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Abstract:

Diseases caused by viral and bacterial pathogens represent major challenges to
global aquaculture, threatening productivity and sustainability. Conventional
disease management strategies such as vaccines and antibiotics have limitations
including specificity and resistance development. Molecular biotechnology
offers revolutionary tools to enhance disease resistance in aquatic animals
through genomic selection, gene editing, and molecular immunomodulation.
This review comprehensively examines the application of molecular
biotechnology in improving immune defenses against viral and bacterial
infections in aquaculture species. Key technologies including omics,
CRISPR/Cas systems, antimicrobial peptides, and RNA interference are
discussed. Immunological mechanisms of aquatic species, advances in selective
breeding, and emerging precision aquaculture approaches are reviewed.
Challenges and future perspectives are highlighted to provide a roadmap for

sustainable aquaculture disease management using molecular biotechnology.
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4, Antimicrobial peptides =AMPs
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3. RNA interference = RNAI


https://anfsjournal.com/article-1-21-en.html

[ Downloaded from anfsjournal.com on 2026-06-17 ]

oS0z ool 9 (Sro g ySun )i

o RNA L acsame aslllas ( poSongin ;S 5

WJobo o b o Ll )l Cod pgi5 Jawgi 00l cumgiy
2 892 SlplaaS Cul e oL 8L
9y onl el oa b bk 59 sl slo g
OMalss Job )0 05 ol sl bilisy 5l 2ls slogian
Fo:se sl prilSe g S oo wal 8 38k - 0L e
SLaiss ;o (gilen 4 Cuwglie g (Sl Glagwly Loy
Ols L RNA b I 32,k 5105l oo 35, 1) 32!
o wiilyi oo plidoe |y s slo (s pslis $*YL
5 wang saigie 5l (AU magy) Sl 5l (ol
b Lo oge (510 s 5 15 5 251 Cows 4 0L 251,
g oo 5lee b Jlad (5 )lon b agzlae 0 a5, el
W1 ale 6% aiile (5] sloassS jo 0 ol L
25 yob & (segin S 5 b Jelod (LS 5 g 50
lagSl o sloauzy @l sy laiigae a5 wilools ylis
N2 OO ] IRVEL JU 5] POV [RS-SNORWIY- % | v
S0 5 008 o (slocy Bl Gl Jalot Vgons
M5 508 il 09,5 505 5 MapnS gl 758Ul lolis
il g JoSo s 132l g (29,500 2o slansty
4 005ll (slagSin i S Jlie st 4y ol
b bas e slogss ole Gl s &S0 pj00 (g g
szl 5 Ll (2ol sl Jeloe plulis
U oo Sbles &5 amo oo L ]y (omg g 0o
slo B gy o Lt job a4 ol S5 ol
Sleel Gosns b agzlye 5l o Olopledlil oyt S i3
5 5958 5) b ys 3w Jled ST ale Sshe
Jslow 0t J50S 9 5y 4ol S ye b lai o sl
RS )8 dgama lp oS Sl iz ) o
5 yd 3 Sl lae Dlallas Losis Sl> gy
sla,Slis plolid 4 bz g polie lacais) o
S5 Golom Jozs b bad e w5 o 5 5 (S5
plil ladss @iged gl (Natnan etal., 2021)silos )
S 555, VT3 g Szl olT able (g5, oo
Slaie Slapals g 00,5 awlial) jlo glo Ly

8, Chemokines
°. Apoptosis

Vs ame Sz ool & Ghonenl gl slen
(Jose Priya and cewl 05,5 Lyl wisS oo s 1) oLy
aS g Sy ol8l ol K.l L Kappalli, 2022)
S FSL 5 wsny sloisas pln 0 SIS Cueglis
4 (Sly (JSge o5 ol sloanl p il
Caw Lools gl 1) olawds slacyleys g lacSsgn ol
ol S LS ey Sl a5 a
@508 5 ORlng sbaghs) «nl 2 09l el oo e
izl asi b 1 slo Jolse 9959 o 15 )0 S
o Oloj p3 i £ Gl 4 &S wits (ol
5l ool | b a5 JsSge (5l pan STy alonil o Las Lo
dn sl S 558 DNA (sl 5 5lid 5 (sogi5 le Dol
e 3 diedad gr i STy ol gl 2l cilazily
35S 5 w6 o A Cenglin s odle im0 e 451,
WS g0 S 5 STys o S 3 gn 4 J9Sge
L 13E oS abe cloaiss waige b il Gk 5l
L e ol Findy g WS (o0 Bras 65 P Do 4
2O N oo Wy slaan e g Dluls tals
Slgo bond (S o ow digeiams) SloSTyo> dn o3
GRS el sladisS (sl p oo daige 5 592 SdRe
G S iy 3925 b oo B g o plly ol
o357l er9m8 3] 55 J5Use 59955 5 2T,
Eloe clio (S35 Gla Sz pls 2o L
S Eoln 5 (agee STl ar by po Jlss (558
o ol b sl axlgs Sy OS] oy 4o
(b P sleanya 2all (55l palae slacs,
b e ln Sl slals alBls o Gleg
Goancil 3 550 5595505 pleol 5 anw g laly
& (Sl e lah o laagl WS e Casi )
Lo Co e «5i9 i psle ( Joge (oo L S
Sl i oo Mg o2 |y cloml olaisl g o
el b oI5 ) ity ) JelS 610 20 0
Jsi eaeg (JoSlge (el 9iSigs Janly Bnde
4 Mo g polie b,y ool 4 Sy9 05
4 ol as seo ey daece sy s oo g s
Slga cals 0392 58 ounl Sloz slajls 4 (9%l
(Wang et al., 2023) el olie

5. RNA-seq
¢, Pattern Recognition Receptors =PRRs
7, Cytokines
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16" Extracellular Matrix =ECM

7. Vibriosis

8 . Expression Quantitative Trait Loci = eQTL
% . Genome-Wide Association Studies =GWAS
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