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1- Calf diarrhea
2- National Animal Health Monitoring System



9,)&& 9 L_S)i‘“, ol &lalud! 2 90

oS ansUiss adle 5581 5 b slagsl s
0035 dgb 53 Layls & pslinSly 5o b 5l Ll 2ee
02 ol Ak Rl (e il ) (SO
i Sl La Sy ol i oS ol s
ool (558 U, 5 S0 Jlel 51 6 S
Ssrs pad el DL 1l ol 5 (1Y)
s Sobe (pl Oleys S Fse pws pads S50l
ALl

SNy 055 L s s SIS S i
il gosl gl 510 8) "0 5ls S Av slas
5T leld 5LS s 531A¥a Jlu s oS
S 5L 5 0l s 50N Jlw s 5 (VA
Jail a5l o e SN S g5l 2l
B e 5 LBl e ol 4 oS
Lozl o Sl 5 abilds 5 Oy gl o
35 oSS O S XY ) sl W e
Sl 5 S oS e s (Gl (S
3L Ol a5 ool e pn LBl mle (Jliss
) 58 0 D3l o8 5o

S ol i e Ve 2 e i S
15 el an dlail JUls 2 osdle 5 (YY) o3
gl Jlasl ay 53U5 Olasen sk & O (sl
DNA b aw L L slad S 5 Jele Cili
S 5 LSS 5 T5 808 Kos s sl
S Gl it e Sy AL s by L
B 330 o 2 B (§ SLs S 5
5 Pl mly 5 el e 2 diS Gt S
(Y0) Wil o ool Ll 5 Al ile

L5 n o ol S35 s s S b 5SY
S slge La s s 5l ol 52 1 5l dilas

Sl sl Sl Gl e B sSY e b WS

3- Dalton (Da)

) ol s 51 S 68 e s,
i 4 Blate s cpl bl S s L
o935, .ol Reoviridae sl 5l 5 Rotavirus
835 (Kb YV ~VT) (gl i, 55 RNA axks VY el
b LS 6 d i LPH 51 s (isls 53 5
o a3, G B A) o355 55 i .o
S 5 S 5 (S5 ald bl
ol A Gla s sl 655 5505 355 VPB Sl
S5 Al e Sl bl s Sisie ol
40) Lited 03 S cpl 4 Glate (558 gl s 505,
33 75 C 3B oy S slaws bz, 4 S1e(dw)s
Sla s s, ileds Ll (glas) 5o Ll
ol mGLP 6LA&_A_:3 o LS e A ajjf
e S5 VPA S5 ST s S55 slazals
o A oS (55 SU) VPT 5 Gl
So s 5 3Ll W5 e s Lms e S5
G i VN kpd (g aid s o el s
ol el 5158 sl Sl 3P g TV
LG8 G6 G1 sla—s ($3S sla s s Uy
5 e e Jslte G105 G6 (o s G10
OY 58700) doees baslS
520 S0 e 3 Vsams 5505 s s,
O 50) 558 e bdle 5 s gl o Stie
A o5 ,S 558 esnsbiss 5l 26 el S Jleul
slasll cao s SKain 3l Ol
e 5 S lyee I e & (23S 5 (50
f}L_? QY 5V s & oals 5 0beys glaay sa
Tolals Gedsl o el 5 Ladla S ass s
sdne Ll 5l 6 iy wlal Jsol L(VY) 35 5 s
oo s il Bl s s SO (g0,
Lol o ey s s Dl AalS 5 0L e

1- Bovine rotavirus
2- Age at first calving
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1- Polycythemia
2- Adenovirus
3- Enterovirus
4- Hantavirus
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Table 1- Number of ions

intended to neutralize the system

o LSl 0y sl oslind 3550 O g2 IR DI (s
Number of ions added Used ions Selected system
5 ke CHf36-1 s 55 aay s VPA el 552
(Sodium) (Surface protein vp4 and recombinant peptide clf36-1)
13 A CIf36-1 5 55 dmy 5 VPT b 855 2
(Chlorine) (Surface protein vp7 and recombinant peptide clf36-1)
3 e Clf36-2 .5 55 asg s VP4 b 55
(Sodium) (Surface protein vp4 and recombinant peptide clf36-2)
15 A Clf36-2 .5 55 a5 VPT b (55
(Chlorine) (Surface protein vp7 and recombinant peptide clf36-2)
N 12A-36F+BC 555 day s VP mbu 055
2 (Sg;ium) (surface protein vp4 and reéc():r;lbinant peptide 12A-36F +
s 12A-36F+BC .S 55 dzy s VPT ebawe o5,
16 (Chloring) (surface protein vp7 and reécc):r;lbinant peptide 12A-36F +
3 pOEW A_Scaning .S ;55 day s VP4 e 23
(Sodium) (surface protein vp4 and recombinant peptide A_Scaning)
15 s A _Scaning .S 55 dxy s VPT odaw 15 2
(Chlorine) (surface protein vp7 and recombinant peptide A_Scaning)
3 R AF S 55 dig 5 VP4 b 55 5
(Sodium) (surface protein vp4 and recombinant peptide AF)
15 S AF S 55 Ay sVPT b 55 5
(Chlorine) (surface protein vp7 and recombinant peptide AF)
3 . ArM S 55 Aag s VP4 b 5
(Sodium) (surface protein vp4 and recombinant peptide Arm)
15 s ArM S 55 Aag s VPT b 5
Chlorine (surface protein vp7 and recombinant peptide Arm)
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Figure 1- Three-dimensional structure of virus surface proteins (vp4, vp7) and six recombinant peptides clf36
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Table 2- bond-dissociation energy of the best selected model after molecular docking

Weighted score (centre)

VPT o S 850
Outer capcid protein vp4

VP4 b S 52
Outer capcid protein vp4

SA% A S S slady
Recombinant camel lactoferrin peptides

-752.3 -853.4
-683.8 -832.7
-174.5 -887.0
-605.8 -800.3
-683.8 -832.7
-554.4 -861.2

CIf36-1
CIf36-2
12A-36F+BC
A _Scaning
AF
Arm

VP g ol s
Surface protein
of the virus (vp4)

clf36-2

VPT as s e 5

Surface protein
of the virus (vp7)

CU36-2 o 5 g 5 VDA omlaw o 2 Clf36-2 s 7 iy s VPT ol i1

Surface protein vp4 and
recombinant peptide clf36-2

Surface protein vp7 and
recombinant peptide clf36-2

VDA s s ol 5 2

Surface protein

VPT esps ol 0

Surface protein
of the virus (vp7)

Ay VDT e
A_Scaning 57

gy VDA b 5y

A_Scaning < 5
Surface protein vp7 and

recombinant peptide A_Scaning

Surface protein vp4 and
recombinant peptide A_Scaning

clf36-1 oSy des s VP ol iy

VP4 g g omlae o5

VP4 sy e iR
Surface protein Surface protein
of the virus (vp4) of the virus (vp7)

Clf36-1 577 am 5 VPT odew 55

Surface protein vp4 and
recombinant peptide clf36-1

Surface protein vp7 and
recombinant peptide clf36-1

Surface protein
of the virus (vp4)

TINVDT s b s

Surface protein
of the virus (vp7)

12A-36F+BC

A s VPT o 50
12A-36F4BC 5.5y

Ay VP4 e s
12A-36F4BC 5 1

Surface protein vp4 and
recombinant peptide 12A-36F+BC

Surface protein vp7 and
recombinant peptide 12A-36F+BC
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Surface protein vp4 and
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of the virus (vp7)
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AF o5y g s VT lae iy

Surface protein vp7 and
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Figure 2- Spatial position of the interaction among recombinant clf36 peptides and bovine rotavirus surface

proteins

Clf36-2 o5 55 Ay 5 VDT Lomlaw (55 4

Surface protein vp7 and
recombinant peptide clf36-2

clf36-1 o5 55 g 5 VDA Lol 55

Surface protein vp4 and
recombinant peptide clf36-1

clf36-2 .5 55 Aru 5 VDA Lba 5y

Surface protein vp4 and
recombinant peptide clf36-2
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Surface protein vp4 and
recombinant peptide Arm

Surface protein vp7 and
recombinant peptide Arm

Surface protein vp4 and
recombinant peptide AF

Clf36-1 s 55 A 5 VDT e 055

Surface protein vp7 and
recombinant peptide clf36-1
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L
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Figure 3- Length of binds between recombinant peptides clf36 and rotavirus bovine surface proteins
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2- Root Mean Square Deviation (RMSD)
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Abstract

Background and objectives: Bovine diarrhea is a common disease among calves that causes
significant economic losses in dairy and meat industry because of increased mortality, treatment
costs, reduced growth rates and increasing age at first calving. Bovine rotavirus is one of the
main causes of diarrhea in calves at the age of one to two weeks. Both vp4 and vp7 proteins
form the outer capsid of the virus, stimulating the immune system and antibodies production.
Camel lactoferrampine-Lactoferrin is a potent antiviral that binds to heparin proteoglycine
sulfate, prevents virus entry into the host cell and can replace antiviral drugs. The aim of this
study was to investigate the possibility of replacement of camel lactoferrin peptide with antiviral
drugs.

Materials and methods: In this study, the possibility of replacing six recombinant camel
lactoferrin peptides named clf36-1, clf36-2, 12A-36F + BC, A Scaning, AF, Arm with antiviral
drugs and efficient binding of these peptides to Surface proteins of bovine rotavirus (vp4 and
vp7) was investigated by molecular dynamics simulation using GROMACS software.
Furthermore, they were compared due to their bond-dissociation energy in docking step and
amount of electric charge before neutralizing the electric charge of systems in molecular
dynamics. Finally, the best substituted peptide was selected according to Radius of gyration
diagram which is the main determinative factor in system efficiency in vivo. Also, it indicates
the possibility of stable binding of recombinant lactoferrin peptide to the virus’ surface protein.

Results: The results of this study indicated that the lactoferrin peptide binds well with the
superficial proteins of rotavirus and can thus prevent the virus from entering the cells. However,
among the six peptides examined, the 12A-36F + BC peptide in both vp4 and vp7 systems
seems to be inefficient in vivo in spite of the highest bond-dissociation energy and the most
positive electric charge before Neutralizing the electric charge of systems in molecular
dynamics. As being unfold and Radius of gyration fluctuation during the simulation. Hence this
study expects that recombinant peptide clf36-1 and vp4 system will bind well according to the
Radius of gyration diagram.

Conclusions: The results of this study showed that the clf36-1 peptide was stable and
efficiently bound to vp4 surface protein among the six investigated peptides while retaining its
structure during the simulation and in this way it can prevent the virus from entering the cells.
So it can be an appropriate alternative to antiviral drugs. However, further in vivo experiments
are needed to prove the efficacy of this peptide.

Keywords: Bovine diarrhea, Bovine rotavirus, Camel lactoferrampine-Lactoferrin, Molecular
dynamics simulation
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