in Bge cells (Figure 1a). They were very similar in structure to 

PML bodies described in other organisms. The majority of the cells contained between 10-20 PML bodies per cell, which was re-

duced after a heat shock at 32ęC (Figure 2). It is thought that as in humans, the reduction observed after heat shock may be due to 
the breaking of PML bodies in to smaller bodies upon stress. RNA polymerase II (RNAP II) is an enzyme found in eukaryotic cells, 

catalysing the transcription of DNA to synthesise mRNA. Targeting antibodies against this enzyme enables the visualisation of 

transcription factories, which are active gene transcription units clustered in discrete sites within the nucleus. Using an anti-RNAPII 

antibody I was able to visualise these transcription factories in the Bge cells (Figure 1b). These have a similar staining pattern to 
human cells and are distributed throughout the nucleus with denser regions around the nuclear periphery.  

 

 

3D immuno-FISH experiments using the probes for hsp70 and actin genes (known to reposition after heat shock) have revealed that 

these genes co-localise with transcription factories (Figure 4). Although genes are associated with RNAPII factories in control cells, 

after 1 hour heat shock the percentage of genes co-localising with transcription factories increases significantly. In co-culture ex-
periments with the parasite, gene repositioning was parallel with changes in their expression levels. Thus association with nuclear 

structures involved in transcription may explain the change in gene expression. Whether the associations are a cause or an effect of 

gene expression change is yet to be discovered. If the mechanism of gene movement can be identified and interfered with this may 

well bring new control measures for schistosomiasis. 
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Figure 2: Number of PML bodies in Bge cells     

Bar chart showing the number of PML bodies found in the 

Bge cells before and after 1 hour heat-shock at 32ęC.  The num-

ber of PML bodies per cell was significantly reduced after heat-

shock.                                                                                                                              

The snail Biomphalaria glabrata is the secondary host organism 

for the parasite Schistosoma mansoni and this is the main reason 

for interest in its cell and genome biology. Our group recently 
demonstrated that after a co-culture of parasite with Bge cells, 

individual gene loci were relocated within the nuclei of the Bge 

cells to new nuclear compartments. This movement coincided 

with gene expression being both up- and down-regulated. I have 
set-up a heat shock system in our laboratory to mimic the effects 

of infection in the Bge cells. Indeed genes were found to reposi-

tion after heat shock at 32ęC (Figure 3). As genes are known to 

interact with nuclear structures, the next step was to identify if 
these genes were associated with PML bodies and RNAP II tran-

scription factories. In order to do co-localisation studies, the 3D 

Immuno-FISH protocol was adapted to the Bge cells. The 3D 

structure of the cell is preserved by fixing the cells using cross-
linking reagents such as paraformaldehyde. However in some 

cases different fixation methods are required to reveal specific 

nuclear structures. This was the case with PML bodies in Bge 

cells as they were only visible after alcohol fixation (methanol ï 
acetone). During this fixation cellular proteins are precipitated 

and aggregated, thus it is a very different process from cross-

linking and the 3D structure of the cell cannot be maintained. 

Therefore it was not possible to perform 3D fluorescent in situ 
hybridisation on these cells to analyse the interaction of genes 

with PML bodies. RNAP II transcription factories however were 

visible with both fixation methods.  

Figure 3: Non-random distribution of 

gene loci in Bge cells 

3-dimensional fluorescence in situ hybridisa-

tion (FISH) was used to delineate gene sig-

nals in interphase nuclei. Twenty images of 

nuclei from each gene, A-B: actin, C-D: 

hsp70, were captured from control cells and 

cells treated with 1 hour heat-shock at 32ęC. 

Gene positions were analysed by measuring 

the distance between the gene signal and the 

nearest nuclear edge using the Axiovision 

software. These data for gene loci are plotted 

as a frequency distribution curve displaying 

the two genes as having non-random distri-

bution in Bge cells.  Actin (A) is located 

towards the nuclear interior and hsp70 (C) is 

located towards the nuclear periphery. After 

1 hour heat-shock the actin gene (B) had 

altered its nuclear location and was located 

towards the nuclear periphery. Hsp70 gene 

(D) also altered its nuclear location at the 

nuclear periphery towards the nuclear inte-

rior. 
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Freshwater mussels (Bivalvia: Unionidae) are among the most imperilled fauna in North America; 60% of species are threatened or 

endangered and 12% extinct (Ricciardi et al. 2008).  Causes for dramatic declines include introduction of invasive species such as 

the zebra mussel (Dreissena polymorpha), pollution, and anthropogenic landscape alterations (Haag et al. 2001, Strayer et al 2004, 
Lyons et al 2007).  Construction of dams, for example, not only dramatically alters water flow and quality, but impedes movement 

of fish and macroinvertebrates (Graf 1999, Santucci et al. 2005). 

 

Unionids employ a unique life history consisting of an obligate, ectoparasitic larval (glochidia) and a free living juvenile and adult 
stage.  Glochidia parasitize the gill filaments of a host fish; an interaction necessary for survival and recruitment in unionid popula-

tions.  This unique relationship can last several months, after which individuals drop off at their final location and burrow into sedi-

ment where they continue their development into adults.  Host fish movement is therefore the primary mode of unionid dispersal 

(Vaugh and Taylor 2000). 
 

Population genetic analyses, such as DNA microsatellite studies, are needed to study population structuring in response to habitat 

modification in both unionids and their host fish species. We studied the freshwater drum (Aplodinotus grunniens), and its obligate 

parasite, the fragile papershell (Leptodea fragilis) in Illinois, USA. Despite the current status of most unionids, L. fragilis is consid-
ered to be a relatively abundant inhabitant of freshwater river systems.  Though neither species are considered endangered or threat-

ened, it is important to understand interactions in organisms prior to major declines in number.  Laboratory studies, as well as field 

observations, suggest that the drum is the only host of L. fragilis.  Therefore, any dispersal of L. fragilis could be attributed primar-

ily to drum movement. 
 

Our project goal was to apply microsatellite DNA analysis to the study of population structuring and barriers to gene flow in both 

A. grunniens and L. fragilis. Both species were collected from the Illinois River and its major tributaries.  Electrofishing was used 

to collect A. grunniens.  L. fragilis individuals were collected by hand. Tissue samples from L. fragilis and A. grunniens were ex-
cised non-destructively from the ventral portion of the mantle and pectoral fin, respectively, and stored in 70% ethanol pending 

DNA extraction. 

 
Because microsatellite loci have not been developed for either species, we constructed and screened a genomic library for each 

species with the goal of identifying ten to twelve primer pairs for each species. Genomic DNA from several individuals of A. grun-

niens and L. fragilis was extracted. DNA concentrations were quantified via a Nanodrop ND-1000 Spectrophotometer (Thermo 

Scientific).  An enrichment protocol (Glenn and Schable, 2005) was used to isolate microsatellites loci.  Genomic DNA (gDNA) 

was digested with two different restriction enzymes (RsaI and XmnI), and linkers (SuperSNX24) were used to ligate the ends of 

gDNA fragments. Byotinylated probes were hybridized to gDNA. Magnetic beads (Invitrogen) were added and the mixture was 

washed twice with 2xSSC, 0.1% SDS and four times with 1xSSC, 0.1% SDS at 55°C. A magnetic particle-collecting unit was used 

to capture the magnetic beads between washes, which are attached to the biotin-gDNA complex. The enriched fragments were re-
moved from the biotinylated probe by denaturation at 95°C and precipitation with a mix of 95% ethanol and 3 M sodium acetate. 

The amount of enriched fragments recovered was increased through PCR.  The total volume for each PCR reaction was 25 ɛl and 

the reaction contained 1xPCR buffer (10 mM Tris-HCl, 50 mM KCl, pH 8.3), 1.5 mM MgCl2, 0.16 mM of each dNTP, 10xBSA, 

0.52 uM of SuperSNX24 (forward primer), 1U Taq DNA polymerase, and 25 ng of the enriched gDNA. The conditions for thermal 
cycling was as follows: 95°C for 2 min followed by 25 cycles of 95°C for 20 s, 60°C for 20 s, and 72°C for 90 s, and a final elonga-

tion step of 72° for 30 min. PCR fragments were cloned using the TOPO-TA CloningÈ kit following the manufacturerôs protocol 

(Invitrogen). Bacterial colonies containing a vector with gDNA were used as template for subsequent PCR in a 25 ɛl reaction con-

taining 1xPCR buffer, 1.5 mM MgCl2, 0.12 mM of each dNTP, 10xBSA, 0.25 ɛM of the M13 primers and 1 U Taq DNA poly-
merase. Thermal cycling was as follows: 95°C for 20 s, 50°C for 7 min followed by 35 cycles of 95°C for 20 s, 50°C for 20 s, and 

72°C for 90 s. DNA sequencing from cleaned PCR products was performed using the BigDye® Terminator v3.1 kit (Applied Bio-

systems), and sequencing reactions were run on an ABI3730 analyzer. Primers flanking core microsatellite repeats were developed 

using Primer3; http://frodo.wi.mit.edu/primer3/. 
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Assessing effects of dams on population genetic structure of Leptodea fragilis and its larval host 
 

 

Sheila Langosch & Mary V. Ashley 
 

Department of Biological Sciences, University of Illinois at Chicago, Chicago, Illinois. Em 
 

ashley@uic.edu 
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Ten microsatellite loci were tested and optimized for each species. Annealing temperatures, MgCl2 concentrations, and primer and 

genomic DNA concentrations were varied to obtain the best PCR conditions. Five loci for each species amplified consistently when 

assayed on agarose gels. These loci were used to genotype several individuals with the ABI 3730 DNA Analyser, using a LIZ500 
ladder (Applied Biosystems).  We included the M13 tail on the forward primer and the M13 primer in the PCR to fluorescently 

label fragments. All microsatellite genotypes were scored by analyzing the raw data using Applied Biosystem GeneMapper soft-

ware, version 3.7. In all cases, for both species, no variability was dectected. All optimized loci amplified a single allele, and all 

individuals tested appeared to be homozygous for that allele. Because of the lack of detectable microsatellite variability, the project 
was terminated.  
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Shells from a private shell collection discovered in a Pineau and Cognac distillery  in Angouleme, France 


