[ Downloaded from jhbmi.com on 2026-01-31 ]

S G 5 s Kl g ales
Ky Kl gl Ao S o

"'1/\4’5'7’0").47:_;; :JL;-J/,..‘.J 093

S 39 (Tlwlne S bg s b oo diugd il qamig (3 5shIT) 1o yuSg 4D g (> 51 ¢ JWIGT
vl y i 5919 5500 § w3 Y T SLOAS G0 Bm86 puiig g

Fokwsl 3 Slorw (e Al T pomiy (Gagehesme ¢ oy 57 Lo ok

WYY o gy @ WAV /0 e C8b o e

g oo Sl pizman § Sllgs )3 6olons Sl 5 (clalin Mo b5 (ool (gloy i s pusllivg s &5 (clodisS tdanio
o 1 1 Sl 55 5] sl o) sbtisS slolis i 93 o I abbise STy 2 (ginn uiny o 45 BMBE
ol S i sl Culd 5 (i Sl GEalS ol W g jesite

el 5 hudyer @lpnd sVl 5 peslunsSio epllivizy sl S Slals (Soleysiilse adlas ol ) 109,
Pk Caz pgust (lISCede 5 (ai0g)S upes 1b maw i ol sl Seiold 83 5 (60058 g0 e 25423,
5 sibodse Gzl 1S Sy G Jg g5y 2 oeizpen 05 g 3l 5 €353 350 S T (oSS STy
28,5 plosl g 2 o563l

YOV 5 YVF B YVe AN bWV (sladulsiool 3915 )3 i ar (s pdecs s oo s (s Yol g uslia Koo 6665 93 5 1l
Cundy g om0 (Adyen S G Jgi W g JLlSS Sy (2l cap cwlie JIg glyis 4 JIg 7035 sanlie YOV U
Sl 5> o Vel posllico oy 4 bysye Jlgi 153 g 3138 eolizal 118 05 (Sl g 38l 390 I 039l
ADQILI687 JIy +j> 4 puslyarSeo poslli sy BMBE (sla s a4y b 2idgy aned K00S4 2 g 0390 (5pmlss
53 AJE29932 AJE29931 sl I 5l iy & 55 coohinl 8,0 550 slino 52 puSly olb cas 50l lo s
555 iy ACZ55133 ADM86722 ATW54T6 sl s  ATWT5472

2 g 23Sl 5 jabyo 4 pgie Fisllgmy 1015 0 BMBB (sl 115 ba, 5 it (SIS 15 STy 15 a5 dngld
Bl (b S g SlagysTy b duylie

155 ey s Yol puslis o e pupllis sy &S 10319 SIS

Sy (Glls Slain) b o aigy Caclallams 355D LS oSy as iy (b g ST slew sbudls gy Jadl el (Sdgadazs oy (Lo e e S L EL sle
AP0 ((1)F AT S5y o) 5 oD Sy 5l dles .o flde oy i ol s Son 5 o5 YT caS (e BMB6 55

Ol ez S e 835518 s 5 GrisaT el Olejln (31 (S5l 5 ST Sliiond i 3o Sl 3binl ¢ ool S i (5,573 )
[)'ﬁ"c;c‘sjjju.s@‘gﬁj\}ijgQu:a:JQujbuéj‘)sjbrﬂjws\jau:j:d 38 b3l ¢ gl sl panad (6 S5 Y

Ol Ol ¢ it g Sy e o831 ¢ (S5 g 0L nlil ¢ s SN ozl (5 875 ¥

Olal ez S «6500S g5 5 s eliions Olojlo (6315 (§3lup o 3 oSy lisions om0 ¢ olido Son anains (655 F

S35 3l 3 STy Do 3o €S 503S 5 5 5T i el iS5 o Gkt 95

« Email: mm.ranjbar.phd@gmail.com Y- VEAVe YA 1 lod 0 sloude


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

OlSe2 9 (00,5

($ixo BMBB (g o 15 cpmnSTy

clasyglord a o yiwd ¢ S Sledbl isls cund 3 L
slaylpl g oads ganadb lag,s S olols Las
035 oy 0o 2 1y YLyt b (bl &S (lauslone
YL Jlanl b s S o Gt |y 3815 3,30 i 9
Iy Lo Jlgs ools atwd sy Jols cla JIg b Jlgs o5 o
Sl iges 5 Wil 4 93,8 (alolid jlai 5)0 (g )
2l Cawd cabio STy
sl gy Ly O]?—.’.u—" ly (g3 st slay Sy
a s adar ol 53,8 (Tl Ssleggilyigel
ity b Sgiol Sgiolih) ok wlaously
sla Sl (MOSaIC Vaccines) (,5545 4 oks Juato

ilwainn Y lawy a5l (Peptide vaccines)
S lasla o Ly Slwlbxe Lo by, Loea i
computationally optimized broadly reactive )
i (@ntigen(s) (COBRA)-based design
evolutionary vaccine design ) Lol (usly ok
oSy bl gy [A] 3 pU e g (sloyoed 5 (SYStEM
SLa s PSP 5 ormin  Se S sl e
g ysiie SLaiuory 5 pli! lp Logase (usly (slib
dng 4 il 31 o Jlo 3 o Wil it
LV Tl cuns wolio

Centralized ) o3 55 oo sl g b STy Sk
5l A0l )le 4 3,5 o Gyge b, 4w b (SEQUENCES
gy COT (center-of-the-tree) L cs 5 58,0 39,
the most L S uie so o 55 35) (@ancestral) (ool
G—ly3 3,6 39, ¢ (fECENt  COMMON  ancestor
Gmieise >0 3 o Snulyial 5 Jgene) (CONSENSUS)
Sy3m0 B9y 4o il 0 > V]S oy b (g e il
ol adlas ol )5 5 aay e w1y oy ks 58l
S S g 05 B it 5 Bk e Ly,
Bylas 5 ySly g Jlodn] @ygoas oolizul culls L
5 odlainl el

99
=0y 9 L o (gusdiows odld (5,9lxen
b Jlyi

x4 bgye ol sl g (Ssloygiilon slagsdg, L
National  center  for) sy oL L ;) Bm86

EVRT
sl o) (o208 P L L uglli ) (sLmasS
Hlg3 o5 2laas (Rhipicephalus or Boophilus)
sl Slylud slonl caw wilg3 g a5 13k o ()]
Aoz 51 15cs lowr Jalgs 5 (5 JUi5l 5 5,95 g YL
oeSly dacwgs slate [VY] 13,5 baply 4 LT 5 L3k
24 el stalie ool ool (glas 5557 5 e
o Uyl (ogadas (adisS saome (6153 45 yme
G50 o5l Cusd 4y 3 48 Ul pas 4 e 48 55
Olye cou o (gl @gd 0 Sllge cpl )3 (o3 his
ol Y] 59-5 e 03l (TICK IMMuNIty) a8 o]
Se gl i3S 5l am aS @ 1) Cuwlus (iol581 Gllge
L slagol e |y (aladlos (a8l joboas 5 simd o (LS

[F] wis e i glas” Jole
2l > BMBB S g5 sy il (6350 Sl @l
4,45 pae dauly 4 Rhipicephalus microplus sliss
pic 4 yoie oS Cul oel o 4 JSII 3390 (5,93 13¢)
g5 0Viposited €ggs > ials 5 culio (605559
JUis) algs e Lo STy ol o0y s wllllan uioman
ol 1y (DOVIS aiss o5 ader) il il (slacisS
oAl Cud ()55 S 5yl STy LS gyl 51 0] i
il polol 1 (Sl (slopasTy o 5> S 4lls
Rhipicephalus microplus <.+ Bm86
Oygo & Sl oyl [0F] cusl (Boophilus microplus)
G0l 55 g cawl Loy y 3L, TICKGARD Plus
Cowl 0l lis ldllas piomad [V] 39 oo odliiwl 45V
rbeo 5 @)l3id g9y - BMB6 1y e STy oS
Rhicephalus annulatus :, 1 45 Gilise (sladssS
Hyalomma  Rhipicephalus decoloratus
el o8 ,> Hyalomma dromedarii 4 anatolicum
o=l 4 WUlesly s o Sldllas Lol fcul 039 (350 00
Ixodes coxes J,u8 p»R. microplus ,» cibge
Amblyomma
Rhipicephalus  j Ambylomma  variegatum

cajennense «ricinus

Al 8 )3 09,0l [¥] ol 0395 350 @ppendiculatus
Goly 3 05 g (i Il (o9 jd o Yo & STy a5
Mg 4 B &5 25 e odlitul S g (glagyusTy el
Al 2l olaisl joboay o 300 0598 il ol s

V€Y Journal of Health and Biomedical Informatics 2019; 6(2): 140-151


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

093 8 slowd comind 8593 VAN (4l

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

bl St (St Jly 8 [l 4l gl e
Sy sy s Ly e 45 sl 1,8 L
slaigw) Sloyd 5 (Lol gla STy ol canlia
Wi Ol (jerboe sbd jigw 9 (golasl
(Consensus) &lsi 5,90 (Jlg5 39,97 Cowd &

il d> g, 5l oslisl b o alye g codypn JIg
gyl 3590 )15 (Majority) co i1 4 (Threshold)
» ol sladdss o glp 355 )90 Jlgi 5 485 )13
ol Cowd a4y Jiekd S
w8 b (2 j Ll g (5551 (g 5lwdire g d e
O 9 S
(Basic Local Alignment Search Tool)
a0 oL 5 V0] PSI-BLAST ,[\¥] BLASTP
olsel cps (PDB- Protein Data Bank) :y5,-
imrtns 5L (3 5 (oS dgen ) S st
$559909m) (loman (il Jas b9, 4 BMB6 (3D)
Ao il olajlee S Gl 3 03,5 e eolaiisl (Sidse
4 bgye pgyuSSl Y 5l 50l (resolution) .
cald /¥l powl R-value (WSl axsl 31,5 gllins S
ol E-value 5 adlas 5y50 JIgi b oS 0oy Y0 (oYL
5 (T Jg5) Bum 5,90 g5 &5 iomon 35500 Jlos!
L olio (o)l (i3 d2ly 0ad QL] o5
RMSD (Root-mean-square deviation) cla ;!
5 sbsel il G SLSS 0l eSS sl el
PSP el am 9d e silodde s liseb
allas 53 Jalons 3,0 i b g ool 05 I Sy
célus cpe PRYre asbyy jl g 48,5 8 Lo )em 500
S 1035 il 50 (5l (oldd 5 (sna 3L
9 635l ilwaiar g i Sl lles
Chimera UCSF (cLaaol,s biSal 5l oyl oriw,Liel
SwissPdbviewer 4 (http://spdbv.vital_it.ch) 4
A 8 Sk

3155 3y9-0 o 5| Jol> 41956 (g 9 adgl (g
I- o) 4 el p il 5l ealiwl Ly (Consensus)
a ol L s 48,5 148 o5l Joe 5y TASSER
o Sl Silwane ¢ o)l lo Ll 5l Chimera 1.11
i lea s (gilwJas sl 90 o) w4308
(Ramachandran plot) :|laslslely &M o lael

V] a8)5 )8 2bj)l )90

sL—i «, NCBI (Biotechnology Information
LD gabdied g sl (http://ncbi.nlm.nih.gov/)
T-coffee 5, Clustal W2 o631 1 olisiw] b g
Bioedit 7.7.9 a sy > guls g 48,5 )15 3,00 390
Mool il )5 L3 5l 3y50 Mol 5 ialm 5y9e
ol > dlyizel 0355 pasdio) Xsoly bli ey Jols
Lol ceizmon 29 S 5 bl (30 0395 JolS 5 (e
L bl g Bl olssS jalls claJlgs 03,5 Jsb oa
L0585 e Mool prae (20302
Syt (Sl Sodho a3
«The  Shannon  entropy  analysis s,
Wou-Kabat variability  4Simpson index
3 B g i o)) e coefficient
2DV s eslatel Jlgs e jd (Sascdabl i s
Gl d2ly 505 (109 93 4 Camd 9LS (o) oo (0
S 3 Mo et LT ol gy ol 5y
S glaylire jloolai wl L 1) Jlas asBBais cadyon
WS o (g S0l
365, JUw g (bl 395 155 (o295l
N-Linked) ;2S5 N (2l J68 iy gl
K9y » dex 5 jl dw ol 5l a5 (Glycosylation Sites
Sy (Glim G (689 25wl 2 9 0392 anSen
A5 oola .l NetNGlyc 1.0 Server oLl
2 $F5 sebdn Mg oo (nSan (2l cnl ik jeSIS
O3 e 13 g gal ) polatdl eyl sl (2ol
[IY] 8l 350 (V Lo MHC
SLSEN g prndl ((§30209 )5 ¢ Fjohd & )3 a3
W Jlg5

) MEGA X aaby ,d 00 casdyen sla Jlgs
5 oozl b woss 3l (MEGA 8 L MEGA sl dses
Maximum) L ey gl s gLl i,
4S5 g Bootstrap s ;9—;l (Likelihood-ML
(Jones-Taylor-Thornton) sl o355l Jde o).
€8 5l g il 23 Oen 28,5 )8 UL 5,00 JTT
D] 552 Jol5 Bl jg0 4y Bl (5 s2ly lacand

(Tree Inference) c.s > gluswl sl 435 aabsl
Nearest- ML Heuristic (L » g, 5L 0 )
cs, 4 o3 NNI(Nearest-Neighbor-Interchange)
5 Qbesl NI/BIONJ g, b ML el asl

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151 ey


http://ncbi.nlm.nih.gov/
https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

OlSe2 9 (00,5

($ixo BMBB (g o 15 cpmnSTy

Dl gy |y (Al o] St

9 JUSly (g (Ll )3 (JgSs0 (Fjokd

158 05T
Ol > S 015 3929 32,85 B adgs OV JS) <55
sy y 5 4y iy s B ML) olul s e
AJE29932 AJE29931 o o)les b sla g
ATWT75467 ABYS58965 ACZ55133
s (10los jasio A coadle L 45) ADMB6722
(0895 o=l 2bs JIs3) AAWT2947 . iocen
5 LSS oSy (b e conlie JIgT lpiean
ADQL19687 s oo Ly L g 5

AJE29934 AJE29926 AJE29929
ATWT5472  AJE29941  AJE29951
AAW31854 ACA57829 ADQ19680

Lo oad e —ie) AAWT72958  AAUIS763
dy90 g3 13y9] Cowd 4y g dame D yed o> (@ Codle
S5 uizmen 3,8 o3zl 1,5 o5 b e il
5 0351 (nlsS sl 1> ugi Vol uplli ) 4 bgiyo
BMB86 (sla Jlgs 4y L b 4 ;5005 4y iy
ADQL9687 Jlys c52ass «uptaygsSio ogliv o,
b Lol ol3S5 g slodiS 1 &8 sl Sio 4555
ol 0

sbie p JisSly Gogu b STy ()b g (ionen
sbaJly 5 51 (COT-Center of tree) e s, ; S,
2y odlazsl ATW75472 3 AJE29932 AJE29931

Common) ' yie do jl a3ls Job ol p puiren
ATWDHAT6 L Jls 5 -ls 5 o (@ncestor
olee 41, AJE29931 4 ACZ55133 ADM86722
ANC-) wlasl Sy g w Ly o uSly slaa 8
2,5 8= (ANcestral

Cop diwd sdled Clsasl g J59d iyl eolaswl
1 STy (5581 g 03291 s 42 9 300 s y0m
sl g pogad 4 anl Sl ilels slaJlg

L2 gy (SUPErIMPOSE ¢ R o 52) j9m00] ypgaw
158 Syl b 4l

Sl Ml gyl g Cdbge (il5 8l cax
9 adgl Juo Jlblow 93 ad>yo (nl 3 0l 2Lk (3055
) dy50 9 0db yo> b b Cub oo (1Bgy 49l
ol ol 058 1,8 SUPErimpose L ((sdwdw) olas
Cople 5l (g Slyodil pie 5 (39 (ABly )2 Ca
edid pf o Al wlgdy dtwlgd b Slad clys 9 Lol
g Lo il pgd Jlislun s g (Sabblo 5 hed a5l JIy
o) cas Chimera UCSF asl s bl 51 el Jog8
5 oolizl ol

wbad (Lo gl (o5

O3Bl 9 adgl g sl ol slaggi gl dls e ol 5
5 Ellipro DiscoTope cla,sy—w 3l oslil Ly 1,8
Olssany yoymw diz 3 003 LSS claogi gl 5 BCPro

=W
oad clibloxs g it (29 (BL s pd e GO,
H >y (6ls Gogy oS bl g pols cldllas
59~ s variability>\o o 4—wonw ;5 D> - /5
olg=sany ail () j) 5508 Gblio 5 pite 3ble sica,
g e by 015 Cliblone 5 00 clslis dag 3blio
g 4l |y Cplas (g y2e8 95— 0LIS I () JSd)
3 35ate b gl amons 9 09l sl
L R N e R
a5l o5l 5 ug—Isug)See s 9> > BMBG
Semi - hyper) (i s oy comllis s
LYV OAY LAWY clanwlgiel 3905 5> (Variability
a5 eanl i YOV L YOV g (o pusiio) YVE
g YVF L VY sy o Lo Jlas yuxie slaciomd JS )sbay
b OYR FVE Feo plaisjite claasl 5y 5 SYO L OS
Shb ol g pxie Slo cpl 4 nilaily )3 AYA b-Y
e (2l @Bly )3 3)5 i 0fag ol b Camnligo ST
il b o cul usly cols o Ll Al

ey Journal of Health and Biomedical Informatics 2019; 6(2): 140-151


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

093 8 )lowd cpmind 0593 I YAA (Lol S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

N IVall'ial:;iIity‘f Threshold: 1 |
2.5 -

- 25 —

1.5 1 L

U ‘HJ Hu ‘n\ﬂ‘ \‘ \H il \ ...Jn.,l .-d”ﬁ.“h|.I-.|..|l'

8 IES 159 1?5 2oa 225 ESB E?S 30 325 SSH 3?5 4% 425 459 475 500 580 550 W9 e00 62T 60

£ 0.5 ‘
' [

Sequence
1 L 1 1 1 1 L 1 1 1 1 L 1 1 1 1 L 1 1 1 1 L 1 1 1

8.8 4 F

ability

0.6 [ -

04 - "

CIS I I [ ) R\ WA W ‘| bal l‘l TR AP P
T T T T T T 1 I 1 I I T T 1 T 1 I T T T T I T T I T
] 25 5@ 75 1@ 125 1S58 175 2@@ 225 250 275 30@ 325 350 375 486 425 450 475 500 525 S5@ 575 6B@ 625 65O

Sequence
| CEUUence

] | ‘ i

I‘IH \h[l”lll”[lh ‘Il HIIII‘ ‘IIHIIII‘IIII II‘ HIII[ I‘ HIH\M H |||||‘||| ||I‘IH‘IIH‘IIIHIIHIII LI |II}||III‘|IHIII‘IHMIIIHI| |“

168 I25 159 I?S 280 225 258 2?5 338 325 350 3?5 430 425 453 4?5 SBG 525 559 5?5 SBB é25 £50

SLrsawlginel 05lond X joom0 BMBE (gt (5152 95~ LIS 9 (ygmmponny cr99led (S plg 31 03Lbuwl bt (g 323y yundS Wy ponw 3 1) JSWS
Coml 957 OLI 5 (gmaron (39l Wy (6 3234yt 2 UT gl ;LS Y 500 9 XS o0 padidio 1) (i)

—Kak
o
1

|l|||I||||||l|||l||||||
5 5 ?5

|
. mnh
]

2

09 2 o8 oSy Sl o ] 135 cruSTy 33155 3,90 (35T (33 591 Conwd &

Criy A5 18 Sy 51 900 e 5 o

4565 (ol S i8] g asliwlis hgy cS 5 b ol
>Consensus Seq. Rhipicephalus annulatus
MRGIALFVAAVSLIVECTAESSICSDFGNEFCRNAECEVVPGAEDDFVCKCPRDNMYFNAAEKQCE
YKDTCKTRECSYGRCVESNPSKASCVCEASDDLTLQCKIKNYATDCRNRGGTAKLRTDGIGATCDC
GEWGAMNKTTRNCVPTTCLRPDLTCKDLCEKNLLQRDSRCCQGWNSPKCSAADSYCSPGSPKGPD
GQCKDACTKEAGFVCKHGCRSTDKAYECTCPRGFTVAEDGITCKSIPYTGGCTaEQKQTCRPTESCR
VHtGKVLCECPWNQHLVGDKCIGDCVANKCHEEFTDCGVYMNRQSCYCPWKSRKPGPNVNINECL
LNEYYYTVSFTPNISLDSDHCDWYEDRVLEAIRTSIGKEVFKVEILNCTQDIKARLIAEKPLSNHVLR
KLQCEHPIGEWCMMYPKLLIKKNSATEIEEENLCDSLLKNQEAAYKGQNKCVKVDNLFWFQCADG
YTTTYEMTRGRLRRSVCKAGVSCNENEQLECTNKGQICVYENGKANCQCPPDTKPGEIGCIERTTC
NPKEIQECQDKKLECVYKNHKAECKCPDDRECSREPAKDSCSEEDNGKCQSSGQRCVMENGNhAVC
KEKSEATTAATATTKAKNKDPDPGKSSAAAVSATGLLLLLAATSVTAASL

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151 V€€


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

OlSe2 9 (00,5

($ixo BMBB (g o 15 cpmnSTy

D91 3j G & wslugrSee 465

>Consensus Sed. Rhipicephalus microplus

S STy 0581 20 iadye )3 5l g5 nizmen
Gy oSty Sliw! s PRgy u:}?)l’-“*"i Cawd & bl

MRGIALFVAAVSLIVECTAESSICSDFGNEFCRNAECEVVPGAEDDFVCKCPRDNMYFNAAEKQCE
YKDTCKTRECSYGrCVeSNPSKaSCVCEASDALTLQCKIKNDYATDCRNIGGTAKLRTDGFIGATCDC
GEWGAMNKTTRNCVPTTCLRPDLTCKDLCEKNLLQRDSRCCQGWntanCSAAPPADSY CSPGSPKGP
DGQCKNACITKEAGFVCKHGCRSTDKAYECTCPrGfTVAEDGITCKSIsYtvsCTVEQKQTCRpTEdCR
VgkGtVLCECPWNQHLVGDtCISDCVdkKCHEEFMDCGVYMNRQSCyCPWKSRKPGPNVNINECLLN
EYYYTVSFTPNISINSDHCDWYEDRVLEAIRTSIGKEVFKVEILNCTQDIKARLIAEKPLSNHVLRKLQ
ACEHPIGEWCMMYPKLLIKKNSATEIEEENLCDSLLKNQEAAYKGQNKCVKVDNLFWFQCADGYT
TTYEMTRGRLRRSVCKAGVSCNENEQLECAJKGQICVYENGKANCQCPPDTKPGEIGCIERTTCNPK
EIQECQDKKLECVYKNHKAECKCPDgHECSREPAKDSCSEEDNGKCQSSGQRCVMENGKAVCKeK
SEATTAATTTTKAKDKDPDPGKSSaAAVSATYLLLLLAATSVTAASL

s g Cute el aw b (NKTT)IYR sslgial 5
(@Y USKs) 2g (N|SL) YYY 4l p

Ty o oooh aned gl Jlg 5l (S s adel piSen 5
ooaw sy BMBO (5igy 53 (il josul5=N > 4ot
W slgisel )3 cpyisg oS cutls dgag sl Ko
4l ) (ppdms g Cute kil 4w L (NKTT)
JS3) 35 (NCTQ) ¥AY 5 YEANISL) aAY (NCSA)
(¥

oyl g gamaw (gilwdse bl 9SS

Bm86
N-Linked ) GBIl 51 slawl b il 55508 N sl
NetNGlyc 1.0 Server 4 (Glycosylation Sites
A&l (g W)Y b SKE  mls S Al
oSN > a0l Jlea ol aseie o o len
PGB &S 4l Sy sVl posllino gy S sl

Vo Journal of Health and Biomedical Informatics 2019; 6(2): 140-151


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

@9 D)Loa.:} 4W 0,93 AYAA ub.«wls

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

E=1=

52
a= a1

=7

36 539
20 as

31 33

58

99

99

94
2B

55

[(Maximum Likelihood method)  oleicus 3 SSTas (igy 55,854 U (Jog0 (S59kd 3JUT:Y UG

A AJEZ?99371
A AJE299322
ABYS58969
ACL27210

-, ADQI9ES7
ADQT19697
ACR19242
ADQT1IES
AJE29942

i AJE29929
AJE29928
AJEZ29925
AJE2992F

- AJE29926
AJEZ29945
AJE29952

) AJE29934
AJE29948
AJE2993F
AJEZ29936
AJEZ29946
AJE29949
AJEZ29933

@& AJE29951
AJEZ29940
AJEZ29939
AJE29924

3 AJE29947
AJE29943
AJEZ29938

A AsE29930
A AcCZ55133
ABYS538968
P20736
ATWTSATT
ATWTSATS
ATWTSATAL
ATWTSATI

@ ATWFSAT2
ATWTSATE

. ADniss722
ADQ1968BS5

- ADQTI9680
ADQ19689
ACR19243
ADQ19ESS
ADQTIIETT
ADQ19690
ADQ19688

@ AcAs57829
ADQ19683
ADQ19686
AAD38387
AAUISTEZ2
AAUISTET
AAWT2945
AAWRTBS3us
AAWT2954
AAWT2949
AAWT2942

3 AAVWITESL
AAUDSTES
AAUISTES
AAWT2953
AAWT2946
AAWT29LT

@ AAU9STE3
AAWT2I965
AAWT2952
AAWT2956
AAWT2957
AAWT2960
AAUISTEOD

) AAVWT2968
AAUDSTEL
AAWT2947
AAWT2958

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151

€1


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

093 8 ylowd comivd 8593 VAN (Ll

S5 S j 9 oDl S lo il oo

(Neighbor-Join) slues Jlasl clagn 631 65,5 &
Jie 5 onlial Uy (glalols s S ke 5 51 BIONJ

109 olascnsyd b (SGolagh (s 9 45 035 e JTT
5 oacs bl JIg Jgb duwlginel SFA b Gl sz

Dgr CB )0 paw i > 030> diwd j3 Jlgv YV

i (laiCuuyd ST gy 4y sliwl b JolSS azesey )b
109 asly sy .l oad ouniS ITT S ple Jio
0l ol S poal do (FOYYY/0) gl sleicuw)d
2 L bgys ola st bxedy a5 i yd do > Ll
A ool s asls (o5 )0 il o 0l (gAbddig>
L ,8545 ysbas heuristic o gl adgl slacs

. \ NetNGlyc 1.8: predicted N-glycosylation sites in Sequence
m Threshold

— Potential
L
+ 1
<
o
+
o
> p.75
<
o
K
—_ 8.5 A
>
w
o
o
>
> 8.25 4
z

a T T T T T

a 180 208 408 Se8 688
Sequence position
NetNGlyc 1.8: predicted N-glycosylation sites in Sequence
ol

. Threshold
— Potential
-
- 14
<
o
+
o
= @.7s5
=
o
&
— 8.5 -
=
w
o
o
=
® 9.25
=

a T T T T T

a 188 caa 499 Saa (=1=1:]

Sequence position

o0 33 (@) slarssSeo 5 () s ¥oil pwslhw oty 1 35 (3551 it 39S N 5001 a2 JSUS

e &ly > g) sle 9 Bla Glie 2L e85
RMSD claye (155 o Bliodl bl ()l Lo
o oS Casl (lain)S logas) aBgy el ISl
primd gl il S sS eyl bl 5 sue oyl
o) o awlis > RMSD el jlisle g juiw (o5
b aed o i a8 0l adpem g o3 YVF (5 /¥ gy 9
5 Bl 5 cul WS bl o 3 Bl IS cals

¥ JS5) 2bbgn slezel b5 1,8 STy 51 Saplgd

S ealpgw g (oo lisl (gilw]ae

1585 4936 5 gl W9y (Smdw
gl uon lp O lllely cua bl (ngy
999 (Slw e y> Cudibge 74+ 1Y rshisSes sllivis)
TS+ 39a Jdo g3y p3 g LAYIA 1S o5 5l 590 5
il Jre PRYIe acly b olisebl 7V e+ b claiwlgisol
I byt ofign & phcws J gpSsl ln Wload
Loy adgl ongn b IS Hldle jl jl oglate Glsle ks
5 b ot g sl lsle jormlngw ylaiel lalgd
&g 3L 53 (j3patligms) it 1S 005 putig

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151 VEY


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

093 8 ylowd comivd 8593 VAN (Ll

S5 S j 9 oDl S lo il oo

-

Adg ety .

s o5

b (o S5y @) 155 (03555 9 sl w0 osllian s (5055 5y &1) Ayl (oaiSg y 0w5 Joo LS Lo 93 (om0l pygue) (R 2 1 JSoud

ol gy ol 9 48 pite sl Sl ug )90 53 ogeas
50l dpYsal ) it s (sla oy slopbisn sy
ol 2 gy ol DY S e (C el
ol 3l IS e laguBon 5 5k oddgl sl el
OSan lp g M odlill ez g (Al (ST
S Yol 5 peshspSie oplli sz &S 9> BMB2
5 it hb 4 Calige bl lnl og 3] 455
keSS (Sl (b oSS il ged STy Shge
O3l mdigigel Gl Can oulign e 5 b
Ll
Wyby 5 0SUS sblpl el adlae
boonfon 9 dwlie Suilojsilsn 5 Slojedilyigel
» 9 I8 3l Jares (Sequence) JIg pelol y iy
plo ol L (Structure) jsle el
(Other  properties/features) o 5o/ cluogas
sl olul g Jg 5l Jites B9y > 03,5 ool
looyligy g 0dd jormlyigw b (R 2 (nFgn (Sandw
A5 a)S s > (Rigid bodies) cows sladin &g
RMSD bl 5 gilwain 5 o8 (3jliel 3)Slas
sbrosilo Bl a5 5 Cunl (osile Sb slasl e Jolsd)
2 VY] Sgd e odlainl L demy G odd Cadyed

S 35 4o 9 Sy
Sllge coladl Hlobg (2B IS plyiear laas
P B g Cungos (S35 (Gjg GEL 1l pdiune
25) Sie lislen plipl JUl 4 2B il slapls
bl o Blitte Shgrge 4 (IS g (bR (w9
.)l?ul A.l.o.> )l ;@L.o...w J|9.o d)m u‘).‘a.o & 4>9., 1.! 0)9).0‘
uww‘s 4 Lg.ol> A>9i ¢Poomw LgLCboAJLou’_%b 9 wal.mo
S dd S o VY] Gl 00333 Bolars ladis aule bapl
2o g calio (059 CBRl 5,5 ) caslie (ST
sl Sl ade 1) ol piaw (S 08 4 Wlgn o
sbopg) et six ushdly &S pg5 [VA] 1l 25
s (29 SLTPIFSS L g 0l b Iy & 039 (slas
Glial s Cilises Cylae Cagn skl 45 (gl g
5 Sloysiilyn Cliios axgi 3y90 uSTly g g5l col
4 e e ol 5l &S wlaB S 1E Solohilsigel
Dey Jl Slegeenj lysa) 1S oSty Jus
(s bl funl o8 o (oad S pete slaJlys
4 Universal u—Sly olgica cadallariwg 9 pioplgd

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151 VEA


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

OlSe2 9 (00,5

($ixo BMBB (g o 15 cpmnSTy

g osd 35 peie g s be, 5l Sl 4 b dgzg cul b [VA]
sl 0025 03zl STy SLb can LS s Logaday
Slicslen plal bojile 3 abpiy oS 5y bS]y
Sgoleiss 1 ookl 1y ug sbaoly 5 oad IS
el g olew ox I xSy ) Sslojedlen wia

Dl bpe STy il can JluwSTy sla g

&l 1o,
il py g STy OLiS duwsge bl Siagh (o
455 8L pimen il 0208 Lty 5 Coles (6

References

1. Taheri M, Nabian S, Ranjbar M, Mazaheri Nezhad
R, Gerami Sadeghian A, Sazmand A. Study of
vitellogenin in Boophilus annulatus tick larvae and its
immunological aspects. Trop Biomed 2014;31(3):398-
405.

2. Jongejan F, Uilenberg G. The global importance of
ticks. Parasitology 2004;129 Suppl:S3-14. doi:
10.1017/S0031182004005967

3. Coumou J, Wagemakers A, Trentelman JJ, Nijhof
AM, Hovius JW. Vaccination against Bm86
Homologues in Rabbits Does Not Impair Ixodes ricinus
Feeding or Oviposition. PLoS One
2015;10(4):0123495. doi:
10.1371/journal.pone.0123495.

4. Narasimhan S, Deponte K, Marcantonio N, Liang X,
Royce TE, Nelson KF, et al. Immunity against Ixodes
scapularis salivary proteins expressed within 24 hours
of attachment thwarts tick feeding and impairs Borrelia
transmission. PLoS One 2007;2(5):e451.
doi:10.1371/journal.pone.0000451

5. Willadsen P, Riding GA, McKenna RV, Kemp DH,
Tellam RL, Nielsen JN, et al. Immunologic control of a
parasitic arthropod. Identification of a protective
antigen from Boophilus microplus. J Immunol
1989;143(4):1346-51.

6. Gough JM, Kemp DH. Localization of a low
abundance membrane protein (Bm86) on the gut cells
of the cattle tick Boophilus microplus by immunogold
labeling. J  Parasitol  1993;79(6):900-7.  doi:
10.1016/j.tthdis.2015.06.002

7. de la Fuente J, Almazan C, Canales M, Perez de la
Lastra JM, Kocan KM, Willadsen P. A ten-year review
of commercial vaccine performance for control of tick
infestations on cattle. Anim Health Res Rev
2007;8(1):23-8. d0i:10.1017/S1466252307001193

8. Ranjbar MM, Gupta SK, Ghorban K, Nabian S,
Sazmand A, Taheri M, et al. Designing and modeling
of complex DNA vaccine based on tropomyosin

o ye opl 1S e poond (b lagpusTy
4yl ign 4 Soap Slad ksl L o5l 4 Jo e
Sa9re OSan b SIS (Suyeaa pis
]
S9) n SElygdlpgml G i Jo o4 b
» TSOLI8 (3555 b Sl (jgige) slaimBion
Apical ) o, slie 55, Taenia solium a8
Js » (Membrane  Antigenl(AMA-1)
» EGI9S sl sy, Plasmodium  vivax
,  Echinococcus  granulosus — (clasgiuw
cwl 43,5 @) Echinococcus Multilocularis

protein of Boophilus genus tick. Appl Biochem
Biotechnol 2015;175(1):323-39. doi: 10.1007/s12010-
014-1245-z.

9. Ranjbar MM, Ataei Kachooei S, Ahmadi NA,
Ghorban K, Motedayen MH, Motamed N. Novel
Antibody informatics knowledge in therapeutic-drug
discovery and diagnosis. Veterinary Researches &
Biological Products 2018;31(1):2-15. doi:
10.22092/v}.2017.110460.1306

10. Giles BM, Ross TM. A computationally optimized
broadly reactive antigen (COBRA) based H5N1 VLP
vaccine elicits broadly reactive antibodies in mice and
ferrets. Vaccine 2011;29(16):3043-54. doi:
10.1016/j.vaccine.2011.01.100.

11. Keyvani H, Ahmadi NA, Ranjbar MM, Ataei
Kachooei S, Ghorban K, Dadmanesh M.
Immunoinformatics Study of Gpl120 of Human
Immunodeficiency Virus Type 1 Subtype CRF35_AD
Isolated from lranian Patients. Archives of Clinical
Infectious Diseases 2016; 11(4). doi:
10.5812/archcid.36270

12. Wolfert MA, Boons GJ. Adaptive immune
activation: glycosylation does matter. Nat Chem Biol.
2013;9(12):776-84. doi: 10.1038/nchembio.1403.

13. Kumar S, Stecher G, Li M, Knyaz C, Tamura K.
MEGA X: Molecular Evolutionary Genetics Analysis
across Computing Platforms. Mol Biol Evol
2018;35(6):1547-49. doi: 10.1093/molbev/msy096.

14. Altschul SF, Gish W, Miller W, Myers EW,
Lipman DJ. Basic local alignment search tool. J Mol
Biol 1990;215(3):403-10. doi:10.1016/S0022-
2836(05)80360-2

15. Altschul SF, Madden TL, Schaffer AA, Zhang J,
Zhang Z, Miller W, et al. Gapped BLAST and PSI-
BLAST: a new generation of protein database search
programs. Nucleic Acids Res 1997;25(17):3389-402.
d0i:10.1093/nar/25.17.3389

16. Lovell SC, Davis IW, Arendall WB, de Bakker PI,
Word JM, Prisant MG, et al. Structure validation by

V€4 Journal of Health and Biomedical Informatics 2019; 6(2): 140-151


https://dx.doi.org/10.22092/vj.2017.110460.1306
https://www.ncbi.nlm.nih.gov/pubmed/24231619
https://doi.org/10.1016/S0022-2836\(05\)80360-2
https://doi.org/10.1016/S0022-2836\(05\)80360-2
https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

093 8 slowd comind 8593 VAN (4l

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Calpha geometry: phi,psi and Cbeta deviation. Proteins
2003;50(3):437-50. doi:10.1002/prot.10286

17. Willadsen P. Anti-tick vaccines. Parasitology.
2004;129 Suppl:S367-87. doi:
10.1017/S0031182003004657

18. Ranjbar MM, Nabian S, Taheri M, Nikbakhat GR,
Nikpei A. Immunoinformatic Survey of Boophilus
Tick Tropomyosin Protein. Journal of Veterinary
Research 2014; 69(4): 335-45.

19. Bellgard MI, Moolhuijzen PM, Guerrero FD,
Schibeci D, Rodriguez-Valle M, Peterson DG, et al.
CattleTickBase:  an integrated Internet-based
bioinformatics resource for Rhipicephalus (Boophilus)
microplus. Int J Parasitol 2012;42(2):161-9. doi:
10.1016/j.ijpara.2011.11.006.

20. Ranjbar MM, Ahmadi NA, Ghorban K, Ghalyanchi
Langeroudi A, Dadmanesh M, Amini H-R, Sedighi
Moghaddam B. Immnoinformatics: Novel view in
understanding of immune system function, databases

and prediction of immunogenic epitopes. Koomesh
2015; 17(1): 18-26. Persian

21. Wong TM, Allen JD, Bebin-Blackwell AG, Carter
DM, Alefantis T, DiNapoli J, et al. Computationally
Optimized Broadly Reactive Hemagglutinin Elicits
Hemagglutination Inhibition Antibodies against a Panel
of H3N2 Influenza Virus Cocirculating Variants. J
Virol 2017;91(24). pii: e01581-17. doi:
10.1128/3V1.01581-17.

22. Carter DM, Darby CA, Johnson SK, Carlock MA,
Kirchenbaum GA, Allen JD, et al. Elicitation of
Protective Antibodies against a Broad Panel of HIN1
Viruses in Ferrets Preimmune to Historical HIN1
Influenza Viruses. J Virol 2017;91(24). pii: e01283-17.
doi: 10.1128/JV1.01283-17.

23. Kufareva |, Abagyan R. Methods of protein
structure  comparison. Methods Mol Biol
2012;857:231-57. doi: 10.1007/978-1-61779-588-6_10.

Journal of Health and Biomedical Informatics 2019; 6(2): 140-151 Vo


https://jhbmi.com/article-1-378-fa.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2019; 6(2): 140-151

Analysis and Professional Designing of COBRA (Computationally Optimized
Broadly Reactive Antigen) Vaccine for Bm86 midgut Protein of R. microplus
and R. annulatus Ticks

Ranjbar Mohammad Mehdi**, Karimi Gholamreza?, Ahmadi Naebali®, Yazdansetad Sajjad*

¢ Received: 25 Jan, 2019 * Accepted: 12 May, 2019

Introduction: The cattle tick Rhipicephalus spp. causes significant economic losses due to diseases in
animals and human. Bm86 is a midgut protein and vaccine candidate, which its sequences among the
isolates of Ripsephalus spp are geographically separated, variable, and are the main reason for
reducing effectiveness, and subsequently, the failure of the recombinant vaccines.

Method: In this bioinformatics study, the sequences of R. microplus and R. annulatus were retrieved,
aligned, and edited. Then, the variation plot and phylogenetic tree were constructed. Afterwards,
grouping and taxa marking for designing evolutionary vaccine, COBRA antigen, center of tree and
ancestral were done. Also, over COBRA vaccine sequences, modeling analysis and superimpose test
were done.

Results: In both R. microplus and R. annulatus, the most variable region were residues 177-181, 270-
276, and 351-352, respectively. 6 sequences were selected as appropriate sequences for design of
evolutionary vaccine, and 12 for the realignment of and achieving sequences for design of COBRA
antigen. On the other hand, R. annulatus sequences were in sister branches and more similar to each
other compared to Bm86 protein sequences in R. microplus except ADQ19687. The sequences
selected for vaccine design based on the center of tree and ancestral, were AJE29931, AJE29932, and
ATWT75472, and ATW5476, ADM86722, ACZ55133 sequences, respectively.

Conclusion: Anti-tick COBRA-based vaccines of Bm86 could be more cost-effective and better
alternative with broader spectrum, compared to the commonly used recombinant vaccines.
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