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Introduction: In this study, the potential existence of two distinct types of Russian
sturgeon was evaluated based on the sequence of the control region (D-loop) in samples
obtained from the southern Caspian Sea basin. The aim of this research was to assess the
presence or absence of two mitochondrial D-loop genotypes in Russian sturgeon of the
southern Caspian basin and to determine the frequency of each genotype.

Materials & Methods: Specific primers were designed in such a way as to enable the
identification of two different genotypes at the mitochondrial DNA level, if present.
Samples were collected from various geographical regions along the southern Caspian
coasts countries during the years 2002 to 2021. Using multiplex polymerase chain reaction
(PCR) with extracted DNA and a mixture of primers capable of amplifying the bands of
both genotypes in Russian sturgeon.

Results: it was demonstrated that Russian sturgeons of the southern Caspian basin possess
two mitochondrial genotypes. These were defined as the “typical Russian sturgeon
genotype,” with a frequency of 66%, and the “Siberian-like genotype,” with a frequency of
28%. The Siberian-like genotype occurred less frequently among the examined samples.
Conclusion: This identification method allows for the rapid detection of the two genotypes
of Russian sturgeon and can be effectively applied in identity determination and population
studies of this species.
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Figure 1: Two bands obtained with different sizes in the studied
samples of southern Caspian Sea sturgeon indicate two different
genotypes at the D-loop locus in Russian sturgeon of Southern
Caspian Sea Basin. Bands 1, 2, 5, 6 are obtained in Russian
sturgeon with normal genotype and bands 3 and 9 are Russian
sturgeon with Siberian sturgeon-like genotype. Numbers 7, 4,
and 8 are multiplex PCR products from Persian sturgeon with
primers from two Russian tapeworm genotypes that did not
amplify any bands on the gel.
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Table 2: Nucleotide sequences of primers used in multiplex PCR
method for two different Russian sturgeon genotypes

ST et S gls s Jlgi
AHR TATACACCATTATCTCTATGT (reverse)
AGF GCACAGACTATGTGGTATCCAGAA (forward)
ABF CAGATGCCAGTAACAGGCTGA (forward)
ABRAM TGTCTGTCTAGAACATG (forward)



http://journalaer.com/article-1-50-en.html

[ Downloaded from journalaer.com on 2025-10-14 ]

Jamshidi

(Sisdian

JyaS a4l lizle g9, 3 o), gVodolazhskii .ais S5 5,285
4 o) A5l pl 4y g 00,5 §adod owg, lale yub D-loop
SRl 50 5 a8l (oo i n sl (owg) Ollo b 0 4l
5 GBAY 2 S5 g5 i S5 b o ol sli
Slaraz 10 W) a0l cpl 4 g W50,5 cdalie (U 5 VoY
AL lgreds Wl (oo Dl il (l (ad slaoli g Loy S ecalizen

@S 50 (w9 leale b 3)50 50 wlie s (1Y) ik g ke
L diges 5l oo g0 ol pdlel a5 ad onyd i o), Ken ¢ Mugue
Sy oo laias (F) Wdgw ooliiuwl 0550 sl S5l L Hlulis i
245 GBS (nl )0 (g p 090 ladiges 10 0 IS pae
@S lolp il oo bgye bS5l Qo Jore 051 S
Oleplo Wb j0(F) ), Ken ¢ Jenneckens ¢(Y) ) Se g Bristein
@l 5e p535 (g9 Sledle WU jlao 0+ a0l (sl s,
bopo pol> Giod 5o )l G Glale WU psi5 b alive
Coraz )0 39S €9 99 Ol sl 99 2 sla,Silel 5l ool
plo Wb sla F5kT oy e an oluls 3 lale Wb
480,85 iS5 (e ) Sl Bl sl |y sl @ (s,
Ohler g Mugue G.ds 50 Slnl (oalo Wb slp aS (e
5hoolawl b o, o Rastorguev (%) Cowl oowl Cavoas 55
by lalie 0 Gl (Bl sy (Al oraz (o)
Ble Wb oy 5 By 5 Sl sloailseg, wdgil azlye o3
G935 oy 3l oliiul b (6w adlate 4309, 93 )3 (6 s

Single nucleotide polymorphism ) aJslSe SO JShais
Sl ez a5 Wiw ydoe S (play guuisls , ((SNP) genotyping
03925 SIS LB ool Jlyge g Wy ail0g) 93,5 (ows) (Blowl
Pl b Corer 5 G 2l b g Slpl 2l Wbl L
Sl ca Jilao g axdly o pansits BB Bgjl azl o (s,
S5 g iy sla Slis.ais S (B pmedisS ol (55lulaz sl 2
97 oas lid aslyl oo a5 nl 08 e g W)l (gy0ke Sl
Slaaish LMW 5 gl jed Sz Lol sy 595 SIS 61

Gl Sae o el 00l &y LaaisS ey 42338 0 a5 hale s

\Al

Sow

-

Slebla ol Sl i i 3 syrgasla tllz 5 5,
Lopa 5l aiss ) 5 baisS @y padils 6lp (oot 035
455 plolid 1o a5 Qo) (oyn Jre () Wz sl 08
89y ST ams 5 oLy b wsjls 35 (Specific diagnostic)
U.Q) LY) 9 d}stA oolau L.a.) )é )Lxsl> \.\.’,‘J}: Lg‘)" aS ML"SA
Gbgls oyl g oo o bl b able> o sl @ azgs
3l aS abl e paseis glaol, 5l (S Cuigl £g5 99 Dgzg LS
e sl ga Snl pleala ol 5l Gtz e 9,500 plale b 4.
bl DUl (39352908550 33 (55 I (o) 35085
gl (o2 (2like & (OClg> Sl dide Wiz U ) wix
FeS OUll 4y 5L a5 g, 4 lee ! 0 ezl bols |,
Coedl 5l 5 s aseS 4y Glgn olieS ley Dok jo g aldls
ot 9y el 0,55 bl (Jolge Sk o (slong
S el 00 ool polo G j0a55, 8T 559500
5 as LS’Lm)‘JJ L 9 asls OO% ool 9 &>|) f’l"'" cabls O
JB el sz 0 ail o 99750 (J58g0 sl oslSinle;l acn
oolawl La b5)| MP 9 ul.».bl.ou,ul.i 6@.«.‘?@..4 )15 ] ﬁl.‘?u‘
=l g ol plxl ) 9 Mugue lawgs D-loop 5 s,y 3l
olbeale b (J5SUge jaests Coll oy, cnl &5 02 T (e
Ilo azels 4w b g0 obsS yloj waw 4o |, Ponto-Caspian asg>
> aslao u." o oolawl Sy940 Lgl.&:;)l&] L}.l‘].lLd (?) ..L..\L"sc
Bgad B0 Gtz cpl Ho .ab ol () o), Ken g Mugue ol
ad> Slnl plale Wb g 555wy ass owg) Slale b |
3l slaiges gea Oleo nl 51 45 CEF 1B (cy 2 3550 555 0

obale ol sl ST 51 aslinad U 1) suily o Sl lals o

Ly g3l oo (wgy (lplo b 5l digas jlezr 9 250,50 1355


http://journalaer.com/article-1-50-en.html

[ Downloaded from journalaer.com on 2025-10-14 ]

JAER. 2025

V(£): 4=V

Gosla cwsluae slajia g5y gale dlas

10.

11.

Russian Sturgeon, Acipenser gueldenstaedtii, Caught in
the River Volga. Ecology Letters. 3(6): 503-508.
https://doi.org/10.1111/j.1461-0248.2000.00179.x
Ludwig, A., Congiu, L., Pitra, C., Fickel, J., Gessener,
J., Fontana, F., Patarnello, T. and Zane L., 2003.
Nonconcordant evolutionary history of maternal and
paternal lineages in Adriatic sturgeon. Molecular Ecology.
12(12): 3253-3264. https://doi.org/10.1046/j.1365-294X.
2003.01999.x

Mugue, N.S., Barmintseva, A.E., Rastorguev, S.M.,
Mugue, V.N. and Barmintsev, V.A.,, 2008.
Polymorphism of the Mitochondrial DNA Control Region
in Eight Sturgeon Species and Development of a System
for DNA-Based Species Identification. Russian Journal of
Genetics. 44(7): 793-799. https://doi.org/10.1134/S10227
95408070065.

Pappalardo, A.M., Federico, C., Sabella, G., Saccone,
S. and Ferrito, V., 2015. A COI nonsynonymous
mutation as  diagnostic tool for intraspecific
discrimination in the European Anchovy Engraulis
encrasicolus (Linnaeus). PLoS ONE. 10: e0143297.
https://doi.org/10.1371/journal.pone.0143297.
Rastorguev, M., Nedoluzhko, A.V., Mazur, A.M.,
Gruzdeva, N.M. Volkov, A.A. Barmintseva, A.E.,
Mugue, N.S. and Prokhortchou, E.B., 2013. High
throughput SNP-genotyping analysis of the relationships
among Ponto-Caspian sturgeon species. Ecology and
evolution. 3(8): 2612-2618.

Timoshkina, N.N. and Barmintseva, A.E. and Usatov,
A.V., 2009. Intraspecific genetic polymorphism of
Russian sturgeon Acipenser gueldenstaedtii, Russian
Journal of Genetics. 45(9): 1098-1106. https://doi.org/10.
1002/ece3.659.

Tranah, G., Campton, D.E. and May, B., 2004. Genetic
evidence for hybridization of pallid and shovelnose
sturgeon. Journal of Heredity. 95: 474-480. https://doi.
org/10.1093/jhered/esh077.

Vlasenko, A.D., Pavlov, A.V. and Vasilev, V.P., 1989.

Acipenser persicus Borodin, 1897. 345-366. In: Holcik,

\Al

il ez S DL s 1) by 5l oals slaaisS janieis

Camdg (6,5 g iy (wlwl p Sladlas ;o (Ve ) Wiylo g 0k
S NS g (97 Sr SwlgS patine (5 Wlly 435) 5 Wlly (S
P95 oo B Sl p3¥ el Sj50 )8 (nlpli ol (s 50le il
b aisS 2Lyl 5o w2 L35 wrx ads> (ouy) Slale Wb S
g oolazwl
Ol 0 385 Gl e S e Glyie s 16 S Ak
w555 99 LIS )33 by sz adem (ows; (Bloul &S S
G5 A5 WAl oo 2l g p9i) (owyp bl Sgliie
leaiged Sl )3 (6 o el oI55 5l SR ST Jyene
ol ol plad 0g3 5l ecd) S 1B ) 9550 G (nl o &S
Gl (155 owg) Oldle ol (61 oel Certy @l L @l

sy Plogul gy S Lol o)l civllas i3 ol adg>

Sa5galS 95 VAD o PV - il 50 385 pae b o5 Sl (alo ol

OBL Aie) 5 (65 L Slidiod atejls g bl sed pdy OSG

p55 4z 9 2l aSsie mhu 0 ax GlaiS ek sle Sl

Al oo slans

a.glh

1. Bronzi, P., Rosenthal, H. and Gessner, J., 2011.
Global sturgeon aquaculture production: an overview.
Journal of Applied Ichthyology. 27(2): 169-175.
https://doi.org/10.1111/j.1439-0426.2011.01757 x

2. Birstein, V.J., Doukakis, P. and DeSalle, R., 2000.,
Polyphyly of mtDNA lineages in the Russian sturgeon,
Acipenser gueldenstaedtii: forensic and evolutionary
implications.  Conservation  Genetics. 1:  81-88.
https://doi.org/10.1023/A:1010141906100

3. DeSalle, R. and Birstein, V.J., 1996. PCR identification
of black caviar. Nature. 381: 197-198. doi: 10.1038/38
1197a0.

4. Jenneckens, I., Meyer, J.N., Debus, L., Pitra, C. and
Ludwig, A., 2008. Evidence of Mitochondrial DNA

Clones of Siberian Sturgeon, Acipenser baerii, within


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Bronzi%2C+P
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Rosenthal%2C+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Gessner%2C+J
https://www.researchgate.net/journal/Journal-of-Applied-Ichthyology-1439-0426
https://doi.org/10.1111/j.1439-0426.2011.01757.x
https://doi.org/10.1038/381197a0
https://doi.org/10.1038/381197a0
https://doi.org/10.1111/j.1461-0248.2000.00179.x
https://doi.org/10.1046/j.1365-294X.%202003.01999.x
https://doi.org/10.1046/j.1365-294X.%202003.01999.x
https://doi.org/10.1134/
https://doi.org/10.1371/journal.pone.0143297
https://www.researchgate.net/profile/Natalya-Timoshkina-2
https://www.researchgate.net/profile/A-Usatov
https://www.researchgate.net/journal/Russian-Journal-of-Genetics-1608-3369
https://www.researchgate.net/journal/Russian-Journal-of-Genetics-1608-3369
https://doi.org/10.%201002/ece3.659
https://doi.org/10.%201002/ece3.659
http://journalaer.com/article-1-50-en.html

[ Downloaded from journalaer.com on 2025-10-14 ]

Jamshidi

V¥

12.

J., (ed.) The Freshwater Fishes of Europe. 1(II), General
Introduction to Fishes, Acipenseriformes, AULA-Verlag,
Wiesbaden.

Vodolazhskii, D.L., Komienko I.V. and Voinova, N.V.,
2008. Hypervariability of the D-loop Region in
Mitochondrial DNA of Russian Sturgeon Acipenser
gueldenstaedtii  (Acipenseriformes,  Acipenseridae),
Journal of Ichthyology. 48(2): 188-197. https://doi.org/10.
1134/50032945208020057.


https://doi.org/10
http://journalaer.com/article-1-50-en.html
http://www.tcpdf.org

