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Objective  To predict and analyze the molecular characteristics of the DNA damage repair protein
(EgRAD51) in Echinococcus granulosus using bioinformatics software,in order to lay the foundation for further exploring
the function of EgRAD51 and developing drug targets. Methods The amino acid sequence of EgRAD51 protein was
retrieved and downloaded from the NCBI database. ProtParam was used to predict the physical and chemical properties of
EgRADS51 protein, SignalP-5 was used to predict the Signal peptide, ProtScale was used to predict its hydrophobicity,
TMHMM was used to analyze the transmembrane region, Euk-mPLoc2. 0 was used to predict the subcellular location of
the protein, SOMPA and Swissmodel were used to predict its secondary and tertiary structure, NetPhos3. 1,NetOGlyc4. 0
and NetNGlycl. 0 were used to predict the phosphorylation site, ABC pred and SYFPEITHI databases predict the T and B
cell epitopes of EgRAD51 protein. Using MEGA11 software to perform multiple sequence alignment of RAD51 proteins
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from different species and construct a phylogenetic tree. Using qRT PCR to detect the expression level of EgRAD51
mRNA after different drug interventions.  Results The results predicted that EgRAD51 had 378 amino acid numbers,a
molecular formula of C 39 Hg50 Nsos O544 Sy »a molecular weight of 41, 521 93 ku,and a pI value of 7. 95; The protein has no
signal peptide or transmembrane region and is localized within the nucleus; Contains 32 serine phosphorylation sites, 26
threonine phosphorylation sites,9 tyrosine phosphorylation sites,4 O-glycosylation potential sites,and 1 N-glycosylation
site; Contains the conserved domains of PRK09302 superfamily and RAD51C recombinase; In the secondary structure a-
Helixes account for 45. 24 % ,and extended main chains account for 15. 08 % ,-Corners account for 3. 97 % ,irregular curls
account for 35.71% ,and are oligomers;It contains 13 B cell antigen epitopes and has the ability to bind to HLA-A * 02-
01,and can be presented by molecules. Homology and phylogenetic analysis showed that the amino acid sequences of
EgRAD51 were consistent with those of Echinococcus multilocularis RAD51,and were closely related to Taenia asiatica,
Taenia media, Schistosoma, Trypanosoma europaeans, and far from Homo sapiens, Drosophila, Clonorchis sinensis, and
Echinococcus winged. The expression of EgRAD51 mRNA in different drug intervention groups was upregulated by qRT
Conclusion The EgRAD51 protein is located in the nucleus and contains rich

PCR compared to the blank control group.

B cell antigen epitopes. It has the ability to bind to HLA-A * 02-01 and is a potential drug target with research value.

QOGO N Echinococcus granulosus s EgRAD51; DNA damage repair; bioinformatics

& T BR M) J5% (cystic echinococcosis, CE) 42 40 %
POER 2% R & A0 R B BR ¥ ( Echinococcosis
granulose sEg) YL I 8 A 7 3L BR L o e &
HFRAT SRRy 290 ~4 % TR [ S 4 BBk
TR AT T A E K 2 — Al T 38 T LI 6600
T3 NA B AR 5 o 52 B3 ] 74 7 el DX PR 9 ik 23 1
FR A CE I FRIA YT 1 1% 7 & 8 F AR Bk R
ZEPE RGN I AR BT A B H RS FARE RE
4YNRYT ROIRYT CE A7 1 W 4 B 3 B, 3 18 %0
WS 5 )5 15, {8 B AT WHO #E75E FH T34 97 Bk
) 114 245 40 45 /0 Bk T 24 38 1 ( Allbendazole s ABZ) b
i G H bR 25 it R E & CE B LY
T U CE B 259 = R0R YT .

1 CE ALy rb B0 245 W 4 AL ) K 54k 2 ) 48
SOEREIRITRCR I CHE . BESE R B DNA #ifhiig 2
Xof 3 DR 2H R E I LA R TR 5 s ) TR IR A b o T AR
FH BT 19 DNA B F G %t T 95 i 4 L 9 A7 0
oz e ES . DNA 545 58 B2t DNA XU i 2
(DSB) J&: fic HL. 41 g # ¥ (1) DNA $i05 2 — , H A% R &
RESERAMS N . RADST [ 54 B i% k2 3 4
F % DSB I E B A% 0 RADST J H 58 I 58 ik 78
XU By 2246 52, 52 1] 0L R s AR o R b R AR Z A E
HA RZMAE AR DNA B9 B D88, ih DNA i
L A SCHE T 7L BB 6 S ) s E AT DNA B A, %)
THHGIRIT G 2 &R EEAE Y. BFJE R W, Eg
DNA W] figJ2 A= Wy i 2 24 ¥y & 2 ot wk i, 25 e s
Al S B A R A B 2 R OC ik I EgBRCAL,
EgMRE11 4% DNA & uij & 4 [ 7 % ik L, 3£ 4%
EgRad51 R YIBE . EgRad51 JL-F 2 5 7] I 5 41
16 52 1% 4 B B ml BB Bl A 95008 19 & AR K gL TR 3 Eg
23 A 3 DNA &5 Yy Re ifi i 2 4715 JF it CE B &,

HAHEN EgRad51 7] BEJE CE 3477 i & b 72 A i 25 1Y
FRE N E L R Eg JAIT IR RSG5 L IRAKR
5% EgRad51 & 151 RE 76 25 W 0 2 25 W IR )7 4 78 4
9s H AR T ML AFF 0 rp 28 DG 22, W] BB A B T aE— 0
fiff 2 0 2K 28 N 9 AR A O 19 99 B AL AR L 5 oA
B BIR ST 7 AR T

AHEFE R AE A5 B 2% J7 5 0 EgRad51 2 H
B PR AR P 45 R R 1 R AR 2 T RE L TR S B 2
JE 5 PCR A I 25 &1 9% 5 2 o S Ho A 2B P %F EgRad51
BE DA X 3k I sZ ), PR A BESY EgRad51 7E4E W)
R 253G Y7 CE i 1 FH 25 e S Atk

RS 7 %

1 ##

L1 madiaks ko % R AR S & ARSFE
8 S H AR Eg W4 A JFE

1.2 EZXAMNFMNE B RNA RBGH &5 &%
KR A & BT H AR TakaRa A4 ¥ 4 K 2 Al
RPMI1640 ¥ 37 £ 0 H 35 E Hyclone 2\ & ; Trizol
H 3 [E Thermo Fisher 22 Al . A% 02 2 f AFTE 5 7=
%W B 3% B Thermo A Fl; QuantStudioTM6qRT-
PCR {4 H 3£ [ Life A7,

2 FiE

2.1 EgRADS5I &4 8% 5789 R &5 NCBI, 7E
Protein ¢ ¥ & Chttp://www. ncbi. nlm. nih. gov/
protein) F A R IRE EgRADS1 & K2 74, &5 5
4y :CDS15925,

2.2 EgRADS1 & & 8 A W15 8 F 5

2.2.1 FALHEBRBI A5 HAE LKA ProtParam
( http://web. org/protparam/) Tl il
EgRADST W43 F Bt B8 25 L 5 L & FE R 4 W 48

expasy.
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FHTEZL U B AF Protscale Chttp://web. expasy. org/
Protscale/) #1 ) Hphob. /Kyte&-Doolittle 34 ¥ T jill
A BT R /K

2.2.2 [55IK L I AE R S T K AN E A s
SignalP5. 0 Chttps://services. healthtech. dtu. dk/
service. php? SignalP-5. 0) #il{ill EgRAD51 2 & & A
=2k ¥ 1 i TMHMM 7 28 IR 45 28 Chttps://
services. healthtech. dtu. dk/service. php? TMHMM-
2.0) 7 Hr EgRADS1 & 75 % A 5 I X 35 12 Al Euk-
mPLoc2. 0 Chttp://www. cbsio. sjtu. edu. cn/bioinf/
euk-multi-2/) I % 8 1 #9240 M £

2.2.3 ST 5] AL I SOPMA
(https://npsa-pbil. ibcp. fr/cgi-bin/secpred sopma.
pD HEAT 8 i A5 H U 5 i A SWISS-MODEL
FEL R 55 # %t Eg RADS1 ) = 4 45 #4 #E 47 FUi
2.2.4  WEIRAL AL O-BEEEAL AL a1 Ko N-WE JE AL A7 i il
M iZ A NetPhos3. 1 Chttps://services. healthtech.
dtu. dk/service. php? NetPhos-3. D FEL &K AF T Eg
RADS1 & M W B W b 17 &, 3 M 78 & &1
NetOGlyc4. 0 Chttps://services. healthtech. dtu. dk/
NetOGlyce-4. 0) F1 NetNGlycl. 0
(https://s « ervices. healthtech. dtu. dk/service. php?
NetNGlye-1. 0) #iill Eg RADS51 2 11 O-H# Ak A7
RN NSRRI A R

2.2.5 EgRADSI U RM N fHH ABC pred.
SVMTriP #l TEDB %44 2 (https: //www. iedb. org/)
B EgRADS1 i {5 % B 40 fd % {2 ; {£ J§ IEDB il
SYFPEITHI 4 4 I 85 F A Pt 3 T 40 R 4L
2.2.6 EHAMRSFEEEIN 12 H7EL My CDD
(ncbi. nlm. nih. gov/cdd) WM Eg RADS51 & H A9 £ 5F
e aprR

2.3 EgRADS1 B R BESI A ZLELT MM
# @ i NCBI W % BLAST # J¥ (Basiclocal
Alignmeng Search Tool, http://www. NCBI. nim.
nih. Gov/blast) 43 #7 & A ¥ 5 R FE M. 2 A1 MEGA11
B C http://www. net/) Xt
EgRADS1 A Ah 4 19 RADS1 590 M R4 K 7
o

2.4 qRT-PCR #& & 8.5 3¢ 3 s & 2L AT A o F T sF
Eg RADS1 A B Rk 2w # B Eg A 24 LI
M, % BER 3 000 3k /4L, 50 B 2SO B2 B 2
KA (DOX)H 100 pmol/L % 5% 3¢ 3% il ( Hermine,
HM) 4,100 pmol/L DH-330 41.DOX 4 DNA #i
Pifs Z M (R-D 4 HM+RI-1(1 2 D4 DH-330
+RI1A = D, 249 T 24 h J5 A4 Eg, &
JI Trizol ¥ 4R HUE RNA, JF I Ho B2 Rl i . R H]

service. php?

Megasoft-ware.

PrimeScriptTM reagent Kit(NO. RR037A) ik 7 & ik
T ¢DNA ) & M. &k ] oRT-PCR # W Eg
RADSImRNA, 5I#F5) W& 1, i1 B4 TARA
Al A IR R B P B AL B AR A i 3 A
FAL 200 B AT, B 25 T AL/ A A
X B =2 A Ry KB <0, 5 5 RIKREAR,

1 5¥MER
Table 1 Primer information
A 519751
Gene Primer sequences(5'—3")

EeRADS1 F:GGCACTGATGGTGGCAATCTCC
€ R:CAGAAGATCCGCTCCACTTATCGC
F:GCGATGTATGTAGCTATCCAGGCAGTGCTCTCGCT

W Bactin ¢ A ATCCAGACAGAGTATTTGCGTTCCGGAGGA

& R

1 EgRADS1 EHHREERF T

%% NCBI #F i) EgRADS1 JE A cDNA 4 K
1604 bp, %t 378 4~ & £ B, H J¥ % & MLSD
PDFRELVMLPLPTSVLRELSRAGYSNVGEISGLT
IEQIESVCKIPKPRAASIATIIQEHASLRKDSVFTT
NFPNKNLFYPRSALQMLHPSLSNLVNPSEFRVA
NVLTMSKSFDDLMGGGFPCGRITELCGQPGVGK
TQFCLQTCLTVQIPQWCGGLAGEAIFLDTEGSFI
PKRLHQMAVELVKHCQTMLAPYDSYADAEEK
VACLEALSRIPTEESLLSKVHYIRCTGYLQLLAA
VQRLGEFCKYHPNIRLIIVDSIALPFRYEFEDIPQ
RNRLLAAVAQSLLSTASAQNAAVIMTNQITTKF
VTSETSATTRSTLVPALGESWGHICSVRLLLSK
AEGSDAEQRRTARLLKHPGRPPGTAAYQVTA
GGIRDCF,
2 Eg RAD51 EEHYIEL MR

FIH A= W) 15 B 2% B4 ProtParam #4743 #7, Eg
RAD51 B F 2N Craso Hagso Naos Os44 Sy » 43 F I
BN 41,521 93 ku, B pl {f 4 7. 95, 45 G B faf (1) 5%
F R (Asp + Gluw i 35,747 1F B faf 18 5% 2L B 4 (Arg
+Lys) N 37. T EBHBCH 5 861; AR E ZE (D K
44,4240 ARGE) JB AR E & IR W48 5k
93. 70, &4 3 K M 48 07 B {H (GRAVY) 4-0. 009, 4
FEAKEMA, ZEAMEEMYA 30 h (mammalian
reticulocytes) , & P =20 h (yeast), & § > 10 h
(Escherichia coli) ; JH G R Eh 25 160,
3 Eg RAD51 EHES A B R #18 K L 4 5 7E L
T i

ffi ] SignalP. TMHMM 7E 4 Ik 55 # 1 0l Eg
RAD51 B{5 5 Bk, Sec/SPI 2 0. 0022(J& 1), F£WiZ
BTG5 IR AL S A E A5 KT, AT e 2R
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TIEE ., WARFEALEE X B (& 2), Euk-mPLoc2.
0 fERI AT Eg RADS1 & 11 7] fig 5 7 T 40 Mo 4%
.,

SignalP-5.0 prediction (Eukarya): Sequence

uuuuu

Probability

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

1 Eg RAD51 =S KO
Fig. 1 Signal Peptide analysis of Eg RAD51 Protein

TMHMM posterior probabil ites for WEBSEQUENCE

08

08
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Fig.2 Transmembrane domain of Eg RADS51 Protein

4 Eg RADS1 EAME/HKHE

FH e 4 1 I 5% 144 Protscale 1 ) Hphob. /
Kyte&. Doolittle 3% il Eg RADS51 % [ #Y 3% / i 7K
PEZERANIE 3, %A FFE SR 346 A& R vk AL o
KM B L 3 K e RAE -2, 489, 7R 259 i & 3
2 % HE AL 11 B 7K M i, e R E R 2. 533, AR
B LA/ B X5 .

ProtScale output for user_sequence
155

150 |
145 | v _ _
wol, i B S T ]

Molecular weitl:]ht

135 Mo VVVVVV
130 L4\ R A N f :

Score

105 b R S i
100 : :
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Position

T AU AU Eg RADST I 20 5 1R % & v o Al AR08/ K
1553 (S F RSk M IEE R R B K o
3 Eg RADS1 EAMFE/BKES T
Notes: The horizon axis represents the position of amino acids,and
The long-term axis representation of hierarchy (positive values report)
Hydrophobicity and negative values represent hydrophility.
Fig. 3 Hydrophobic map of Eg RADS1protei

5 Eg RAD51 ERMRTFE MBI

Eg RADS1 1 H AT & ¥ 1 — B IR /K A g 1) P-
loop(P-loop NTPase) %5 # 4 #8 % & (Bl PRK09302
R F ) MR SFES I (T 106-146 S FLFRE I >
1) Fl RAD51C 5 41 il {2 ~F 25 4 38k (57 T 127-358 %
BRI Z ) (F 4,

Conserved domains on [;

B 4 Eg RADS1 EAMRSTLEHIE
Fig. 4 Conservative Domain of Eg RAD51 Protein

6 EgRAD51 ERMBEER AL X O-tEE L L <70 N-
PEE AL =

NetPhos3. 1 7EZ M i 43 #1 Eg RADS1 & 1 i &%
A 67 MERRALAL AL, P 32 N2 E TR (Ser) BEFR 1L
£, 26 A 75 % MR (Thr) B B2 1k 7 &5, 9 A & & M2
(Tyr) BERRALAL 55 (B 5), NetOGlycd. 0 78 28 W vk 43
MHZEHAETE 4 A OB 3 AL W 76 7 45, 17 F 45 18,
65.309 1 315 i & He @ 4b . /3 {8 439 b 0. 5.0. 58,
0.65.0.73, NetNGlycl. 0 FELRIMF A IZE A A
1A~ N-BESEAR AT A, A7 T 55 100 37 4 3 8 5% 36 Ak (&
6),

NetPhes 3.1a: predicted phosphorulation sites in CDS15925.1

Serine
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T+ 210 058 20 A 3 2 R T W T O 5 2 38 2 1R 36 05 R Wl 7R 1L

AL 55 0 R LR AR R T A PR W R AL o AL
5 EgRAD51 ZEAMBE WAL S H

Notes: Red indicates the red vertical bar represents the serine
phosphorylation site; Green vertical bars represent threonine
phosphorylation sites; The blue vertical bars represent tyrosine
phosphorylation sites.

Fig. 5 Prediction of phosphorylation sites of Eg RAD51 protein

NetNGlyc 1.0: predicted N-glycosylation sites in CDS15925.1
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EEY
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£
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£
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EY
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iy
0
o 50 100 150 200 250 300 350

Sequence position

B 6 EgRAD51 EEK N-HEENL ST
Fig. 6 Prediction of N-glycosylation sites of Eg RADS1 protein
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7 Eg RAD51 EAWTELEH 8 Eg RADS1 EHK T.B HRAL
i& il SOMPA ¥ SWISS-MODEL 4 #7 Eg Mk E B H R 0. 8 I, ABCpred 3 4 i ] Eg

RADS1 8 2 &5, o Z R 5 o IRE &5 RAD51 HHMAH 134 B4 EN(E 2), SVMTriP
45,24 % JEAREE 5 15, 08 %0, B B i 3. 97 %0 . MG B3 B i 7 K 31-35,103-122, 169-188, 218~
Midi 35. 71 % (W 7). i e fsmE —RE 237,276-295, 339-358 (% 3). IEDB # 4 #i ] Eg

A BRI B = SN 8. RADST & 34 15 4 B AR A (R 4.8 9), B3
A L R AR PB4 S8 B 4 0T JE T80 4 B A

Tt e Wit fi32-115. 171181, 187-222, 343-347, % EDBI
pilinbiomesiiiviminbrmesisbibaelivivbervimisibovssbo TELR B AT 43 B HLA-DRBI * 0701 FR i ¥ 40 il T 20
TQFCLQTCLTVQIPQWCGGLAGEAIFLDTEGSFIPKRLHQMAVELVKHCQTMLAPYDSYADAEEKVACLE \ . .
cheehhheeeecccccccccccceeeeecceece ccce H@i%’fj%ﬂ HIIA—A * 1101 FE%H’@%%’@ T élﬂﬂ@%’fﬁé}
ALSRIPTEESLLSKVHYIRCTGYLQLLAAVQRLGEFCKYHPNIRLIIVDSIALPFRYEFEDIPQRNRLLA
ey HRF 0.3 Byor B4 A8 AF1 17 (G- 5,3 6).

AVAQSLLSTASAQNAAVIMTNQITTKFVTSETSATTRSTLVPALGESWGHICSVRLLLSKAEGSDAEQRR
hhhheecccccccccccccchhtcccccccchheeeeecccccchhech

TARLLKHPGRPPGTAAYQVTAGGIRDCF

065
hheeeccccccccceeeeeetttccche
w T - 0.60
H--HEHHH -
Al [ L 055 -
050
o
Helix o
Sheet ﬁ 0.45
Tum ———
Coil 0.40
035
ol 030
50 100 150 200 250 300 350 - o s e Sy e S P s B ey ) e ) P By ey e
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Position
T h(WE )RR o BRHE s e (A0 60) TR TP §E 5 () Fom BRI
c(Hg () R LR A it & 9 IEDB %l Eg RADS1 &4 B 4R i
7 Eg RADS1 EAMZHERTHN Fig.9 1EDB predicted Eg RAD51 protein B cell epitopes
Notes:h (blue) indicates a helix. e (red) denotes extended strand;
t (green) indicates 8 Angle;c (yellow) indicates random coiling. % 2 ABCpred Wil Eg RADS1 ZE B ff R
Fig.7  Prediction of secondary structure of Eg RADSI Table 2 ABCpred predicts Eg RAD51 protein B cell epitopes
F5 BRI 51 AR AL E SHE
No. Amino acid sequence Start position Score
1 KRLHQMAVELVKHCQT 176 0.90
2 SALQMLHPSLSNLVNP 86 0. 89
3 EQRRTARLLKHPGRPP 347 0. 87
4 SGLTIEQIESVCKIPK 35 0. 86
5 KHCQTMLAPYDSYADA 187 0. 86
6 KHPGRPPGTAAYQVTA 341 0. 85
7 PCGRITELCGQPGVGK 356 0. 84
8 GESWGHICSVRLLLSK 125 0. 84
9 ASAQNAAVIMTNQITT 290 0.83
10 GESWGHICSVRLLLSK 325 0. 82
11 LSNLVNPSEFRVANVL 24 0. 82
12 QWCGGLAGEAIFLDTE 155 0. 81
13 ATIIQEHASLRKDSVF 57 0. 80
R 3 SVMTriP ¥l Eg RAD51 B8 B A KL
Tab 3 SVMTriP predicts Eg RADS1 protein B cell epitopes
=2 fir & BT 5 [C¥ix
No. Location Amino acid sequence Score
1 218-237 EESLLSKVHYIRCTGYLQLL 1. 00
2 276-295 NRLLAAVAQSLLSTASAQNA 0.71
3 31-35 VGEISGLTIEQIESVCKIPK 0.65
4 169-188 TEGSFIPKRLHQMAVELVKH 0.55
— 103-122 EFRVANVLTMSKSFDDLMGG 0.42
8 g RADS1 & 0= R4 HFN | ’ VANVLTMSKS oG
6 339-358 SKAEGSDAEQRRTARLLKHP 0.33

Fig. 8 Prediction of tertiary structure of Eg RAD51
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% 4 IEDB Wil Eg RAD51 8 B fff1 3k i
Tab 4 1EDB predicts Eg RADS1 protein B cell epitopes
B R HR A ik Bt KK
NO. Start End Peptide Length

1 5 16 PDFRELVMLPLP 12

2 29 29 S 1
GEISGLTIEOIESVCKIPKPRAASIAT

5 9 15 IIQEHASLIKDSVFTTNFPNKNLYP 8
RSALQMLHPSLSNLVNPSEFRVAN
VLTMSKS

4 117 119 DDL 3

5 121 125 GGGFP 5

6 156 161 WCGGLA 6

7 171 181 GSFIPKPLHQM 11

8 183 184 VE 2
KHCQTMLAPYDSYADAEEKVACL

g 187 = EASR%P’I‘EESLL 36

10 230 231 CT 2

11 233 235 YLQ 3

12 267 276 YEFEDIPQRN 10

13 305 326 TKFVTSETSATTRSTLVPALGE 22

14 343 347 GSDAE 5

15 357 362 HPGRPP 6

% 5 IEDB il Eg RAD51 &8 T # R (MHC —% 4 F)

Tab 5

IEDB predicted Eg RAD51 protein T cell epitopes

(MHC class I molecules)

F5 BRI SRR KEGp Bl kB ik Bt I
NO. start end length core_peptide peptide score
1 257 267 11 IVDSIALPFRY IVDSIALRY ~ 0.824038
2 73 83 11 TTNFPNKNLFY ~ TTNNKNLFY  0.755995
3 216 227 12 PTEESLLSKVHY  PTEESLLSY  0.705547
4 259 267 9 DSIALPFRY DSIALPFRY  0.5502
5 72 83 12 FTTNFPNKNLFY ~ FTTNKNLFY  0.495711
6 190 199 10 QTMLAPYDSY QTMLAPDSY 0. 450054
7 299 307 9 MTNQITTKF MTNQITTKE  0.32486
8 219 227 9 ESLLSKVHY ESLLSKVHY  0.313143
% 6 IEDB #iilll Eg RAD51 &8 T #if kil (MHC Z3 4> F)
Tab 6 1EDB predicted Eg RAD51 protein T cell epitopes
(MHC class IT molecules)
B OREMA FRME KE Db Bl kB ik Bt HE
NO. start end length core_peptide peptide score
1 275 289 15 LLAAVAQSL RNRLLAAVAQSLLST 0, 7732
2 174 188 15 LHQMAVELV TPKRLHQMAVELVKH 0, 7224
3 274 288 15 LLAAVAQSL QRNRLLAAVAQSLLS 0. 7129
4 101 115 15 FRVANVLTM PSEFRVANVLTMSKS 0.531
5 175 189 15 LHQMAVELV PKRLHQMAVELVKHC 0. 5066
6 85 99 15 LQMLHPSLS  RSALQMLHPSLSNLV 0, 4492
7 100 114 15 FRVANVLTM NPSEFRVANVLTMSK 0. 4297
8 273 287 15 LLAAVAQSL PQRNRLLAAVAQSLL 0. 4254
9 4 18 15 FRELVMLPL ~ DPDFRELVMLPLPTS 0. 4129
10 173 187 15 LHQMAVELV FIPKRLHQMAVELVK 0. 413
11 84 98 15 LQMLHPSLS  PRSALQMLHPSLSNL 0. 4073
12 252 266 15 LIIVDSIAL NIRLIIVDSIALPFR  0.393
13 163 177 15 FLDTEGSFI ~ EAIFLDTEGSFIPKR 0. 3821
14 276 290 15 LLAAVAQSL NRLLAAVAQSLLSTA 0. 3368
15 3 17 15 FRELVMLPL ~ SDPDFRELVMLPLPT 0. 3201
16 83 97 15 LQMLHPSLS  YPRSALQMLHPSLSN 0. 3133
17 333 347 15 LLLSKAEGS ~ SVRLLLSKAEGSDAE 0. 3001
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