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Introduction : Vitamin K epoxidereductase

- Enzyme constitutedof 163 aas; 
- four cysteine(C) aasplaya role in 

enzymaticmechanisms
- Cysteinscanbe reduced(S-H) or
- oxidised(S-S bond)
- CXXC motif formsthe active site
- VKOR activation requiresH-atom(s) to 

come from outside(redox protein)

VKOR VKOR
1. VitaminK and its

transformation

2. VitaminK epoxide
reductase

3. Challenges

- No solidempirical structural 
data on hVKORC1

- Redox protein isunknow

Blood coagulation 
co-factor

VKOR from
Synechococcussp. 
(b-VKOR) 

¢ƘŀǘΩǎknown?

Whatare the problems?
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Å The four TM-helices 3D in silicomodel of hVKORC1 developed by Chatronet al. (2017) 
was confirmed empirically (Liu et al., 2021).

Å The enzymatic-like (biologically relevant) states were identified and their role in the 
hVKORC1 enzymatic process was established by Chatronet al. 2017 

Chatron N., Chalmond B. Trouvé A., Benoît E.,
Caruel H., Lattard V., Tchertanov, L. Identification
of the functional states of human vitamin K
epoxide reductase from molecular dynamics
simulations . RSC Adv. 2017, 7, 52071ɬ52090.

https://doi .org/10.1039/C7RA07463H

MD simulation



VKORC1 activator: Trx-like protein with the redox activity

Four proteinscandidates: ERp18, PDI, TMX1, TMX4

Fonction: Maintaining of proteins in the reducedstate (SH SH)

Propriety: Containsa conservedCX1X2C (X1 ґ ·2) motif

¢ƘŀǘΩǎknown?

ThehumanVKORC1 recognitionby thioredoxin-fold proteins

Activationof VKORrequiresits cooperation
with a redox partner delivering reducing
equivalents through thiol-disulphide
exchangereactions, involving a disulphide
bridge from the extendedluminal loop (L-
loop) of VKOR. The activation process
representsa first and lessstudied step in

VKORvital cycle.

CX1X2C motif



VKORC 1 viewedasthe target of a Trx -fold protein

L-loop R33-N78 aas

The L-loop in the inactive (oxidised) state of hVKORC1 is noticeably less flexible than the reduced states [Chatronet al. 
2017] and more folded. Three helices - Hh1 and two transient helices, H2 and H3 - were generally maintained over the MD 
simulations of oxidisedhVKORC1, while the length and spatial positions of the helices were highly variable. 
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