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Introduction Vitamin K (VK) is a fat-soluble molecule known to be essential for blood coagulation and bone metabolism by two different pathways: (i) the y-carboxylation of

different VK dependent proteins (VKDPs) and (ii) the transcriptional control of several genes through the pregnane X receptor (PXR) signaling. Recently, new
biological functions of VK have been suggested in fish. Here, we will review the molecular basis of VK metabolism and the recent literature on this issue, showing how VK has a higher
impact on fish hemostasis and skeletal system than previously considered. New reports suggest a broader role in another biological functions such as brain, visual organs and reproduction.

VK'is only required for blood coagulation VK supplementation during larval development improved skeletogenesis

I I I I ._ I I I I I I I I I I I I I Iy
Aquaculture Nutrition & Metamorphosis : . m
 Aquaculture Nutrition 2011 17; 585-594 doi: 10.1111/j.1365-2095.2011.00904 x l §_' N N % e g ‘
o0 O Dk s e YRR = " -
REVIEW ARTICLE . E N o I Proteome
Vitamin K in fish nutrition I % 3
C. KROSSOY', R. WAAGBO” & R. ORNSRUD? :|E §| | | | > I
Do , e lo 3 5 35 39dph
™ \ o~ ® I
i e, | < e Selco ® boosted with: I
VK-ind d defici | 9 v d | I - 0 mg of vitamin K kg™ .
-Inauce ericlency altered ear evelopment: _ . : : — o -
hol h Y RNA Y . P l Enriched rotifers Enriched Artemia - 50 mg of vitamin K kg™ I l- 773 spots detected and quantified ‘
wnoie empryo m transcriptome < > - -
IS e e . .. y— - e - —p - e - - 250 mg of vitamin Klkg'l — I I e 19 spots differentially expressed I
5 16 dpf \ between Control diet and diet 250
e -/ spots under-expressed In diet .
L ' . omgLt _ - Gene expression | P .
Y T P e I — °71  Skeletal deformities = - Myosin heavy chain I
I SN ) - 125 mg Lt = 60 A a c YA 1B
- ’ S 5 2., I I - 2 spots: keratin | isoform 2 I
) o I b b
° _g 40 4 . = 1 1 _ . .
[ Resits ] Tamerpioms - AT N ,
Ribonucleonrotem complex 0.45 T g 32 ) % - D a l -12 spots over-expressed in diet 250:
% (GO:0030529) me 5.41 % , S 20 Q0
Extracellular region 16.67 \ (Lés(;)so‘;():;;:)l * HiSeq 2500 qg 10 4 ’J_‘ii |l‘ ﬂi- _02" 2 2 b \ - Muscular creatine kinase ’
% (G0O:0005576) Extracellular matrix e e T 1 T
o 8.56 % (G0:0031012) 0 . . . *:fused vertebra @ - l .
Extracellular space 11.26 % ) Pmte'gaieofjg’gr(;"gg”mag) 0 1 2 3 =4 0 ' 0
. T~5&L matrix 3.15 % :000557 . . . . .
(G0:0005615) GEN&SE;&%YOGY Number of deformities per larvae Control diet Diet50 Diet250  Control diet Diet50 Diet250

Vacuole CO“C'USIOI’\S

(G0:0005773) i i i . . .
___________________ . 523?5222?23? redmetabolleprocess  +a16 287608 VK is required for more than hemostasis

Lipid metabolic process (GO:0006629) +2.08 2.07E-02 . . c c
Steroid metabolic process (G0:0008202) ~ +3.13  4.06E-02 - ". — =1\ Dietary VK supplementation improves skeletal development
Response to stimulus (GO:0050896) , ’ Ny, S . . . .
. Responseto ot stimuls r6ss 393602 /, > \ VK might be involved in other processes (e.g. Ca*? regulation, muscle
S Fesponseto bt imus e | / contraction and energy metabolism)
Response to stress (GO:0006950) +1.98  2.09E-02 Vlta m I n K
Conclusions —— / Richard et al., 2014. Mar Biotechnol 16, 522-537.

* VK nutritional status might affect different biological processes xR

Granadeiro et al., 2019. Ecotox Environ Safe 181, 559-571. I[ ‘ ‘ ‘

VK-induced deficiency during larval stage led
hemorrhages and skeletal deformities
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VK might improves sperm quality through sncRNAs

VK-induced deficiency reduces the skeletal quality of larvae

VK-induced deficiency alters the VK recycling, bone development and
PXR signaling at transcriptional level

VK might be required for cognitive capacities and visual function
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