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Abstract

Fascioliasis is a significant zoonotic disease caused by Fasciola
species that affects humans and animals like sheep, cows and
buffaloes worldwide, causing public and veterinary health
problems. The aim of this study is to focus on the genetic
differentiation between the two species of Fasciola (F. hepatica
and F. gigantica) by using the large subunit of 28S rDNA gene.
A total of 45 adult worms were isolated from the liver of
different cattle in Iraq-Basrah Province. Extraction of genomic
DNA using a special kit was performed to isolate Fasciola
species with 21 bp specific primers included that target 28S
rDNA. The BLAST and PCR products showed evolutionary
phylogenetic and genetic variation with similarity in about 80%
between the two

of Fasciola. The results

highly

species

phylogenetically concluded a species-specific
conservation and polymorphism with possible strain

hybridization.
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Introduction

Fasciola species is a trematode parasite that has a distinct morphological appearance. The disease
caused by Fasciola is considered an important food and water parasitic zoonosis introduced via
Fasciola genus, which belongs to the trematode liver flukes and has a wide distribution in tropical
regions that have been recorded in several countries around the world (1).

According to the public health problem of the Fasciola diseases, the diagnosis of the Fasciola
species (F. gigantica and F. hepatica ) is considered a primary target for determining the
phenotypic and genotypic variation and application of good preventive measures for control of the
disease (2).

Because of the inability to differentiate between the two species by morphological examination, a
wide range of genetic approaches were developed to demonstrate the degree of differences at the
DNA and RNA molecular level by using the more advanced real-time PCR, which is considered
a very accurate, easy, and slightly inexpensive methods to split between F.hepatica and
F.gigantica dissimilarities (3).

The second internal transcribed spacer (ITS-2) of nuclear DNA is broadly used to differentiate
between the two species of Fasciola reported as 1.7% sequence differences (4).

Fasciolosis, according to the World Health Organisation (WHO), is considered a first parasitic
disease among many infections that are distributed epidemically in many areas around the world,
like Africa, Asia and Europe (5).

Fasciola life cycle starts with lying eggs which is unembryonated and excreted in the faeces of
final host to the external watery environment, then these eggs transferred to the embryonated stage,
in addition to hatching of miracidia inside the snail of intermediate host, inside the snail the parasite
develops asexual sporocysts and cercariae, finally cercariae leave the snail in the form of mature
metacercariae as a final infective stage (6,7).

The complete life cycle of Fasciola involves two types of hosts: the final or definitive host
represented by cattle, and an intermediate host, which is a freshwater snail. The infective
metacercaria can transfer to and infect humans and animals by drinking polluted water or eating
contaminated watery plants containing the metacercaria (8).

In the current study, genetic heterogeneity of both Fasciola species isolates can be established by
using a small region of the manual 28S rDNA, so the ITS region between 5.8 S and 28.5 S of a
nuclear ribosomal DNA was used as a conserved sequence to differentiate the polymorphism of
Fasciola hepatica and Fasciola gigantica isolates in various ITS fragments (9-11).
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Materials and Methods

Parasites :45 adult worms of liver flukes were isolated from the liver and gallbladder of both
slaughtered cattle in Iraq, Basrah governorate. The study was approved by the Ethical Committee
of the Middle Technical University/ College of Health and Medical Techniques, Baghdad.

DNA extraction :The Qiagen/ Germany mini kit of DNA extraction (QIAamp) was used in this
study for extraction of genomic DNA from the isolated flukes according to the manufacturer’s
instructions of the company by amplification of small subunit Gene of 28s ribosomal DNA with a
molecular weight of 610bp with as well as 21 bp forward and reverse primers, finally 2.5 pl from
extracted DNA was purified via a nanodrop instrument for measurement of DNA concentration.

Primer design :Primers 20 bp of F (5'-ACGTGATTACCCGCTGAACT-3") and 21 bp of R (5°-
CTGAGAAAGTGCACTGACAAG-3") were used (12).

PCR :The thermocycler PCR reactions for (5 samples) were conducted with 94 ° C for 3 min, and
after that 30 cycles of 30 s at 94 °C, 30 s at 56.5 °C and 60 s at 72 °C. Finally, extension of primer
for 5 mins was used. A Total of 12 microliters at 72 °C. PCR products were analyzed by
electrophoresis at 1.5% conc. of agarose gel. A ladder with a molecular weight of 100 bp was
included and viewed by ethidium bromide.

Results

In silico validation using NCBI Primer-BLAST confirmed the specificity of the primers, producing
a single amplicon of 610 base pairs that fully matched the reference sequence of Fasciola hepatica
isolate (GenBank accession: PV082153.1).This result supports that the sequenced PCR product
corresponds to the correct target gene of the intended parasite. The forward primer aligned at
position 1-20 and the reverse primer at position 610-590, covering the complete amplicon region
as shown in Figure (1).

>PV082153.1 Fasciola hepatica isolate Gymnocephalus cercaria of Ganderbal, Kashmir, 28S rDNA. large subunit ribosomal RNA gene, partial sequence

product length = 610
Forward primer 1 ACGTGATTACCCGCTGAACT 20
Template 1 i 20

Reverse primer 1 CTGAGAAAGTGCACTGACAAG 21
Template [ 500

Figure 1. In silico validation of primer pair 28F and 28R on the 28S rDNA gene of Fasciola hepatica
(GenBank: PV082153.1). The primers produced a specific 610 bp product matching the reference
sequence, confirming that the correct target gene was amplified and sequenced.
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Sample code 4

Fasciola sp. isolate S10 large subunit ribosomal RNA gene, partial sequence
Sequence ID: OR676767.1 Length: 597 Number of Matches: 1

Range 1: 23 to 471 GenBank Graphics

Score Expect Identities Gaps Strand

388 bits(429) le-102 352/441(80%) 2/441(0%) Plus/Plus

Query 25 AAGTAAAAAACCCGGAATTCCCTTATTAACGGCCAATGAAAGGGAAAAAACCCACCCCCC 84
LIl IIIIII|||||||||IIIIIIIIIIII L LR T 11l

sbjct 33 AAGAAACTAACCAGGA - TTCCCTTA CGGCGAGTGAACAGGGAAAAGCCCAGCACCG 91

Query 85 AAACCCGGGGTCCTTTGGCCCCTAAGCAATTTGGGGT TCAGGTTAACTCCCGAAAATTCT 144

PLLEL L Lt ree e reerr ter e ree reilr 1 1l
Sbjct 92 AAACCAGTGGTCGTTTGGCCCCTAGGCAATGTGGTGTTCAGGTTAGCTCGCGAAGATGCT 151

Query 145 GCTCCCCCCTAAATCCTAAAATGGATAAGGTTACCCGGAAATGGCCCAATGAGGGTGAAA 204
LEEre et e et rrrrerrerr o rerr rreerrrrrrrrrrrrertdl

Sbjct 152 GCTCCACCCTAAGTCCTATAATGAGTAAGGTTACTCGGACATGGCCCAATGAGGGTGAAA 211

Query 285 GGCCCCTGGGGGTGGAAAT TTTTCCTGAACCAACCTTGGAATCCG 264

GGCCAATA
. IIIIIIIIIIIIIIIIII |IIIIIIIIIIIIIIIIII LELLrer 1n 1
Sbjct 212 GGCCCGTGGGGGTGGAGATTCAGAATGGCCAGTATCTTCCTGAGCAGACCTTGGAGTCGG 271
ccc aac
LIL 1L T IIII II

, N AATYY)
Sbijct 272 GTTGTTTGTGAATG CAAAG

S S S N B S VNN S e T NV A Y S S S
Sbjct 332 CGAGTCCGATAGCGAACAAGTACCGTGAGGG-AAAGTTGAAAAGTACTTTGAAGAGAGAG 390

Query 265 Gt‘tttttttGAATGCAG ccc‘tccaa? gtaaaaactaacc 324

CTAAATACTAGCA 331

e T I T AT T
sbjct 391 TAAACAGTGCGTGAAACCGTTCAGAGGTAAACAGG

AT oy o=
TGGAGTTGAACTGCAAGCTCTGAGG 450
Query a4as ATTTCCCTGGTAAATATGGCA 465

111 L L it
Sbjct 451 ATTCAGCTGGTGAGTATGGCA 471

Sample code 19

Fasciola hepatica isolate G15 28S ribosomal RNA gene, partial sequence
Sequence ID: HM369305.1 Length: 525 Number of Matches: 1

Range 1: 6 to 461 GenBank Graphics

Score Expect Identities Gaps Strand
456 bits(505) 2e-123 374/457(82%) 3/457(0%) Plus/Plus

Query 31 AACGAACCCGGATTCCCTTATTAACGGCAAATGAAAGGGAAAAACCCCaACcCCCCCaaccc k=1=]

Sbijct 6 AACTAACCAGGATTCCCTTAGTAACGGCGAGTGAACAGGGAAAAGCCCAGCACCGAAKCC 65

Query 91 CGGGGTCTTTTGGCCCCTAGGCAATGGGGGGTTCAGGTTACCTCCCGAAAATCCTGCTCC 159

Sbjct 66 TGTGGTCATTTGGCCCCTAGGCAATGTGGTGTTCAGGTTAGCTCGCGAAGATGCTGCTCC 125

Query 151 CCCCTAATTCCTTTAATG TAAGGTTACC CCAATGA 219

Sbjct 126 ACCCTAAGTCCTATAATGAGTAAGGTTACTCGGACATGGCCCAATGAGGGTGAAAGG 185
Query 211 CGGGGGGTGGAAATTCAAAATGGCCATTELEELTLCCTGAACGAACCTTGGAATCGGGETTT 2709

Sbjct 186 GTGGGGGTGGAGATTCAGAAKGGCCAGTATCTTCCTGAGCARACCTTGGAGTCGGGTTGT 245
Query 271 ttttGAATGCACCCCAAACCG GGTAAACTCCT TAACCCaaat 338
_ LTI T |||| TTITTTTIT ||||||||||||||||| BN
Sbijct 246 TGTGAATGCASCCCAAAGCG GGTAAACTCCW ACTAGCACRAGT 385
Query 331 ccaaaaccaaaaaattacc =4 aaattttaaaattacttt aaaaaaaa taaaaa 390
4 T CTUITSTTTTTITT 0 T T T
Sbijct 306 CCRATAGCGAACAAGTACCGTGAGGGAAAG T AAAAGTA TTTGAARAGAGAGTAAA A 365
e e timni iR i i e
Sbjct 366 GTGCGTGAAACCGTTCARAGGTAAACAG-GTGGAGTTGAACTGCAAGCTCTGAGGATTCA 424
Query 449 CTTGGTGAGTATGGCATAAACTTGGTCATATTGGT 485

Sbjct 425 SCTGGTGAGTATGGCATGAGCTTGGTCATATTGGTTG 461

Sample code 45: No significant similarity found.

e |
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Sample code 50

Fasciola gigantica gene for 28S rRNA, partial sequence, isolate: KhuzBufaz2G
Sequence ID: AB674553.1 Length: S80 Number of Matches: 1

Range 1: 11 to 460 GenBank Graphics

Score Expect Identities Gaps Strand

453 bits(502) 8e-123 372/450(83%) 2/450(0%) Plus/Plus

Query 39 ACCCGGATTCCCTTAATAA-GGCCAATGAA-AGGGAAAAACCCcccccc cAAACCCGGGG 96
LI rrrereerrer e et ot rrerrrtr 1l Lorr e rrr i

sbjct 11 ACCAGGATTCCCTTAGTAACGGCGAGTGAACAGGGAAAAGCCCAGCACCGAAGCCTGTGG 7@

Query o7 TCCTTTGGCCCCTAAGCAATGTGGTGTTCAGGTTAACTCCCGAAAATTCTGCTCCCCCCT 156

. LEdrrrrrerrer errrvrrerrerrerrrirr rre el te rerriir il
sbjct 71 TCGTTTGGCCCCTAGGCAATGTGGTGTTCAGGTTAGCTCGCGAAGATGCTGCTCCACCCT 130

Query 157 AAATCCTATAATGAATAAGGTTACCCCGAAATGGCCCAATGAGGGTGAAAGGCCCCTGGG 216

) Lo trrrrrreerr rerererer rorr rererertrerreerrerrrrr i il
Sbjct 131 AAGTCCTATAATGAGTAAGGTTACTCGGACATGGCCCAATGAGGGTGAAAGGCCCGTGGG 190

Query 217 GGTGGAAATTTCAAATGGCCAATATCTTCCTGAACGGACCTTGGAATCCGGTELELLLLTLG 276

LI 1l [LLrrrr et reererdreir re rrrd 1l i
Sbjct 191 GGTGGAGATTCAGAATGGCCAGTATCTTCCTGAGCGGACCTTGGAGTCGGGTTGTTTGTG 250

Quel‘y 277 AATGCAACCCAAAACGGGGGGTAAACTCCCTCCAAGGGTAAATACTAACCCaaatcccaa 336
coger aea ATTLTTTTCT TXT T L T T DI T e
Query 337 aaaaaatacc aaaatttaaaaatacttttaaaaaaaaataaaaaaTTGG 396
DS VW VO YNNG N AR Ay YN VE RN O N O B
Quel-y 397 TGGAAACGTTTAAAGGTAAAAAGGTGGAGT TTAACT TGAAGCTTTGAGGATTTACCTGGG 456
coger ape AT T T T T T IO L oo
Query 457 GAATATGGCATGAACTTTGTCATATTGGTT 486

L et e tirlertrinll
Sbjct 431 GAGTATGGCATGAGCTTGGTCATATTGGTT 46©

sample code 73

Fasciola hepatica isolate G15 28S ribosomal RNA gene, partial sequence
Sequence ID: HM369305.1 Length: 525 Number of Matches: 1

Range 1: 15 to 460 GenBank Graphics

Score Expect Identities Gaps Strand
409 bits(453) 3e-109 356/447(80%) 1/447(0%) Plus/Plus

Query 31 GGATTCCCCTTATTAACGGCAAATGAAAGGGAAAAACcCcccCCCcCCccAACCCGGGGGTCT 9@

Sbjct 15 GGATTCCC-TTAGTAACGGCGAGTGAACAGGGAAAAGCCCAGCACCGAAKCCTGTGGTCA 73

Query 91 TGGCCCCTAGGCAATTGGGGGTTCAGGTTACCTCCCAAAAATCCTGCTCCCCCCTAA 15

Sbjct 74 TTTGGCCCCTAGGCAATGTGGTGTTCAGGTTAGCTCGCGAAGATGCTGCTCCACCCTAAG 133

Query 151 TCCTTTAATGATTAAGGTTACCCGGAAATGGCCCAATGAGGGTGAAAGGCCCCGGGGGGT 210

Sbjct 134 CCTATAATGAGTAAGGTTACTCGGACATGGCCCAATGAGGGTGAAAGGCCCGTGGGGGT 193

Query 211 GCCATTTTCTTCCTAAACAAACCTTGGATTCGGGTLTTTTETEGAA 270

Sbjct 194 GGAGATTCAGAAKGGCCAGTATCTTCCTGAGCARACCTTGGAGTCGGGTTGTTTGTGAAT 253

Query 271 GCACCCCAAACCGGGGGGTAAACTCCTTCCAAGGCTAAATACTAACCCaaatccaaaacc 330

Sbjct 254 GCASCCCAAAGCGGGTGGTAAACTCCWTCCAAGGCTAAATACTAGCACRAGTCCRATAGC 313
Query 331 aaaaaattacc?g? 7??aaatttaaaaatta ctttgaaaasaaattaaaCATTTGTTGA 390
Sbjct 314 GJ\A G'II'..!A(IZKI:GTGAGG ¥y L‘UMIJA i I'I"I'GAARAGAG.AG'I’ML(I:AG'I'GCG'II'(IEJL 373
Query 391 AACCGTTTAAAAGTAAAAAGTTTAAGTTTAATTGCAAGTTTTAAGGTTTTACTTGGTAAT 450
sbjct 37s  AhbbeHchrdabtAbhchbetochbttalhctbiiidctctehdbattchsctbbtchs  a3s
Query 451 TATGGCATAACCTTGGTCTAATTGGTT 477

Sbjct 434 TATGGCATGAGCTTGGTCATATTGGTT 460

e |
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Table (1): BLASTn identification of Fasciola spp. based on sequence analysis.

Sample ) Accession Identity Score E-
Top Match
ID op Match Organism No. (%) (bits) value
4 _ISF Fasciola sp. isolate S10 OR676767.1  80% 388 le—102
19_ISF  Fasciola hepatica isolate G15 HM369305.1  82% 456 2e—123
Fasciola gigantica isolate o B
50 _ISF KhuzBufa2G AB674553.1  83% 453 8e—123
73 ISF Fasciola hepatica isolate G15 HM369305.1  80% 409 3e—109

The obtained 28S rDNA sequences from four PCR-positive samples (4 _ISF, 19 ISF, 50 ISF, and
73 ISF) were analyzed using BLASTn against the NCBI nucleotide database. The results
confirmed that all sequences belonged to the genus Fasciola, with varying degrees of identity.

Sample 4 ISF showed 80% identity with Fasciola sp. isolate S10 (GenBank: OR676767.1),
confirming the genus-level classification but with possible sequence variability or subspecies
representation.

Sample 19 ISF showed 82% identity with Fasciola hepatica isolate G15 (GenBank:
HM369305.1) with a score of 456 bits and an E-value of 2e—123. Similarly, sample 73 ISF
matched Fasciola hepatica (HM369305.1) with 80% identity, while sample 50 ISF aligned most
closely with Fasciola gigantica (GenBank: AB674553.1) at 83% identity, suggesting species-level
differentiation.

These results demonstrate the existence of both F. hepatica and F. gigantica lineages in the
examined samples and validate the specificity of the 28S rDNA target region for molecular
detection of Fasciola species.

Four Fasciola samples (4 ISF, 19 ISF, 50 ISF, and 73 ISF) were compared to the reference
sequence Fasciola hepatica isolate Gymnocephalus cercaria (GenBank: PV082153.1) using
multiple sequence alignment of the 28S rDNA region. High levels of sequence conservation were
found throughout most regions in the alignment, particularly in samples 19 ISF and 73 ISF.
Samples 4 ISF and 50 ISF, on the other hand, showed several nucleotide changes, suggesting
species-level variation. The identification of F. hepatica, F. gigantica, and Fasciola sp. among the
examined isolates is supported by these mutations, which are in line with earlier BLAST results.

(Fig. 2)
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__________________ 2gC+TA+gagatagcg+ca-t+s+AnttAnficg-
25 30

acC+EgaTtCCCTTAETAACGEC+AaTGAAag

PYO82153 1_Fasciola_hepstica_isolate_Gymnocephaius_cercaris_of Gamcd|
arse e
18158 -- --
FIISE e e e e - - . CCATCETABEAEA - - - - - - - - -

GEaAAAACCCCacCcCCcAA+CCcGgEETC+TTTEECCCCTAgGCAATg GG GTTCAGGTTA+CTCcCgAAaAT+CTGCTCCcCOCTAA

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

PUO82153.1_Fascisia_hepatica_isslate_Gymnocephalus_cercaria_of |
4_IsF

19 ISF

Fo_IsF

FIIsF

AATGGCCA+TaTcTTCCTg

+TCCTatAATGa+TAAGGTTACCcCYgGASATGEGECCCAATGAGGETEAAAGGCCCCIGEEEGTGEGEAaAT T

190 195 200 205 210 215 220 230 235 240 245

255 260 265 270

FLO82153.1_Fascioia_hepatica_isolate_Gymnocephalus_cercaria_of §
4_ISF

18 158

50 _IsF

73_ISF

AaC+aACCTTGGAaTCgGETTETTTt TGAATGCA+CCCAAA+CGGEgGETAAACTCC+TCCAAGGCTAAALACTASCCCaAaTCCHARA
280 285 200 295 300 305 310 315 320 325 330 335 350 355 360

aIsF
19 ISF
SO_IsF
73IsF

CaAARAA+TACCGYGAGGGAAA+T T - AAAA+TACTTTgAARARARA+TAAARA+TIgg TGAAACCGETTEanAgGTaAACAGgTggagtT

385 390 395 400 410 415 420 445 450

FVO82153.1_Fascioia_hepatica_isslate_Gymnocephalus_cercaria_of Gand

4IsF AAAAAAALA
10 15F - AAAAAAN A
50 _IsF

73_ISF - EEYYTTYYy

465 470 475 430 535 540

PYOB2153.1_Fascivis_hepstics_izolsts_Gymnocephsius_cercaris_of
4_ISF

18 15F

S0_IsF

sRISF EsaTESc::ETTEE-SETTTT A CTTEET BT TESC . §: A EcTTEETCR . A T TEE T T - - - - - - - --- -

541 550 555 560 565 570 575 530 585 590 595 600 605 810 616

PUO82153.1_Fascisia_hepatica_isslate_Gymnocephalus_cercaria_of | saToa AT aga n

4_IsF
FER
50 _IsF
FALISF

Figure 2. 28S rDNA sequences from four Fasciola isolates (45_ISF, 19_ISF, 50 _ISF, and 73_ISF) were
aligned many times and compared to the reference Fasciola hepatica isolate (PV082153.1). Sequence
conservation or variation is indicated by colored nucleotides. High conservation is reported in most
regions, whereas substitutions are detected in certain places, particularly in samples 45 ISF and
73_ISF.

S —
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To assess the evolutionary connection between the local Fasciola isolates and the reference
sequence of Fasciola hepatica (GenBank: PV082153.1), a phylogenetic tree was built using the
Neighbor-Joining method. All four samples were identified as Fasciola hepatica or closely similar
variations since the tree revealed that they clustered with the reference strain. 4 ISF showed the
greatest genetic distance (0.076), indicating a greater degree of diversity, whereas 19 ISF and
73 ISF showed the shortest distance (0.038). Sample 50 ISF showed a high degree of genetic
similarity by closely clustering with the reference sequence. (Figure 3).

19_ISF
0.051 0038 -3 oF
0.071 -
0.0776 415k
0.03 l]+ﬂ'43 50 ISF
—— PV082153.1 Fasciola
0.175 - -

Figure 3. Neighbor-Joining phylogenetic tree of 28S rDNA gene sequences. The tree includes four
local Fasciola isolates (19 _ISF, 73 _ISF, 4 ISF, 50 ISF) and the reference Fasciola hepatica sequence
(GenBank: PV082153.1). The branches show evolutionary distances. With minor fluctuation, the tree
shows genetic closeness between samples, especially in isolate 4_ISF.

The nucleotide sequences of the 28S rDNA gene from four Fasciola isolates were translated into
amino acid sequences and aligned with the translated reference gene of Fasciola hepatica 1solate
Gymnocephalus cercaria (GenBank: PV082153.1). The translated alignment showed several
conserved amino acid regions among all samples, indicating functional similarity. However, amino
acid substitutions were observed at various positions, particularly in samples 4 ISF and 73 ISF,
suggesting the presence of strain-level or species-level polymorphisms. These variations may
reflect functional divergence or evolutionary adaptation. (Figure 4)
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PLO82155.1_Fesciola_hepsbica_isolste Gymnocephalus_cercanis_of Gang
4_ISF{transiabed])
19 _ISFtransiat=d]
F0_ISFitransiated]
FE_ISFtransiated)

PYO82153.1_Fesciols_hepshca_isolste Gymnocephalus_cercanis_of Gang
4_ISFtransiated]
19 _ISF transiat=d]
F0_ISFtransiated]
FE_ISFtransiated)

FYO0EZ155 I_Fasciols_hepstics_isolste_Gymnocephaius_cercacis_of Gand
4_ISFtransiated)
19 ISFitransiate=d)
S0_ISF(transiated)
7I_ISKtransiated)

PYOB2153. I_Fascioia_hepabica_isolate_Gymnocephalus_cercans_of_Gan
4_ISCitranslab=sy W HBAERRL PN - - - - - - o e o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e -
19 IsFtranslat=d)  WENWHKEGHEGE - - - - s s s e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e
S0_ISKtransiated)
FI_ISNfranslatesy  HGEEEEVEEWD - - - - - - - - s - - s oo e oo h oo oo oo oo

T

203

PYO8Z153. I_Fasqu_hqnah:q_mufaﬁ:_Grmnan,uhﬂlu:_remaﬂa_nLGm“
4_ISFransiated]

18 _ISFEransiabed]

FO_ISKEransiated)

73_ISFEransiated)

Figure 4. Multiple sequence alignment of translated 28S rDNA amino acid sequences from four
Fasciola isolates and the reference sequence Fasciola hepatica (PV082153.1). Conserved regions are
indicated by identical amino acids across samples, while substitutions highlight possible functional
or evolutionary differences.

e, ]
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Discussion

Genetic specialization of Fasciola species based on a large subunit gene of 28S ribosomal DNA
provides significant analysis in terms of genetic variability of Iraqi Fasciola species. These study
results provide a significant specificity of primers that trigger the targeted genes, giving more
precise results along with ribosomal DNA of the parasite's fluke (12,13). In the Middle East
regions, the BLAST analysis showed different identity levels about F. hepatica isolates, whereas
it showed very high similarity about F. gigantica, these results interpret a group distribution of the
2 species in the epidemic regions (14,15). In previous genetic studies, the nucleotide substitution
level of 45 ISF and 73 ISF was reported for intraspecific hybridisation and variability (16,17). The
presence of a very high conservation degree of 28s ribosomal DNA gene, mainly between Fasciola
hepatica isolates, as well as polymorphism was significant in certain gene sequences reporting
intraspecies variation level, there are a cluster of isolates with phylogenetic analysis about Fasciola
hepatica of a reference gene, whereas the presence of a few co-existence of a distinct divergent
genetically lineages (14,16). The sequence of amino acid analysis showed a highly conserved
domain of protein constructing a physicochemically conserved ribosomal subunit, in addition to a
small level of genetic substitution in some isolates, reporting mechanisms of adaptation to
evolution that affect a parasite's habit, host shelter specificity and treatment sensitivity (18,19).
Finally, our results regarding genetic variation and intraspecific complexity of Fasciola studied
species revealed the essential surveillance and investigations at the genetic level, focusing on the
hybridization monitoring and species differentiation. Effective measurements to parasitic infection
are considered a good strategy to control epidemiology, pathogenicity and outcome of treatments
(17,20).

Conclusions

The molecular results of this study targeting 28S rDNA of Fasciola species isolates revealed the
genetic variation and coexistence of the two species with genetically evolutionary divergent
strains. The primers of this study were very species-specific and efficient for targeting the
amplification of this gene. The phylogenetic classification analysis showed highly conserved
polymorphism with variation in strain level hybridization.
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