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R R RER Rl BRRE KRR KRRl PRR Rt RR) R BREnl RRre Rt
Anadont ae sygnea GCCOGTGCTCTGOGT CACT TECGT ACTGOCT CBGAGCGOBCCAAGOGCACCCTCTCGT OBGCTGCTCAAA
Drei ssena pol ynorpha EF526096 ..AA . AAGCA.T..C...C..AA ...... Gl........ A..AG.A.G.TAGI.GA.GG .G
Mtilus edulis AF172607 MG .. .. GC.A.ACTAA....T.GI..AAG.A .. AA....T..T..AAGCA A...G
Mtilus galloprovincialis AY86 AAG..... GC.A.ACTAA....T.CI..AAG.A..AA....T..T..AACCA A...G
80 90 100 110 120 130 140
SRR PR CRRES REREE REER RERTS el RRERS ERETh BEEE EEEr KRRl RRrr) Rl
Anadont ae sygnea CCACGATTGAGATTGACTCGCTGI TTGAGBGTATCGACT TCTACACT TCTATCACCCGTGOOCGCTTCGA
Drei ssena pol ynor pha EF526096 .G GC . A .... C..GAT...AC.A..CT..... T AAAG . A .A.C....G.T..
Mtilus edulis AF172607 AGIG . TT....... A.AGT..... T..T..AACC..... MA .. AG.T.
Mtilus galloprovincialis AY86 .AGIG............ T A.AGT..... T..T..AACC..... AMA..AG.T
150 160 170 180 190 200 210
SRR R ERRE KRS RERE KR TRl KR Rl DOl KR KT SRr Reeel
Anadont ae sygnea GGAACTGTGTGGTGACCTTTTCTCGCACACAAT TGACCCT GT TGAAAAGGT CCTGCACGACTCGAAAATT
Drei ssena pol ynorpha EF526096 ...G....C.CG....C..CGGC...CT.A.G.G.G.G.ACG...GA.TGC .CC G
Mtilus edulis AF172607 o TUAALCA LT AGAGGA..C..G.A.A .......ACI..AGI..TGC..CA
Mtilus galloprovincialis AY86 ....T..AA.CA . T...... AGAGA .C.G.A.A.......ACT..AG..TGC..CA
220 230 240 250 260 270 280
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Anadont ae sygnea GACAAGGECTOGGT TCACGAGGT TGT TCTGGTCGGTGGT TCGACCOGTAT TCCACGT GTGCAGAAGCTGC
Drei ssena pol ynor pha EF526096 ...... TCCGAA ....... A.GlL......... C.... T..C.C.TAG.C.......T.
Mtilus edulis AF172607 ....... CIGT..C..TAA ...CT....A....A.A..AA.....AAC..... T.A
Mtilus galloprovincialis AY86 ....... CIGT..C..T..AA ...CT....A....A.A..AA.....AAAAC..... T. A
290 300 310 320 330 340 350
R SR ERE RS RRRE KRR KU KRR Rt Rl KR REREh RRne Reast
Anadont ae sygnea TCOGCGACT TCT TCAAT GBCCBCGAGCOGAACAAGT CGATCAACCCAGACGAGGCTGT CBCTTACGGTGC
Drei ssena pol ynorpha EF526096 A AG.G..AG.C..AAG...TC................ G.T..... G.G.G.......
Mtilus edulis AF172607 TAG. T C...AAA . ATT LALCLT LT T AL A
Mtilus galloprovincialis AY86 .T.AG....T..TC A ..AAA ATT......A.C.T.....T..T..A ... AA.......
360 370 380 390 400 410 420
R R KRR KRS RER KRR BTl ERRR R Rl Rt REnnl RRre Rl
Anadont ae sygnea CBCOGTCCAGBCTGCCATTCTGACGEGT GACACGT COGAGAAGACBCAGGACCTGCTTCTTCTCGACGT T
Drei ssena pol ynorpha EF526096 ... T........ C.T..Cl..T.C..C...C&C..G..GC..TCA....TGC..G..GG.T..A
Mtilus edulis AF172607
Mtilus galloprovincialis AY86 A .T..G....A..... T.TA...... A..A.AG.GTA .A .. T..T.AT.CT.A. . T...
430 440 450 460 470 480 490
e o I e I P L [P ) I |
Anadont ae sygnea GCCCCTCTCTCTATGRGTATTGAAACGGCTGGT GGTGTCTCTACCCCTCT TATCAAGCGTAACACGACCG

Drei ssena pol ynor pha EF526096 ..G.G.T..&C....C.C..G.C.G.A.C.AATG..A2A..G.TGA .A....CAG
Mtilus edulis AF172607

Mitilus galloprovincialis AY86 A ...A.G..CT........... A.... A.. .. GATG . AG ... A .... A.... T.A..A
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Anadont ae sygnea (OGOCAACCAAGAAGT CBGAGGT CTTCTOGACT TACGOGGACAACCAGCCG

Drei ssena pol ynorpha EF526096 T...G.G..GCTAAC..ACA..AC.G....C...........
Mtilus edulis AF172607
Mtilus galloprovincialis AY86 TT..... A .AC..AACAANC...AT..C..T.T.....T.....T
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Abstract

Anodonta cygnea is considered as a suitable species in evaluatiagpollution of
aquatic ecosystems because of the low resistancehémges in environmental
conditions. Nowadays, due to the wide applicatidnnanomaterials in different
industries, the negative effect of these matedalsaquatic life is of great concern. In
the present study, the effect of copper oxide nartagpes (II) (CuO-NPs) on HSP70
gene expression was evaluated\irtygnea. For this purpose, the mussels were exposed
to the concentrations of 0 (control), 0.25, 2.5 @8gpm of CuO-NPs during 12 days.
To analyze the changes in HSP70 gene expressiensdafuence of this gene was
determined in this species. In this regard, a fregof 540 nucleotide coding HSP70
was cloned. The nucleotide sequence of HSPA aygnea contained 19.8, 30.7, 26.7
and 22.9 percent of A, C, G and T, respectivelye Tésults indicated that exposing to
CuO-NPs induced HSP70 gene expression in bothetisstifoot and gill. Hereof, there
was no significant difference (P>0.05) in gene esgpion level of HSP70 among foot
and gill tissues. Also, the gene expression lemehe studied tissues increased with
increasing exposure time up to 8 days while it sltbwecrease over the time up td"12
day (F<0.05). In conclusion, the HSP70 geneAincygnea showed higher level of GC
nucleotides in comparison to the other studied ispeand the expression level of this
gene increases under exposing to CuO-NPs so tlsainttrease is dependent on the
concentration and time.

Key words: Anodonta _cygnea Pollution, Heat Shock Protein, Copper Oxide
Nanoparticles.
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