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EST Analysis from the testis of the
Chinese mitten crab

(Eriocheir sinensis)

Wan Haolei (Grade 2005)

Introduction

The Chinese mitten crab (Eriocheir sinensis) is
an economically valuable and nutritional species for
aquaculture, which is mainly culturing along the
coastline of southeast China (Chang et al., 2008).
Culturing of the crabs has rapidly developed in Chi-
na over the past decades, reaching the highest yield
of more than 400 thousand tons per year (Gai et ai,
2007). To gain abundant production of crabs, tihe
fishermen use excessively nutrimental feod to specd
up crab sex maturity, which breaks the rormal peri-
od of crabs and leads to sex precociousncss of male
crabs in wrong time. Meanwhile, dense culturing in
limited space inhibits the development of crabs to
the bigger size. Sc¢th of the two reasons caused dras-
tic decrease of produciionn and great economic loss
in crab aquaculture in recent years.

After the studies of crab development in hor-
mone and nutrition levels, scientists have found that
environment and food are two main external factors
which cause male E. sinensis to run into sexual ma-
turity in advance and interrupt the development of
crabs (Zhao and Lu,2003; Chen et al.,2003). Howev-
er, there are few scientific investigations to elucidate

internal factors of spermatogenesis and sexual matu-
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rity in molecular levei. Therefore, our research is to
find key genes involved in reproductive and devel-
opmental regulation of ithis species; additionally, we
also hope t¢ provide valuable advices in optimizing
breeding strategies and controlling the population

size to avoid the influence of sex precociousness.

Results

To obtain comprehensive understanding of sex-
ual maturity and find key genes involved in sexual
development and spermatogenesis in male crabs, we
constructed a ¢cDNA library from testis of Eriocheir
sinensis and sequenced 3,388 randomly picked
clones. A total of 2,990 expressed sequence tags
(ESTSs) longer than 100 bp were clustered into 2,415
unigenes and then compared with NCBI non-redun-
dant protein (nr) database, NCBI non-redundant nu-
(nt) database, and NCBI EST database
(dbEST). BLAST compared with the crustacean Gen-

cleotide

Bank EST databases was made to find specific genes
expressed in crabs. After further analyses, 947 uni-
genes were obtained with concrete annotations. In all
unigenes showed homology with known genes, 34 u-
nigenes were found to have significant functions

during the process of spermatogenesis. We conclude



these genes play important roles in the process of
sexual development and spermatogenesis in male
crabs, which is helpful for further study of avoiding
sex precociousness in male crabs.

Of the 2,415 unigenes (909 contigs and 1,506
singlets) complied, 922 were annotated by compari-
son with NCBI non-redundant protein database, nu-
cleotide database, and EST database. An additional
25 unigenes were annotated using InterProScan soft-
ware. Totally, 947 were annotated (39.22% in all u-
nigenes) and had significant hits to identified se-
quences. The remaining 1,493 unigenes (60.78%)
were mnot definitively identified. We also made
BLAST with GenBank EST databases specific to the
crustacean as well. And we get 207 unigenes are re-
lated to the relative crustacean, with several of these

transcripts related to sperm secretion and ribosomal

protein production.

Discussion

1) Functional classification

The Gene Ontology (GO) Project is a coiiabora-
tive effort to address the need for consistent descrip-
tions of gene products ameng daiabases. Until now,
the GO has developed three structured and con-
trolled vocabularies  (ontoicgies) describing gene
products in terms of their associated with biological
processes, cellular components, and molecular func-
tions, respectively. Via comparison of gene expres-
sion profiles of Chinese mitten crab testis tissue by
GO, we categorized 455 unigenes of the total 2,415
unigenes (38.84%) based on three GO functional
classifications, which were treated as three separate
attributes.

Within the

“biological process” category, the

i F m

“cellular process” subcategory contained the greatest
abundance of unigenes, consisting of 344 unigenes
(58.4% of “biological process” categorized uni-
genes), followed by the “metabolic process” subcat-
egory that contained 261 unigenes (44.3% of “bio-
logical process” categorized unigenes). Additionally,
“binding” and  “catalytic activity” subcategories
contained a high abundance of unigenes. Our analy-
ses indicate that Chinese mitten crab testis cells are
rapidly growing and undergoing active metabolism,
consistent with energy requirements of spermatogen-
esis cells.

2) Discovery of spermatogenesis and sexual ma-
turity related genzs

During ihe process of spermatogenesis, primor-
dial germ cells develop into spermatogonia, giving
rise to spermatocytes that undergo two meiotic divi-
sions tc become round spermatids. These cells dif-
ferentiate into spermatozoa during spermiogenesis
{Khalil et al., 2008). Spermatogenesis is a complex
process of cell differentiation controlled by many
factors, among which gene regulation in the sper-
matogenic cells plays a pivotal role (Grootegoed et
al., 2000). Genes important for male gametogenesis
involved in highly conserved landmark events such
as melotic recombination, formation of the synap-
tonemal sister  chromatid

complex, cohesion,

spermiogenesis  during postmeiotic  stages, and
checkpoints and factors required for the meiotic cell
cycle (Hecht, 1998). Spermatogenesis is character-
ized by phase—specific expression of many genes ex-
clusively expressed in the spermatogenic cells.
According to our annotations, 34 unigenes are
found to have significant functions during the pro-

cess of spermatogenesis and sexual maturity. 10 uni-
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genes of them are annotated to the crustacean. These
10 unigenes comprised of 72 ESTs are identified as
having functional involvement in crab spermatogene-
sis and sexual maturity based on previously pub-
lished reports. According to our annotation, identi-
fied unigenes include four categories: Nuclear pro-
tein transformation related—genes (1 unigenes), heat
shock protein genes (2 unigenes), transcription factor
related—genes (2 unigenes) and cytoskeleton protein
related—genes (2 unigenes). In addition, some genes
related to spermatogenesis and sexual maturity but
not easily classified are also identified.

3) Homology analysis of genes in crustacean

In our research of Chinese mitten crab testis
¢DNA library, 207 unigenes were annotated to the
crustacean animals. By further examination of these
207 unigenes, we found most of these genes were
conserved genes compared with other public crus-
tacean orthology genes in GenBank. These genss in-
cluded not only essential genes involvirg in basic
cellular metabolisms, but also specific genes ex-
pressed in sex organ. To analyze homoiogy of these
genes, we took Dmcl specific expressed in testis as
an example for the homology anaiysis. We made an
alignment of the amino acid sequence of our Dmecl
gene with other species. The two motif regions
(GEFRTGKT and LLIID) of Dmel gene bound with
nuclear acid are conserved too. Similar results could
also be found in other unigenes annotated to the
crustacean. By the variation and similarity of the or-
thology genes from different species, we could use
developed software to analyze the evolutionary rela-
tionship of these species. Therefore, we conclude
that EST analysis is suitable for new gene discovery

in Chinese mitten crabs; additionally, it is also a

16

helpful method for evolutionary research among dif-

ferent species.
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Bad drivers? Blame their genes

No need to curse that bad driver weaving in anc out oif the lane in front of you —— he cannot help
it, U.S. researchers reported on Wednesday .

They found that people with a particular gene variant performed more than 20 percent worse on a
driving test than people with a different DNA. cacuence.

The study may explain wny there are so many bad drivers out there —— about 30 percent of
Americans have the variant, the tezim At the University of California Irvine found.

"These people make 'more errars from the get—go, and they forget more of what they learned after
time away," Dr. Steven Cramer, who led the study published in the journal Cerebral Cortex, said in a
statement .

Cramer and his tearn tested 29 people —— 22 without the gene variant and seven who had it ——
asking them to drive 15 laps on a simulator and then repeat the task a week later.

To their surprise, they found that those with the mutant gene did worse, consistently.

The gene controls a protein called brain—derived neurotrophic factor, which affects memory.

The team was not really looking for insights into driving but chose the driving test because it uses
common skills.

“I'd be curious to know the genetics of people who get into car crashes,” Cramer said. “| wonder

if the accident rate is higher for drivers with the variant.”
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