@ Springer
Dear Author,

Here are the proofs of your article.

*  You can submit your corrections online, via e-mail or by fax.

* For online submission please insert your corrections in the online correction form. Always
indicate the line number to which the correction refers.

*  You can also insert your corrections in the proof PDF and email the annotated PDF.

* For fax submission, please ensure that your corrections are clearly legible. Use a fine black
pen and write the correction in the margin, not too close to the edge of the page.

* Remember to note the journal title, article number, and your name when sending your
response via e-mail or fax.

*  Check the metadata sheet to make sure that the header information, especially author names
and the corresponding affiliations are correctly shown.

*  Check the questions that may have arisen during copy editing and insert your answers/
corrections.

*  Check that the text is complete and that all figures, tables and their legends are included. Also
check the accuracy of special characters, equations, and electronic supplementary material if
applicable. If necessary refer to the Edited manuscript.

* The publication of inaccurate data such as dosages and units can have serious consequences.
Please take particular care that all such details are correct.

* Please do not make changes that involve only matters of style. We have generally introduced
forms that follow the journal’s style.
Substantial changes in content, e.g., new results, corrected values, title and authorship are not
allowed without the approval of the responsible editor. In such a case, please contact the
Editorial Office and return his/her consent together with the proof.

* If we do not receive your corrections within 48 hours, we will send you a reminder.

* Your article will be published Online First approximately one week after receipt of your
corrected proofs. This is the official first publication citable with the DOI. Further changes
are, therefore, not possible.

* The printed version will follow in a forthcoming issue.

Please note

After online publication, subscribers (personal/institutional) to this journal will have access to the
complete article via the DOI using the URL: http://dx.doi.org/[DOI].

If you would like to know when your article has been published online, take advantage of our free
alert service. For registration and further information go to: http://www.springerlink.com.

Due to the electronic nature of the procedure, the manuscript and the original figures will only be
returned to you on special request. When you return your corrections, please inform us if you would
like to have these documents returned.


http://www.springerlink.com

@ Springe

ELECTRONIC REPRINT ORDER FORM

After publication of your journal article, electronic (PDF) reprints may be purchased by arrangement with Springer and
Aries Systems Corporation.

The PDF file you will receive will be protected with a copyright system called DocuRights®. Purchasing 50 reprints will
enable you to redistribute the PDF file to up to 50 computers. You may distribute your allotted number of PDFs as you
wish; for example, you may send it out via e-mail or post it to your website. You will be able to print five (5) copies of your
article from each one of the PDF reprints.

Please type or print carefully. Fill out each item completely.

1. Your name:

Your e-mail address:

Your phone number:

Your fax number:

2. Journal title (vol, iss, pp):

3. Article title:

4. Article author(s):

5. How many PDF reprints do you want?

6. Please refer to the pricing chart below to calculate the cost of your order.

Number of PDF Cost
reprints (in U.S. dollars)

50 $200

100 $275

150 $325

200 $350

NOTE: Prices shown apply only to orders submitted by individual article authors or editors. Commercial orders must be
directed to the Publisher.

All orders must be prepaid. Payments must be made in one of the following forms:
e acheck drawn on a U.S. bank

* aninternational money order ) Print and send this form with payment
e  Visa, MasterCard, or American Express (no other credit cards can be accepted) information to-
PAYMENT (type or print carefully): Aries Systems Corporation
. . 200 Sutton Street
Amount of check enclosed: (payable to Aries Systems Corporation) North Andover, Massachusetts 01845
Attn.: Electronic Reprints
VISA — OR —
Fax this to Aries at: 978-975-3811
MasterCard

American Express

Expiration date: Signature:

Your PDF reprint file will be sent to the above e-mail address. If you have any questions about your order, or if you need
technical support, please contact: support@docurights.com

For subscriptions and to see all of our other products and services, visit the Springer website at:
http://www.springeronline.com



http://www.springeronline.com/

Metadata of the article that will be visualized in OnlineFirst

ArticleTitle Development of eleven microsatellite loci in the deep-sea black scabbardfish (Aphanopus carbo)

Article Sub-Title

Article CopyRight Springer Science+Business Media B.V.
(This will be the copyright line in the final PDF)
Journal Name Conservation Genetics Resources
Corresponding Author Family Name Knutsen
Particle
Given Name Halvor
Suffix
Division Institute of Marine Research
Organization Flodevigen Marine Research Station
Address 4817, His, Norway
Email halvor.knutsen@imr.no
Author Family Name Catarino
Particle
Given Name Diana
Suffix
Division
Organization IMAR/DOP, University of the Azores
Address Cais Sta Cruz, Horta, Azores, 9901-862, Portugal
Email
Author Family Name Sannzes
Particle
Given Name Hanne
Suffix
Division Institute of Marine Research
Organization Flodevigen Marine Research Station
Address 4817, His, Norway
Email
Author Family Name Stefanni
Particle
Given Name Sergio
Suffix
Division
Organization IMAR/DOP, University of the Azores
Address Cais Sta Cruz, Horta, Azores, 9901-862, Portugal
Email
Received 11 May 2009
Schedule Revised
Accepted 14 May 2009
Abstract We developed 11 microsatellite loci primers in the bathypelagic black scabbardfish (Aphanopus carbo), a

novelty for deep-sea fishes. All markers were obtained from partial genomic DNA libraries enriched for



tetranucleotide repeats and characterized in 50 unrelated individuals from one putative population. The
number of alleles ranged from 5 to 40, with an average of 19.3 per locus, and the observed heterozygosity
ranged from 0.387 to 0.961 (average 0.749). Cross-amplification in another closely related commercially
exploited deep-sea species intermediate scabbardfish (Aphanopus intermedius) resolved 11 polymorphic loci.

Keywords (separated by '-')

Aphanopus carbo - Aphanopus intermedius - Microsatellite primers - Polymorphisms

Footnote Information




Journal: 12686
Article: 9021 @ Sprin er
o he | ||-g|. 1 of s

Author Query Form

Please ensure you fill out your response to the queries raised below

and return this form along with your corrections

Dear Author,

During the preparation of your manuscript for typesetting, some questions have arisen. These are listed below. Please check your
typeset proof carefully and mark any corrections in the margin of the proof or compile them as a separate list. This form should
then be returned with your marked proof/list of corrections to Spr_corrections1@sps.co.in

Disk use
In some instances we may be unable to process the electronic file of your article and/or artwork. In that case we have, for
efficiency reasons, proceeded by using the hard copy of your manuscript. If this is the case the reasons are indicated below:

U Disk damaged O  Incompatible file format O LaTeX file for non-LaTeX journal

U Virus infected O Discrepancies between electronic file and (peer-reviewed, therefore definitive) hard copy

I 1T T TS O ETTTSSOTTU U UTU PRSPV PP

We have proceeded as follows:

U Manuscript scanned O Manuscript keyed in Q  Artwork scanned

U Files only partly used (parts processed differently: ...... ..ot )
Bibliography

If discrepancies were noted between the literature list and the text references, the following may apply:

U The references listed below were noted in the text but appear to be missing from your literature list. Please complete the list or
remove the references from the text.

U Uncited references: This section comprises references that occur in the reference list but not in the body of the text.
Please position each reference in the text or delete it. Any reference not dealt with will be retained in this section.

Queries and/or remarks

Section/paragraph Details required Author’s response
Affiliation Please check and confirm author

affiliation.
Table 1 Please replace xxx (column 2) with

GenBank accession numbers.

References Please confirm the place of publisher for
the reference Martins et al. (1987).



mailto:spr_corrections1@sps.co.in

Author Proof

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27
28
29
30
31
32

Al
A2
A3
A4

AS
A6
A7

Conservation Genet Resour
DOI 10.1007/s12686-009-9021-z

TECHNICAL NOTE

Development of eleven microsatellite loci in the deep-sea black

scabbardfish (Aphanopus carbo)

Halvor Knutsen - Diana Catarino - Hanne Sannages -
Sergio Stefanni

Received: 11 May 2009/ Accepted: 14 May 2009
© Springer Science+Business Media B.V. 2009

Abstract We developed 11 microsatellite loci primers in
the bathypelagic black scabbardfish (Aphanopus carbo), a
novelty for deep-sea fishes. All markers were obtained
from partial genomic DNA libraries enriched for tetranu-
cleotide repeats and characterized in 50 unrelated indi-
viduals from one putative population. The number of
alleles ranged from 5 to 40, with an average of 19.3 per
locus, and the observed heterozygosity ranged from 0.387
to 0.961 (average 0.749). Cross-amplification in another
closely related commercially exploited deep-sea species
intermediate  scabbardfish  (Aphanopus  intermedius)
resolved 11 polymorphic loci.

Keywords Aphanopus carbo - Aphanopus intermedius -
Microsatellite primers - Polymorphisms

The black scabbardfish (Aphanopus carbo) is a bathype-
lagic species inhabiting temperate-cold Atlantic waters and
mostly found within the depth range between 200 and
1,800 m (Tucker 1956; Martins et al. 1987). The species
has an extremely elongated body whose color is coppery
black with iridescent tint, Scabbardfish migrate to mid-
water at night and feed on crustaceans, cephalopods and
fishes (Parin 1986). Adults mature at lengths of 80-85 cm
(Figueiredo et al. 2003) and so far the spawning is only
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known to happen off Madeira during September to
February. Eggs and larvae are pelagic (Parin 1986).

Recently, it was reported that A. carbo and the closely
related species A. intermedius live in sympatry in the
Azores, Madeira, Canaries and north western coast of
Africa (Stefanni and Knutsen 2007; Stefanni et al. 2009).
These two species have overlapping morphological char-
acters and the use of genetics is currently the only safe way
to differentiate the two species (Stefanni et al. 2009). The
scabbardfish is valuable in fish markets of Portugal
(Martins et al. 1994; FAO 2002; Bordalo-Machado and
Figueiredo 2009) and more recently commercialized also
in the United Kingdom, Ireland, northern France and Spain.
The current knowledge about population structure, as a
basis for management, is lacking for both species. Hence,
the overall result is that these two species are most likely
mixed up, resulting in confused commercial exploitation.
Therefore, there is an urgent need for a better under-
standing of population structuring for these two species.
Here we present 11 microsatellite loci developed for
A. carbo that also cross amplify with A. intermedius
and are thus usable as a method for detecting potential
population structure in both species.

We employed the company GIS (Genetic Identification
Service Inc.) for the development of tetra-repeat loci. An
enriched subgenomic library was constructed as described
in Meredith and May (2002) and Schwartz and May
(2004), and four libraries were screened for the microsat-
ellite motifs (AAAC)n, (CATC)n (TACA)n and (TAGA)n.
A total of 100 clones were sequenced and 19 primer pairs
were designed. Eleven of these were found to be poly-
morphic and reliably amplified, and all further tests were
restricted to these eleven loci.

Population screening was conducted by analysing of 50
individuals, all genetically identified as black scabbardfish
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using the method of Stefanni et al. (2009), caught on the
Mid Atlantic Ridge (38.30 N; 28.40 W) close to the
Azores. Individuals identified as A. intermedius were uti-
lized in testing cross-amplification of the developed primer
loci. Genomic DNA was isolated using Viogene Blood and
Tissue Genomic DNA Extraction Miniprep System
(Viogene Inc.) according to manufacturer’s protocol. PCR
amplifications were carried out in 10 pl reaction volumes
on Bio-Rad MYCycler, with fluorescently (CY-5) 5'-tag-
ged forward primers (Sigma). The standard reaction com-
position included 1 pl of template DNA, corresponding to
20-40 ng, 10 x 15 mM MgCl, PCR buffer, 0.4 mM
dNTPs, 0.125 mM of forward and reverse primers (Sigma)
and 0.06 units pl~" of Taq DNA polymerase (Qiagen Inc.).
Dilutions were done using Eppendorf Molecular Biology
Grade Water. Thermal cycling conditions were as follows:
An initial denaturation step at 94°C for 5 min, followed by
30 cycles of 95°C denaturation, annealing at specific
temperature (cf. Table 1) and 72°C synthesis, each for
30 s. A final elongation step at 72°C for 15 min completed
the amplification.

Allele sizes and genotypes were determined by fragment
analysis using Beckman Coulter CEQ 8000 automated
sequencer and included software (CEQ8000 Genetic
Analysis System, version 8.0). We tested the loci for all
individuals to assess gene diversity and evidence for link-
age disequilibrium or deviation from Hardy—Weinberg
expectations. Gene diversity was estimated with GDA
(Lewis and Zaykin 2001); Fis was estimated and tested
using the probability tests within GENEPOP on the web

Table 2 PCR cross-amplification of microsatellite loci in Aphanopus
intermedius using the 11 primers developed for A. carbo (cf. Table 1)

Locus A. intermedius (n = 10)
Size range (bp) Na Hg Ho Fis

AcA105 159-195 0.799 0.866 —0.1166
AcA109 245-257 5 0.518 0.500 0.0370
AcAl12 306-342 0.804 0.812 —0.0104
AcB3 242-310 12 0.931 0.833 0.1093
AcB103 61-221 16 0.951 0.620 0.3621
AcB118a 149-191 10 0.812 0.875 —0.0797
AcC101 206-278 11 0.891 0.857 0.0400
AcC106 172-200 8 0.795 0.667 0.1667
AcD7 181-225 10 0.789 0.687 0.1316
AcD105 229-389 19 0.975 1 —0.0263
AcD109 178438 17 0.966 0.769 0.2105

All 11 primers. successfully amplified and were found to be poly-
morphic among ten individuals (» = 10) Size range (in base pairs, bp)
refers to specific alleles, N, is total number of alleles, Hg refers to
expected and Hg to observed heterozygosities, and Fig to deviation
from Hardy—Weinberg expectations (HWE). As only 10 individuals
were used, the HW estimates is only indicative of possible deviations

(http://wbiomed.curtin.edu.au/genepop/). The software
MICROCHECKER (Van Oosterhout et al. 2004) was used
to investigate the potential presence of null alleles or other
technical artifacts. Three loci showed signs of Hardy-
Weinberg deviations. Two of these loci were barely sig-
nificant (uncorrected P-values: AcB103, P = 0.037;
AcC101, P = 0.010, cf. Table 1). The third locus,
AcC106, however showed clear significant deficiency of
heterozygotes (P < 0.0001; cf. Table'l), and was esti-
mated to contain 29% null alleles. We found indications of
null-alleles for the two firstly mentioned loci AcB103,
AcC101 (4-5%), but this may also be due to coincidence
by using too few individuals. We also tested for presence of
linkage disequilibrium (LD) between pairs of loci using
GENEPOP, but no evidence for LD was detected. Finally,
we tested all loci for cross species amplification on 10
individuals of the ‘closely related species Aphanopus
intermedius resulting in 11 useful microsatellite DNA loci
for this species also (Table 2). Although all loci amplified
with similar size ranges, several rare or unique alleles were
identified in the cross amplification.
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