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NpMMeHeHue MoJIeKYJIIPHbIX MapKepoB
ana naeHTudukaumm poié u pbiI6HOU NpoaAyKLUKN

Identifying fish and fish products using molecular markers

[eHeTMYecKas 3KCrepTu3a BWAOBOW MPUHAANEXHOCTH
pblb (oceTp, N10COChb, Yropb) U MOPENPOAYKTOB KakK AN
n3bexaHns HapyweHuin nonoxexHmn CITES, Tak n ans
BbiSiBNIEHMSA danbcudmkaumnm poibHON NpoayKLmw.

Genetic testing of the species identity of fish
(sturgeon, salmon, eel) and seafood is used to both
avoid violations of CITES regulations and to detect

falsification of fish products.
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BuaooBasi npuHaAsIeXHOCTb Pbl6 ceMenucTBa
OceTpoBbIX
Identification of Acipenseriformes species

B ocHOBe reHeTUUECKOM 3KCMepTU3bl NEXUT MONeKyNAPHO-TeHETUUECKUA aHann3  BbICOKOMONMMOPHBIX
obnacren mutoxoHapuanoHon [HK. TMocneposatensHoct MTOHK nossonstor  onpeaenuTs  BUOOBYIO
NpUHaANeXHOCTb uccnegyeMblx 0bbeKToB.

Genetic testing is based on molecular genetic analysis of highly polymorﬂhic regions of mitochondrial DNA. The
mtDNA sequences make it possible to determine the species identification of the tested objects.
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' — ﬂ - _ by 4 Acipenser baerii Cubupckuit oceTp
- - - Siberian sturgeon
. = Qen e GUE Acipenser Pycckuit oceTp
gueldenstaedtii Russian sturgeon
RUT Acipenser ruthenus Crepnagb
Puc. 1. dnektpodoperpamma npoayktoB [MLIP Ha Sterlet
pernoH nocnegosatenbHoctn D-netnu mTHK: HUS Huso huso benyra
1- cubupckmii océTtp, 2-6 pycckuii océTp Great sturgeon
Figure 1. Electrophoregram of PCR products for the STE Acipenser stellatus ~ Cespiora
mtDNA D-loop region: Sned S eag
1- Siberian sturgeon, 2-6 Russian sturgeon ﬁ X I:’;if;‘i‘:lﬂ;'
MIX CmewaHHble 0bpa3zupl

Mixed samples



FeHeTHUecKas 3KcrnepTusa pbléb ceMeUcTBa
OceTtpoBbix (Acipenseridae)
Genetic testing of Acipenseriformes species

B ocHOBE reHeTU4ecKou 3KCNEPTU3bl NEXNT MOJNEKYJIAPHO- reHeTUYEeCKUM aHanus BbICOKDI'IOJ'IMMODdJHbIX OﬁﬂaCTE.‘H

anepHon JHK.

Genetic testing is based on molecular genetic analysis of highly polymorphic regions of nuclear DNA.
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Puc. 2 - PesynbTaTthl hparMeHTHoro aHanusa [IHK ocetpos : 1-ctepnagb , 2 —
6enyra, 3 — 6ecrep (rmbpua 6enyra x ctrepnagb), 4 — crepoc (rubpua

cTepnagb X pycCKMi oceTtp).
Fig. 2 - Results of DNA fragment analysis of sturgeons: 1 - sterlet, 2 - Beluga,

3 - Bester (hybrid beluga x sterlet), 4 - Sterros (hybrid sterlet x
Russian sturgeon).
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A set of five microsatellite markers (Afug41, Afug51, An20, AoxD161,

AoxD165) is also used for sturgeon genotyping. The alleles are specific for
different species which allows them to be used to identify individuals of
hybrid origin.
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ONHK-uaeHTudmnkaums poié6 ceMeucrTBa
nococesBbiX (Salmonidae)
DNA identification of Salmonidae family fishes

MHorue Buabl nococésbiX (paayxHas dopenb (O. mykiss) Hepka

(0. nerka), ropbyuwa (O. gorbuscha), keta (O. keta), yaBblua

(O. tshawytscha) u kmkyu (O. kisutch), atnaHTnuekuin nococs (S. salar),
Kymxa (S. trutta) n ap. MMeloT KoMMepyeckoe 3HaYeHue 1 4acTo
anbcuprumpyoTcs.

NaoeHTudrKaumns nococeBbiX BUAOB pbib MO MOPQOIOrMYecKnMm
MOKa3aTenaM C/ioXHa, NOCKOMbKY BHELUHUE BUAOBLIE MPU3HAKU
yTpauuBaloTca B xoae obpaboTku.

Many salmon species (rainbow trout (O. mykiss) sockeye (O. nerka), pink
salmon (O. gorbuscha), chum salmon (O. keta), Chinook salmon (O.
tshawytscha) and coho salmon (O. kisutch), Atlantic salmon (S. salar),
brown trout (S. trutta), etc.) are commercially important and often falsified.

Identification of salmon species based on morphological indicators is
difficult because external species characteristics are lost during processing.




NaeHTudukauuma 10COCEBbIX Pblb
Identification of Salmonidae family fishes

MonekynspHo-reHeTU4yecKkue Moaxoabl BuaoonpeaesnieHunst -
Hauvbonee HagEXHbl M AOCTOBEPHbI, TaK KakK [Aake nocne
0bpaboTkn pbibHOro cbipbst B obpasuax coxpaHsietcs [IHK B
OOCTaTO4YHOM  KonndectBe ans  npoeedeHns [P w
reHeTMYecKon naeHTUdrKaumm.

PaspaboTaHHas HaMu reHOMHas 6roTexHonorus
naeHTudMKaUMmM BUOOB JIOCOCEBbIX MO3BOMASET MPOBOAUTD
FEHETUYECKYIO  3KCMEPTM3Yy  ANS YCTQHOB/IEHNS "
MOATBEPXKAEHUA BUAOBON MNPUHAANEXHOCTM pblb6 cemelicTBa
JlococeBbiX M NPOAYKTOB M3 HWUX, B TOM YNC/IE KPAacHON MKPbI.

Molecular-genetic methods of identification are the most
reliable and valid because even after processing of fish raw
materials, DNA in samples is enough for PCR and genetic
identification.

The genomic biotechnology of Salmonidae species
identification developed by us allows to conduct genetic testing
to identify and verify the species origin of fish of the
Salmonidae family and products from them, including red
caviar.
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OHK-uaenTndpukauumsa poié6 cemencrsa Jlococésbix (Salmonidae)
DNA identification of Salmonidae family fishes
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3nekTpodoperpaMMa NPoAyKTOB aMMMGUKALIMK CO CeLMbUYecKMMI NpaiMepamm:

1 — cémra, 2 — copensb, 3 — ropbyuwa, 4 — KMxyu, 5 — Keta, 6 — Hepka.

Electrophoregram of amplification products with specific primers: ]
1 - salmon, 2 - trout, 3 - pink salmon, 4 - coho salmon, 5 - chum salmon, 6 - sockeye



®anbcnuduKkar

Pe3ynbTtaTtbl BUAOBOM naeHTudUKaumum
Results of species identification
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bbina 3asBneHa Tpecka, OAHAKO B pe3ynbTaTe aHanv3a
ObINI0 yCTaHOB/IEHA MUKLLA

bbina 3agBneHa YepHad VMKpa OAHOrO BuAa OAHAKO HaMu

BMOOB OCETDOBbIX
» BoisBnexo 10 danbcndukaymm kpacHou UKpb
* BbisiBNieHo 2 danbcudbuKaumny YepHoU UKpb!

OpurHan  OpwuruHan
Fake Original Original Fake

®anbcudmKkar

Since 2021 to 2023, we have identified

violations in labeling and cases of falsification

of fish products:

4 trout were labeled, of which 3 were salmon
and 1 was trout

6 salmon were labeled, all 6 of which turned out
to be trout.

Cod was declared, but as a result of the analysis
haddock was identified.

Black caviar of one species was declared, but we
found that there was a mix of caviar of two
species of sturgeon.

10 cases of falsification of red caviar were
detected.

2 falsifications of black caviar were detected



TEXHONOTUA WAEHTHOBUIKALLIAM
BEWJ0E Pbib W MOPENPOAVKTOR B
PbIBHOM CbIPBE M POAYKTAX
MUTAHKA

| EBponeickuin yropb .:
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BcriencTeye nosBnenns Ha pbiHke Benapycy nuLieBblX NPOAYKTOB M3 Yrpsa Mo 3anpocy
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egponenckoro Anguilla anguilla, ong npeaynpexneHWs pucka BBO3a TOBAPOB,
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noanajaloMx noa Aeiictene Mep HeTapudHOTO perynnpoBaHvs cornacHo Peluenmio
Konnerum EBpa3suiickoii 3KOHOMMYECKOW Komuccun «O  Mepax — HeTapudHOro
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As a result of the appearance of eel food products on the Belarusian market, at the
request of the customs authorities "Technology for Identification of Fish and
Seafood Species in Fish Raw Materials and Foodstuffs" was developed, including
be subject to non-tariff regulation measures in accordance with the Decision of the
Board of the Eurasian Economic Commission "On Non-Tariff Regulation Measures”
(Annex 2, Article 2.7 (CITES)").

This methodology was used to determine the species identity to the species Conger



OAHK-naeHTucdmnkauua poié cemencrea Yrpesbix (Anguillidae)
DNA identification of Anguillae fishes (Anguillidae)

B ocHoBe reHeTuueckoi skcrnepTusbl nexat metoabl [HK-6apkoautHra,
KOTopble NOAXOAAT ANA TecTUpoBaHMA W uaeHTUdUKauuu poibbl 1
MOPEnpOAYKTOB, TMOCKONbKY B 3TOM  Cly4ae  UCNOMb3YiOTCS
KoHcepBaTuBHble y4acTku MutoxoHapuanbHon [HK. WaenTtudukauwms
OCHOBaHa Ha CeKBEHWpPOBaHWM KopoTkoro dparmeHTta (658 n.H.) reHa
cybvegunmubt I (COI) uuTtoxpoM € OKCuAasbl  MUTOXOHAPUMU
nccnegyemMbix obpasLoB u cpaBHeHue ux c bubnuoTtekon wWTpUx-koa0B
AHK wuaBectHoit TakcoHomum (https://www.boldsystems.org/). AkTuBHO
nononHsaoTcs 3HaHua o [HK-bapkogax, 4TO fJaeT BO3MOXHOCTb
dopMupoBaTe  TakCOHOMMYECKW  HagexHble 0asbl  JaHHbIX O
nocnegoBaTenbHocTax [HK, koTopbie HaxoasTca B cBobogHoM focTyne
MU MOFYT NPUMEHATLCA B KayecTBe 3TasioHa ANA CpaBHEHUA.
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Genetic testing is based on DNA barcoding methods, that are
appropriate for testing and identification of fish and seafood,
because in this case conservative sections of mitochondrial
DNA are used. Identification is based on sequencing a short
fragment (658 bp) of the mitochondrial cytochrome c oxidase
subunit | (COI) gene of the tested samples and comparing
them with a DNA barcode library of known taxonomy
(https://www.boldsystems.org/). Knowledge about DNA
barcodes is being actively increased, thus making it possible to
form taxonomically reliable databases of DNA sequences that
are available and can be used as a reference for comparison
for free.
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MonekynapHbie mapkepbl: Molecular markers:
BO3MOXHOCTU U npumeHeHue opportunities and applications

* YCcTaHOB/eHMe BHﬂ,OBOﬁ U o

NOPOAHOMN NMPUHAANEKHOCTH
pblD, X TMOpPUAHOCTY;

OnpepeneHne BUA0BOW
NnpUHAANEXHOCTU pblb (oceTp,
yropb, 10COCb) U1 MOPENPOAYKTOB
BO n3berkaHnme HapyleHumn
nonoxeHuu CITES n BbiaBNEHUSA
danbcmdpumnkaumm poibHOM

npPoAyKUUM.

|dentification of species and
breed identity of fish, their
hybridity;

|dentification of fish species
(sturgeon, eel, salmon) and
seafood to avoid violations of
CITES regulations and detection
of falsification of fish products.
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