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94°C 2 Min

35 cycle (94°C 2 Min, 56°C 25 Sec, 72°C 1 Min)
72°C 3 Min

95°C 3 Min

33 cycle (95°C 1Min, 50°C 1 Min, 72°C 1.20 Min)
72°C 10 Min

95°C 2 Min

34 cycle (94°C 1.15 Min, , 52°C 1 Min, 72°C 2 Min)
72°C 4 Min

94°C 2 Min

35 cycle (94°C 15 Sec, 54°C 25 Sec, 72°C 30 sec)
72°C 4 Min

St &5 shilen Lot )l 465 ) p Cg (Y JSE)
P53l Sdz N0e e dabd parl (A 5l koLl
Lawgs coapl Loy o eolitwl VY8128 L ,usS g
sl G N L ) Hpall oaiiSsgaze oo il
(Y US8) oged sl 1, 4. franciscana L5, IS
Sl G bug il @l o)
aSL 4SS opl 5 Blast l33ls 5 lawss GenBank
Sbod )T 455 4 laie 598 (i 90 lod )] AT Sgas
3G 0 il e 4. franciscana S yol  ouim 9o
Shasiges b o5 ol JESLe 4 JsSlpe SBESIUY

@ bgye PCR Jgame 55,589 25 slosil ow) 2
39 ISt pgySiew o 5l 65k Sad Ve askad
Sl Sed 5 4 b b Sdx VIV dakas
i bl ol o LolS cillas ol Lis HSP26
s (Genbank) g5 SSbL ;0 ds2 90 oy 55 L oo
3ol cas YA askad s"%’.}j Ol Oyl 0g>g alie
ol lid Trull 3l lawgs oo odgy glaius pos)
axl o sleod,l sladiges jo oo obl by soN
atlie iz 3o sleat)T 555 alie lids Sl



ey XA UVQVWJ AR J‘.‘gl.; An A)LA-:« Ao e;}égb‘ﬁ‘ﬁ@wd@‘ﬁ ;‘M}h@ﬁfﬁ

100 bp Ladder

100 bp ladder
300 bp
— -Il]l]
200 bp
—_ q-u“
— 100

- ==

Saiges 3l oo udgi 53L Cés YV Wb (A pgai Na/K ATP-ase 4l 530 <o YA+ azhsd ‘SNJJI Sy bagrye 5,87 J5-F Ui
b ST 5951 g 35955,k sl yT 4 b pe 3l 98 by 59! Manaffar ef al. (2011) 1 oo aid )5 uiydy J5 (B 3 guai Sinb gbeos )T

Al (o0 mir 93 (sleed )T LIS

5 L
- v
- -
B

P A gl G F 4 Hpa I 5T busgd' oos BT (o 51 (g 1257168 apol (g5L cdr Ve aakad 589 il &y b o 5,157 J5-F S
oSV 5lo b (A sinica ¥ g A. franciscana V') aalis b aiges g (Y 9 ) o diges) Sl azl j0 SgSine Gbuod sT 40 Go3 ankad ooy T

A. sinica &igos & by o Y- diged g A. franciscana & b yo B—F aigoi Bossier ef al. (2004) 31 ool aid ,)§ wiydy J5:(B poai 9 3L ci>

P e S (Sl sl b
Sob osliiwl il poe 52l sl b derse puix

(Chow et al., 2006)
Ol 5o ealds solaiul ke g0 ouls Jol> bl ulal 5
) il bes)] 655 5 g (380 job 4 Guiov
poS g o g e Ll woge olulis
5 Szs5 Gl S eBan eies g sl
U (Genbank) g5 SOL sloaiges b o (g5 oy
Looad Sioleyl lales,l Sy S /Y- )

o e ol 1) 398 ol 10 0z g0 sladiges

bl o0 g3k ciz Ve SHle by
A suslie =) g_i>l.> JEREW oS

& A. franciscana coalive 155 Jgl Lol> aslas
JSab azlye 0 war iz 90 4 S lye
Slaowyp ol 5 G 0gdior Cguome )b Gl
Olpl @My |y A franciscana sg>¢ 28> ole
og ool 13 Al 0 50 (Leod,l crmd sloolKins )
A grw Geid ol bojo (Manaffar et al., 2008)
o 2l sl Jsb s &5 war sbssSs |



... »5 Artemia franciscana Kellogg 1906 > s> 4 Jij}f

YaA

Cod @ (Amat et al., 2007) 1S o Lolewl (2004
Kappas lawg ool plxl oladss ool oo,
plisg j0 seqymé A. franciscana g, » (2004)
5 Kol oy A franciscana oo a5 ols ol
G G Jlo Vel G o pling gyl sl
FB JoUge slaglas cings ous ools Jal plig
g g0 oddlive glala>de

9t Slalare oilo il a5 Cl S84 0¥
A. franciscana a5 o yunS 9 Sz w0 Lod |
sl sldle )3 azgi 550 Slegose I (S Ly o
Abatzopoulos et al., 2006; Amat et al., ) Cul 034
49 «(2005; Green et al., 2005; Mura et al., 2006
3o i cases leie @ AL franciscana o> >
O Sed gl glogare @wlnae by o
Lsbewl Cadiz s ¢ audl® slaslooe Jolo (Jls
olsl gados ol (Amat et al., 2005) ol 7,k
Jw sz o o A franciscana oS sl 03,5
b 5l (GuB) D)9 ) (egr Comesr Sl il
Amat et al., 2005; Green et al., 2005; ) ssles Bi>
oals lis i olpl yo Sladss (Amat ef al., 2007
So ol G ) plried; g ST 58 a5
A Gy P55l cbed)l @ly ormb oy
2 JdW ¥l S Sae o el alllys franciscana
Al Corer S0 a4 15,50 bt Came b ul,
(Abatzopoulos et al., 2006) 54 o

S 55 egas )3 ol Giiod mll 4 Az
bl mimen ¢ A franciscana ys ool ovsliv
5o W Cal 45 95diee Smgtn L)l cnl esil
b 4y sag P39k Comex oan] jo Wl i
wled Bi> LS

& Sl
oy w5 gy Sbassl) il sloaclus

5 s . La.o.t)" ° i'ﬁ)-' i) olim.aLo)"

.oa)fsa Gilo)..x.'é

3 W55 se e 03l el i LB a5 ghuilan DS
azlys U3l 50 iz g0 lel Bige jpa> I
o 5L aldl asl ead Job Sib
35 g (founder effect) ool jI jammen (6,500
8,5 oapol wls 5 1 (genetic drift) ooy il
Sl 2Bl &5 Sy 0 4 oud ol (JsSUge bl
B> Cunex (pl 45 Sgei o)L3l g S5 0l &
ke Sab azl o o 1) 095 Cuddse b canl anulys
ol

o b1 5% ol JUal i) 055 pgas 5o U
Leos )T 055 450l 9929 b 0ges o)La1 b Slabs 4zl o
siee JESh @nl Bwn 5 ok hwy leges
V- aas ;I Ll (Persoone and Sorgeloos, 1980)
Lai) T 28Tn Jstms Loges ol 5951 (653
oS 4 axg b .cwl oogs 4. franciscana Loﬁ..a.'>
» a8l Glal Gilwe i3S paas S ndey
o> azl;e 90 cpl (Seop a4 Sl g gl 4zl
By lwe A franciscana oS 34 o 03]
Aol assl Jlasl Sab azl o 4 ol 4zl o

oo o el Gl & el 55w ey
Sy bg ools plas ly (S5 5 (gt s pdySllasl
9 SO bl 4 e il YUl Wy g 05
5 bl el jo (B8ge job 4 laze b (JoSUge il
3 o el B crge il 5 onl @55 1S 5
Browne et al., 1988; Kappas et al., ) col sois
VAV das jo 4568 ol Jasl b .(2004; Pogge, 2004
G® 45T 45w el b g el sl alir w
A. salina dezie saisS ple 355 ez
odsl LI (Van Stappen et al, 2002) ol sl
A. franciscana cozlgs &y08 5 Jae soww, 5yl
Jo 1y disS cplas el 2001 Lo yo Camara 4 bgs e
oS Jse Jled o &8y Rio Grande do Norte
JWin 5o ores b 515 G el edge
yas {Thiery, 1992) a.il3 (Amat et al., 2005)
Mura et al., ) Ls! (Triantaphyllidis et al., 1998)



Y44 [ XR U\“\Y’W}‘ Ara)N j:'.’.".’, An AJL«:' Ao 693 g&|ﬁ|ﬁb@\.’.ﬂd@gh¥ C,...ljh.:mm.fﬁa'

References

— Abatzopoulos, T.J., Agh, N. Van Stappen, G., Razavi Rouhani, S.M., Sorgeloos, P., 2006. Artemia sites in
Iran. Journal of the Marine Biological Association of the United Kingdom, 86, 299-307.

— Abonyi, A., 1915. Experimentelle Daten zum Erkennen der Artemia- Gattung. Zeitschrift fur
Wissenschafliche Zoologic, 114, 95-168.

— Agh, N., 2007. Characterization of Artemia population from Iran. Ph.D. thesis. Ghent University, Belgium,
Pp 8-16.

— Alamdari, A., 1987. Limnology and preserving of ecologic dynamic of Bakhtegan wetland.

— Amat, F., Hontoria, F., Ruiz, O., Green, A.J., Sanchez, M.1., Figuerola, J., Hortas, F., 2005. The American
brine shrimp as an exotic invasive species in the western Mediterranean, Biological Invasions, 7, 37-47.

— Amat, F., Hontoria, F., Navarro, J.C., Vieira, N., Mura, G., 2007. Biodiversity loss in the genus Artemia in
the Western Mediterranean Region, Limnetica, 26, 387-404.

— Asaadi, R., Sardashti, M., Karami, M., Golzar, Y., 2011. The visit report of Tashk, Maharlo and
Bakhtegan Wetlands. Under Supervision of Ministry of Power, 4 pp.

— Asem, A., Atashbar, B., Rastegar-Pouyani, N., Agh, N., 2009. Zoology in the Middle East, 47, 1-4.

— Avise, J.C., 2000. Phylogeography: The History and Formation of Species. Harvard University Press,
Cambridge, MA, 447 pp.

— Bahman Pour, L., 2011. Comparative study on Morphometric characteristics, HSPs and protein profile of
A. franciscana introduced to new environment. M.Sc. Thesis of Urmia University. P. 27.

— Bossier, P., Xiaomei, W., Catania, F., Dooms, F., Van Stappen, G., Naessens, E., Sorgeloos, P., 2004. An
RFLP database for authentication of commercial cyst samples of the brine shrimp Artemia spp.
(International Study on Artemia LXX). Aquaculture, 231, 93-112.

— Bossier. P., Gajardo, G., Beristain, P., 2009. Species-specific RFLP pattern in the Heat Shock Protein 26
gene a single—locus tool for species identification and experimental testing of habitat-induced isolation in
the new world Artemia species. Molecular Ecology Resources, 10, 229-231.

— Browne, R.A., Sallee, S.E., Grosch, D.S., Sergreti, W.O., Purser, S.M., 1984. Partitioning genetic and
environmental components of reproduction and life span in Artemia. Ecology, 65, 949-960.

— Browne, R.A., Davis, L.E., Sallee, S.E., 1988. Temperature effects on life history traits and relative fitness
of sexual and asexual Artemia. Journal of Experimental Marine Biology and Ecology, 124, 1-20.

— Browne, R., 1992. Population genetics and ecology of Artemia: Insights into parthenogenetic reproduction.
Elsevier Science Publishers Ltd. Trends in Ecology and Evolution, 7, 232-237.

— Camara, M.R., 2001. Dispersal of Artemia franciscana Kellogg (Crustacea; Anostraca) populations in the
coastal saltworks of Rio Grande do Norte, northeastern Brazil, Hydrobiologia, 466, 145-148.

— Chow, S., Suzuki, N., Imai, H., Yoshimura, T., 2006. Molecular species identification of spiny lobster
phyllosoma larvae of the genus Panulirus from the Northwestern Pacific Marine Biotechology, 8, 260-267.

— Clegg, J.S., Jackson, S.A., Van Hoa, N., Sorgeloos, P., 2000. Thermal resistance, developmental rate and
heat shock proteins in Artemia franciscana from San Francisco Bay and southern Vietnam. Journal of
Experimental Marine Biology and Ecology, 252, 85-96.

— Coutteau, P., Brendonck, L., Lavens, P., Sorgeloos, P., 1992. The use of manipulated baker's yeast as an
algal substitute for laboratory culture of Anostraca, Hydrobiologia, 234, 25-32.

— Doyle, J.J., Doyle, J.L., 1990. Isolation of plant DNA from fresh tissue. Focus, 12, 13-15.

— Estoup, A., Largiader, C.R., Perrot, E., Chourrout, D., 1996. Rapid one-tube DNA extraction for reliable
PCR detectionof fish polymorphic markers and transgenes. Molecular Marine Biology and Biotechnology,
5,295-298.

— Feder, M.E., Hofmann, G.E., 1999. Heat Shock Proteins. Molecular Chaperones and the Stress Response.
Annual Review of Physiology, 61, 243-282.

— Folmer, O.M., Black, W., Hoeh, R., Lutz, R., Vrijenhoek, R., 1994. DNA primers for amplification of
mitochondrial cytochrome coxidase subunit I from diverse metazoan invertebrates. Mulecular Marine
Biology and Biotechnology, 3, 294-299.

— Geddes, M.C., 1980. The brine shrimp Artemia and Parartemia in Australia. In: Persoone, G., Sorgeloos,
P., Roels, O., Jaspers, E. (Eds.), The Brine Shrimp Artemia, Vol. 3, Universa Press, Wetteren, Belgium,
pp. 57-65.



... »5 Artemia franciscana Kellogg 1906 > s> 4 jj}f $un

— Green, A.J., Sanchez, M.I., Amat, F., Figuerola, J., Hontoria, F., Ruiz, O., Hortas, F., 2005. Dispersal of
invasive and native brine shrimps Artemia (Anostraca) via waterbirds. Limnology and Oceanography, 50,
737-742.

— Kappas, 1., Abatzopoulos, T.J., Van Hoa, N., Sorgeloos, P., Beardmore, A.J., 2004. Genetic and
reproductive differentiattion of Artemia franciscana in a new environment. Journal of Marine Biology,
146, 103-117.

— Kellogg, V.A., 1906. A new Artemia and its life condition. Science, 24, 594-596.

— Lavens, P., Sorgeloos, P., 1996. Manual on the production and use of live food for Aquaculture.
Laboratory of Aquaculture and Artemia Reference Center, University of Gent, Belgium. Published by:
Food and Agriculture Organization of the Unitednations (FAQO Fisheries Technical paper). P 1-295.

— Manaffar, R., Falahati, A., Moshtagiyan, A., Mosavi, S.M., Atashbar, B., Asem, A., 2008. First report for
existence of Artemia franciscana coexistence with endemic parthenogenetic Artemia population in inside
of the Lake Mabharlu, Iran. Conference of world aquaculture, Bussan, Korea.

— Manaffar, R., Zare, S., Agh, N., Abdolahzadeh, N., Soltanian, S., Sorgeloos, P., Bossier, P., Van Stappen,
G., 2011. SNP detection in Na/K ATP-ase gene al subunit of bisexual and parthenogenetic Artemia strains
by RFLP screening. Molecular Ecology Resources, 11, 211-214.

— Mura, G., Amat, F., Abatzopoulos, T.J., Moscatello, S., 2004. First record of Artemia franciscana in an
Italian saltwork, Fifth International Large Branchiopod Symposium, Book of abstracts Toodyay, Western
Australia, pp. 35-36.

— Mura, G., Kappas, 1., Baxevanis, A.D., Moscatello, S., D'Amico, Q., Lopez, G.M., Hontoria, F., Amat, F.,
Abatzopoulos, T.J., 2006. Morphological and molecular data reveal the presence of the invasive Artemia
franciscana in Margherita di Savoia salterns (Italy). International Review. Hydrobiology, 91, 539-554.

— Persoone, G., Sorgeloos, P., 1980. General aspects of the ecology and biogeography of Artemia. In: The
brine shrimp Artemia. Vol.3. Ecology, Culture, Use in Aquaculture, Persoone, G., Sorgeloos, P., Roels, O.,
Jaspers, E. (Eds.), Universa Press, Wettern, Belgium, pp. 3—24.

— Pogge, C., 2006. Bio 25, Sanfrancisco bay ecology, brine shrimp, P.1-8.

— Prohaszka, Z., Fust, G., 2004. Immunological aspects of heat- shock proteins- The optimum stress of life.
Molecular Immunology, 41, 29-44.

— Qui, Z., Bossier, P., Wang, X., 2006. Diversity structure and expression of the gene for p26 a small heat
shock protein from Artemia. Genomics, 88, 230-240.

— Triantaphyllidis, G.V., Abatzopoulos, T.J., Sorgeloos, P., 1998. Review of the biogeography of the genus
Artemia (Crustacea, Anostraca), Journal of Biogeography 25, 213-226.

— Thiéry, R., Robert, F., 1992. Bisexual populations of the brine shrimp Artemia in Séte-Villeroi and
Villeneuve saltworks (Languedoc, France), International Journal of Salt Lake Research, 1, 47-63.

— Van Stappen, G., 2002. Zoogeography. In: Abatzopoulos, Th.J., Beardmore, J.A., Clegg, J.S.,Sorgeloos, P.
(Eds.). Artemia: basic and applied biology. Kluwer Academic Publishers, Dordrecht, the Netherlands. pp.
171-224.

— Van Stappen, G., 2008. Artemia biodiversity in Central and Eastern Asia. Ph.D. Thesis. University of
Ghent, Ghent, Belgium, P 1-179.



401 Journal of Natural Environment, Iranian Journal of Natural Resources, Vol. 65, No. 3, 2012, pp. 393-401

Report for the Occurrence of Artemia franciscana Kellogg
1906 in Tashk Lake, Iran

S. Shafaiel'z*, S. Zarel, R. Manaffar’ and A. Falahati’®
! Department of Biology, Faculty of Science, Urmia University, Iran
? Artemia and Aquatic Animals Research Institute, Urmia University, Iran
3 Fisheries Branch, Islamic Azad University, Bandar abass, Iran
(Received: 25-02-2012 — Accepted: 22-09-2012)

Abstract

Artemia, a small crustacean, with high commercial value is a valuable model organism for
researchers. This creature by tolerating extreme range of different environmental conditions is
dispersed to more than 600 and 18 sites over the world and Iran, respectively. Tashk Lake is one the
natural parthenogenetic Arfemia habitat in Iran. Due to occurrence of an unknown bisexual Artemia
in Tashk Lake, the species of this un-endemic Artemia was researched. In this regard, four different
molecular markers as Na/K ATP-ase, 12S-16S by PCR-RFLP technique and COI and HSP26 by
sequencing and subsequent Genbank data were studied. The conducted analyses as long as
emphasizing to ability of molecular techniques for identifying unknown species characterized the
new population as A4. franciscana. These analyses also revealed a molecular diversity between the
sequenced genes with the data found in the Genbank.

Keywords: Artemia, parthenogenetic, Bisexual, Tashk Lake

*Corresponding author: Tel: +989143478679 Fax: +984413440295 E-mail: s.shafaie87@yahoo.com



