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Cloning of the ORF of TAKI1 gene of Echinococcus granulosus and bioinformatic analysis of the protein
LIU Li-ying',LI Jun®?,ZHANG Wen-bao™?, WU Jun', YANG Mei*" (1. Labour and Environmental Hy-
giene Department sCollege of Public Health s Xinjiang Medical University sUrumqi s Xinjiang 830011, China ; 2. De-
partment of Biochemistry and Molecular Biology sSchool of Basic Medical Sciences ,Xinjiang Medical University ;3.
State Key Laboratory of Pathogenesis , Prevention and Treatment of High Incidence Diseases in Central Asia »Clinical
Medicine Institute of First Affiliated Hospital s Xinjiang Medical University ;4. Xinjiang Key Laboratory of Molecu-
lar Biology for Endemic Diseases , Xinjiang Medical University) ™"

Objective To clone the ORF of gene TAK1 of Echinococcus granulosus ,and to predict the structural char-
acteristics and biological functions of EgTAKI protein.  Methods The full length of EgTAKI-ORF was amplified from
E. granulosus of Xinjiang strain,cloned into pMD20-T vector and sequenced. The amino acid sequence of EgTAKI1 was
downloaded from NCBI protein database. The physicochemical properties, phosphorylation sites, O-glycosylation sites, N-
glycosylation sites, hydrophilicity / hydrophobicity,conserved domain, transmembrane domain and signal peptide sequence
of EgTAK1 were predicted by bioinformatics analysis software. By MEGA 7. 0 software, multi-sequence alignment of
TAKT proteins from different species was performed and phylogenetic tree was constructed. The relative expression of
TAKI mRNA in different developmental stages of E. granulosus was detected by real-time quantitative PCR.  Results

The ORF of EgTAKI1 gene was 1 116 bp,encoding 371 amino acids. The theoretical isoelectric point was 5. 97 and the in-
stability index was 49. 59, which belonged to unstable protein. The fat coefficient was 87. 22,and the total average hydro-

philic coefficient was -0. 291, which was hydrophilic protein; EgTAKI protein contains 64 phosphorylation sites,3 O-gly-
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cosylation potential sites and 4 N-glycosylation sites. EgTAKI protein belongs to PKC-like family ; without transmem-
y p gLy y g p g y

brane structure and signal peptide,subcellular localization may be located in cell membrane, cytoplasm and nucleus. The

protein contains seven dominant B cell epitopes and has good immunogenicity. The secondary structure contains 34. 77 %

a-helix,5.12% B-turn,40. 97 % random coil and 19. 14 % extension chain. In the homology alignment of TAK1 protein,
the highest homology with TAK1 of E. multilocularis was 83%. qPCR showed that the expression of EgTAKI was dif-

ferent at different developmental stages,and the relative expression was the highest at adult stage.

Conclusion The

gene EgTAKI may be an important regulatory gene for the development and differentiation of E. granulosus. It is predic-

ted that the protein encoded by this gene contains B cell antigen epitope, which may become the target antigen for immu-

nological prevention and drug development of hydatid disease.

[Key words]) Echinococcus granulosus ; TAKI ; Bioinformatic analysis; PCR

20 L R 3K 90 9 PR H g s R R TR R £
(Echinococcus granulosus sEg) 5l EE Y N F It
PR U, A R R FERAT TR
b & 75 B P b DX, Gk SR L P R L U S A, R R
9 2 N R A B DA B AR Ol K e v L R B R H
B U 2R T T BoA 25 WiR 7 ARG YT L BAF
TE 245 75 RIAE H AR J5 & & i KU L PRt g
R R 2 25 TR BIT B 245 ) R AR 18 O 0 0T 50 4 A2 G T ik £y
T X, I Y B TR K AT RO AT

20 R BR 25 B X0 K AL T R A 2
s i B Y SR IR R A A A X A /G
RABE 2Bl o372 E T PR k) 15 57 14 it Sk 8 2 s 20 )
¥ I 22 5 3k B R KEGG & 48 45 3 % 40 7 & A%
K+ kB (nuclear factor-«B, NF-«xB) 1§ 5 i i 5 Toll
I Imd {55 18 o] L 45 2 A7 S il —, EgTAK 1 1
X SF 3 T HL R A B R R R IE M A
AR IR AL A A I T B SO 1 (TAKD)  BifR 22
D3 A B 9 U PO 7 (Mlitogen activated pro-
tein kinase MAPKKK7 5
MAP3K7) . 3 )5 51 %5 & CDS024499579. 1, TAKI
Je— M OCHE R 22 J R /O AR AR O AT AR K
A F B(transforming growth factor-8, TGF-8) , i@ 3k
B 7 (tumour necrosis factor, TNF), F 40 i 4~ %-1
(interleukin-1,1L-1) DA} B 401 M0 52 14 B J50 25 908
TAKL Jj& MAP3K Z K M — i 220 5 H 45 5 H A
(transforminggrowthfactor-8 activatedkinaselbindin-
gprotein, TAB) 45 & A 6 & 74 8005 V6 FH Ao i . 24
TAKL 6 5 . v LR R L 12 R AL B bl B4l L m]
S KT B (nuclear factor-kB ,NF-«B) Ffl12z %5
WAk 3 B B B (mitogen activated protein kinase,
MAPK) 8555 5% T 38 i . 2 15 40 M 09 A2 K A0 L AR
T A5 A ST DA G 8 R SR AR ek % e
Z T A A BB 9 AR R RS MAPK {5 5 i # AH
%Ll MAPK {5 556 53 5, (2 3F 0 R w0 20 it 1] 1%
BAS I, I 5% W He A R R R . TAKL 765208 A
TR L R E AR T, Nemo Ff #§ (nemo-

kinase kinase 7,

like kinase, NLK) & —#f{E #t# MAPK ¥, TAKI-
NLK 25k 5 R 78 75 i BT 22 2OV i 19 9 IR J2 o g &
W, 25 Wt f5 55 &%, Wat 5 55 S &AM
AR & B 0405 10 5 40 A 3 5 0 T R A 3 5
A A B S L (HH R G T 400k B Bk 2%
TAK1(EgTAKL) £ M 454 F1 D 5e 1) AF 7% fif D iz 38

ARBFFE L EgTAK1 3£ ORF 4 K Jf i
YT 5 ARG R A W 05 B2 O 0 T00N G g 1 28 11 i 3
TR 5 K0 5 R R ) D) B 5 SR FH S I 9 O E
PCR A5 I 240 074 Bk ¢ AR W] & B BBt TAK 1 ZE
AR 263k 1 25 535 Mk — B 9T Eg TAK 78 41 ks i
BREE VAR K E A TR AL 25 B

MRE %

1w

T R 55 T BB S AR B AR Eg 1
25 2F S IOE L O R AR A IR R Bk 4 R RSk ML EL g i
R ph A ER A b O e TR 5 B R B K A
AL, B RNA $RBOR & 5 R skt ) £ 35 1 31
TF 3 E Thermo Scientific A= ¥3 AR/ Fl; PCR §7 3% 45,
& DNA 3% B2 K A A 253000 35 0 A K 05
LY/ /NI
2 Ak
2.1 % RNA &KLY cDNA # # % f# [ Trizol %
R Eg 4 &2 Rk M (PSCO USR8 RNA, &
2 7 A SO o vk B R Al BE L i R S R A R
cDNA. A % (20 pL) : gDNA Eraser 1 pL.5XgD-
NA Eraser Buffer 2 pL, Total RNA 1 pg,RNase Free
dH,O ZBAEBN 10 pL. % 3~5 min; PrimeScript
RT Enzyme Mix I 1 pL,RT Primer Mix 1 pL,5X
PrimeScript Buffer 4 pL, RNase Free dH,O 4 pL,
2000 r/min(GEO2FAE 3 em) B0 2 ming W 554 37
C 15 min,85 °C 5 s, T-20 CHAEHM.
2.2 TAKI AR# LS5 al s &M NCBI &3
Gene 1D:36346045 F#k EgTAK1 %[ ORF F41, i
H Primer 5. 0 Bt # %3 ORF 2K 7 51 (1 4 5+
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PS4, gAY TR B ) A B, Primer-F: 5'-
ATGCTTCGCGATAAGGGCA-3',
TTAAATGTATTGTAGAATAATATTTGCAG-
3. FIR G A5 21 PSC cDNA AR, 47 H Y 3E
PCR ¥ . PCR ¥ # 1Ak & (25 pL) :2 X PCR mas-
terMix 12. 5 pl.,RNase Free dH,O 8.5 pL,#Hx cD-
NA 2.0 pL. EVFUW#BI45 1.0 pL, R 5&MF:95 C
WAEPE 3 min, 95 ‘CAEME 30 5,56 CiR K 45 5,72 CIE
1 min, 4t 34 AFEER;72 CHEAH 7 min, PCR =¥
28 1. 0% B A5 WE B I L UK % E JE HE AT IR Wik, 5
pMD20-T #{k % 4%, # fb A2 25 DHSa K12 %
PR 3 2o PR YF PCR 0 8 BH 1 o B8 0 9F A7 VR 35 5%, A
F A o I T Y i B 2 BORE L B AR ) TR A RR
28w

2.3 AHfEEF oA & NCBLfE Protein H 4
J& (https://www. ncbi. nlm. nih. gov/protein) 91 T %
EgTAKI1 % [ (XP_024345997. 1) & L2 F 41 . iz
TEL B A ProtParam Chttp://web. exPasy. org/Prot-
Param/) #ilIl EgTAKI 4 1 B9 3 AL M 5t i3 HI7E 24K
{4 NetPhos 3.1 (http://www. cbs. dtu. dk/services/
NetPhos-3. 1/) #iil] EgTAKL #& 11 1 8% iz 1k 7 21, 32
FTE & B AF NetOGlye 4. 0 Chttp://www. cbs. dtu.
dk/services/NetOGlyc/) #1 NetNGlyc 1. 0 Chttp://
. dk/services/NetNGlyc/) Tl il
EgTAKI #H M O-FE Ak 07 5 & N-BE AL 55 48
J DNAStar #4711y Protean F2 7 Wil EgTAK1 &
H B BT R , AL 56 35 K P8 £X (hydrophilicity) 30 R P
5 %4 Cantigenicindex) . & [l A] J M 45 44 (surfaceproba-
bility) ; i [ 7F 2k # 4 ProtScale Chttp://web. ex-
pasy. org/protscale/) 43 1 EgTAK1 & H 09 2£ . i /K
;32 ] SignalP 5. 0 2 /% Chttp://www. cbs. dtu.
dk/services/SignalP/index. php) Ml EgTAK1 #E H
{55 Bk ;12 A Euk-mPLoc 2. 0(http://www. csbio. sj-
tu. edu. cn/bioinf/euk-multi-2/) X% 25 H . 20 g & v
PEAT B 5 32 FH AE 26 B 3% CDD (ncbi. nlm. nih. gov/
cdd) 1 ORF finder (nchbi. nlm. nih. gov/orffinder/) Fi
W EgTAKI 28 1 09 O/~ 25 04 S8R0 78 5] 2 4 5 32 JH 7R
2% TMHMM 2. 0 Chttp://www. cbs. dtu. dk/
services/ TMHMM-2. 0/) il EgTAKI 1 H i) 5 i
2 ) 1 32 FH SOPMA Chttps://npsa-prabi. ibep. fr/
cgi-bin/npsa_automat. pl? page=npsa_sopma. html)
W EgTAKL i H &5 5 13 AR 23 F SWISS
MODEL Chttp://www. swiss-model. expasy. org/) f4
H# EgTAKL M [W] P A A, 73 A H = 4E 454 5 3@ 2o
NCBI M %% BLAST 7 /% (Basic Local Alignment
Search Tool, http://www. ncbi. nim. nih. gov/balst)

. !
Primer-R: 5-

www. cbs. dtu.

Gy AT L F A [FEAE L 32 ] MEGAT. 0 8% Chttp://
www. megasoftware. net/) {4 B [ & G L,

2.4 TAKImRNA kK85 2 F o KR E
1) R R K 2% U W) & & B BORE AR L RNA %5
cDNA, LU R, LA Eif 2 356 K gk 47 28 2
PCR(qPCR)., MK Z (20 uL): SYBR Green PCR
Master Mix 10 pl.,ddH,0O 5.8 pl,cDNA 2 pl, E.
TSI W& 1 L, QuantiNova Yellow Template Dilu-
tion Buffer 0.2 pL., BN MER 3 K. RN E&MG:
95 CHIZAEPE 2 min,95 CAEPE 5 5,58 CHE M 30 5,65
CHEAR 5 s, 2 39 NMEH, KA LR ACH(Qr=
20O TRTT R B 3 DR T IR BER 2% o Sk ) K n ol
H )RR G B Sk i T AT 22 SR AT

2.5 %t F o4 I Graph Pad 9. 0 34 % 54
AT ¢ KB4, 24 P<<0.05 HESAGFITFE X,

& R

1 EgTAK1 EFEMEE

WAt sI P H 5L K #5147 PCR 9738 A 1. 026 3¢
A S s L A N BT AR AR K R B K
1629 bp, /N EBKERN 1116 bp(E 1, KEN
1116 bp By H BEZ ¥ 5 NCBIGene 1D: 36346045
ORF J7ol5t 4 —3. KN 1629 bp MK B4
Ff 5 GenBank:XM024499678. 1 ) ORF JF 41 5¢ 4 —
. WRFBS%/NR B 5 BioEdit b X} 7R #
J¥ 51 e B [ 5L

bp M 1 2 bp

2000 1629
1000 1116
750

500

M  DNA ###&#(DL2000) 1.2 4 51K A S 3 H Egeifl I H
%N EgTAKIPCR %4
B 1 EgTAK-ORF PCR ¥ =4 ik &5 R
M DNA marker (DL2000) 1,2 PCR products of Egeif and
EgTAK1
Fig. 1 Electrophoresis results of EgTAK1-ORF amplified products

2 EgTAKI1 £¥{E BZ 5

2.1 #ALHHE  EgTAKI RN X M 1 116 46
S ., w371 M E K ®R T N
Crsss Hagrr Noyy Oses Sy » AHXT 43 F BT 2O 42 . 58 X 107,
iS4 S (PD N 5. 97,2 % HH .30 h(mammalian re-
ticulocytes) >>20 h(yeast) >10 h(Escherichia coli),
AR EFER N 49.59(>40) . B TABREEN . B
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FRECH 87. 22, BF ¥R K R BUH-0. 291K &SR K
B, EgTAKI & & Fh & MR % B UL A\ 4 1,
AR (lew) MF AR () B HHZ . & 7. 8%
W P F0F F CAsp+ Glu) IR LR R BN 49, Bl ik
i IE B faf CArg + Lys) B9 & & R 4% 2 5 N 43,
EgTAKI # M & A PR X 3k E 2 A 2-18.,21-37 .41-
49.,52-66, 71-73,76-79, 81-92, 98-107, 114-121, 124~
125.127-130,150-167.172-174 ,176-200,207-217 .219-
227.237-244,246-259.,262-280,292-294 ,295-299 , 304~
314.,317-340,342-353,355-361 13 % H iR 5% J Fff a7 , 1
SRR AT RE MR AR Y X Bk AE 2-9.11-16,32-
26.30-32,54-61,63-65,74-82,100-104,115-117, 126~
130,149-153,159-163,185-194,207-216,219-223,237-
238.240-242.266-277,295-296,305-313,320-325,333-
339.,344-350 {if 24 & g fff 3 (&l 2)

r 1
20 4 60 80 100 120 140 160 180 200 220 240 260 280 200 220 240 360

B 2 DNAStar 5 #5947 #9 EgTAK1 B & TS
Fig.2 Variousparametersof EgTAKlanalysed by DNAStar

2.2 BEBRALAL B O0-HE A AL B A N-¥E A AL 4L &
EgTAKL A& A 64 MR & KA 37 4
225 TR (Ser) WEFR AL A 5, 18 > J5 &R ( Thr) 85 R 1L A7
FT A EEER (Tyo) BEFR AL 51 (Bl 3) . NetOGlycd.
0 TELE W3l 2 BT HAFHE 3 A O-BE &AL W AE 07 4, 7 T
55 22,26 A1 108 (i SRR AL , 15 4343 5 2h 0.57.0. 56,
0.51(¥1>>0.5) ;R ] NetNGlyl. 0 78 L #4420 #r %
ZAE HON-BE R AV A5 (N-glycosylation) H 4 4>, 435
L F 55 31.96.260 1 369 i R FMRFL ILAL (K 4).,

NetPhos 3.1a: predicted phosphorylation sites in XP 024345997.1
L L L L L N

Serine
Threonine
Tyrosine

Threshold —— |

Phosphorylation potential

®

se 100 150 200 2se 300 350
Sequence position

®

B 3 EgTAKI EH®BER kL &
Fig. 3 Phosphorylation site of EGTAKI protein

2
1395
NetNGlyc 1.0: predicted N-Glycosylation sites in CBG_HUMAN

Potential ———

Threshold
T 14 eeheld
2
£
5
&
2 0.75 -
s
2
k]
2 s
8
3
2 0.25 |
i

@ T T T T T T T T
o se 100 150 200 250 300 £ 400

Sequence position

4 EgTAKI EQ N-HEENX AN
Fig. 4 predicted site of N-glycosylation of EgTAK1 proteins

2.3 #.%kH EgTAKI & EAFH .4 210 &
FETR 5% AT eI AE -2, 811, S5 K ME S i 3 55 364 {4
FEWRHR L B i 2. 356, Bk ME R i E A BA
LA HKAE X 384 A (B 5)

5 ProtScale output for user_sequence
! ! Hphob. / Kyte & Doolittle

Score
o

50 100 150 200 250 300 350
Position

AR EgTAKY Y 2 2 2 5% 647 00, B AR 28 2% /5 K M 15
Ay (UH 2R 7R K L IE A 2R sk M) .
5 EgTAKI1 ¥/ KM
Notes: The X-coordinate represents the site of amion acid residues,
Y-coordinate represent score of hydrophilicity/hydrophobicity
Fig. 5 Hydrophilic/hydrophobic analysis of EgTAK1

2.4 HTFLEMIR EgTAKI EHEAEHMEE CH
(PKC-like) #8 5 15 A AR ST 45 # 3, A <7 X dsl A7 T~ 41~
287 FILIRILFLZ 0] (F 6)

1
Query seq. TP binding site
superfanilies

PKc_like superfamily

Bl 6 EgTAKI EHMMRFLEHE
Fig. 6 Conserveddomainsof EgTAKIprotein

2.5 BREMB.EITRAT B KN
EgTAKI HEHTLFESIKE 7 AR dE & A, B
To i WL F sk (B 8) L Wil Eg TAK & H Al B8 & i T
2 A L 4 A BT S AN

2.6 B# A Ek4r EgTAKI &HHA 10 4 B 40t
JRZr (B 9), F LRI HI LR 1,7 Sl fE i B
iR A
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SignalP-5.0 prediction (Eukarya): Sequence
SP(sec/5PT) =
s

Probability

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

7 SignalP ¥l EgTAK1 {5 S Bk
Fig.7 SignalP predicts EGTAKI1 signal peptide

TMHMM posterior probabilities for XP_024346997.1

08

06

probability

02

S0 100 150 200 250 300 350

transmembrane inside

outside

8 EgTAKI & A BB &5
Fig.8 Transmembrane domain of EgTAK1

* 1 IEDB 7EZ& WA EgTAKI E 8 B AR R L
Table 1 predictionof the B cell epitopes of EgTAKI1 protein
using IEDB online

JF5 RIRGA S5 HIERIT A KB (bp)
No.  Star site End site Amino acid sequence Length
1 5 m KGNVRQLKNEELTVCVERVK 10

SLPNIPEDAIQIEKWGVSGG
2 66 75 FMNTIVERIY 10
3 103 103 M 1
4 118 120 SLQ 3
5 124 131 YSEAKYNI 8
6 185 197 FERSKEELQSVNQ 13
7 210 220 RHKDKFFASYS 11
8 240 256 LDQVVNPHSVRIRSCPP 17
9 267 284 AEDPRQRPTATQLVRLFD 18
ENAEAPSTSQEISIITDSQTTD
10 303 358 ALSEIPIRHEDETATIHARES 56
EPDIEMTVNVKDF

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Position

& 9 IEDB #iifllf) EgTAK1 B 40 B i [& 3% fir
Fig. 9 EgTAKI1 B cell epitope predicted by IEDB

2,7 ZB/EMAZ LN EgTAKL —HEEH B
SER R o MBE G 34. 77T %3RS 5. 12%, T AR

i di 40, 97 %6, % fif 4 (5 19. 14% (F 10), SWISS-
MODEL & 8 1 5% & F Ry [ J S 28.35%, i
Kk F|ERER TR (=30%) ., iz JH Uniprot £ %K
ff Chttps://www. uniport. org/uniport) & 3 A J&
TAKI EHSZE A FEPES R 31300, h = 4E 4514
RRAY P 11 T R 32 Tl 235 ) W 00 52 4, MR e 495 449 1 JE MR
Gl A =S5 M A A Sy A, KR
TAKI 2y 2 2 R 3 38 DNA S5 5 358, B0 A
LA E 12 A S50 IR 25 4 20 B i) A4 485 45 Bk B iy, B
A MR AL SZ Ky T 45

10 20 38 a0 50 60 70
| | | | | | 1
MLRDKGNVRQLKNEELTVCVERVKSLPNIPEDALQIEKWGYSGGSYGDVSFGTYRRKKVVKKDFRFMNTL

hh hhhcchhhhhhhhhhhhh hhheeeeee tt ee ‘ttceeeehhhhhhhhhh
VERIYNYREAYTLATCNHPNIVKF IGAGPNTRMADIRYVVIEQATDASLQELIYSEAKYNIWHVMLWALH
hhhhhhhhhhhhhhh tteeecees eeeeechh hhhhhhh hhhhhhhhhhhh

LADGLDYLHSRAEP T THRDLKPANMLLFDGCT TLKISDFGSSKIFERSKEELQSVNQGSLFYMAPEVQQR
hhhhhhhhht ee hhhhcchhhhhcecttcceecchhhhh
HKDKF FASYSKSVDVYSMTVSIWEMLTRRLDQVVNPHSVR IRSCPPF LQSLFDRGMAEDPRQRPTATQLV

ttceeeetttceeeee

eehhhhhhhhhhht c hhhhhhhhh tt: hhhhh
RLFDLIMCKVCTMDTSQLCTHFENAEAPSTSQETISITITDSQTTDALSETPTRHEDETATIHARESEPDIE
hhhhhhhhhhc heeee eeeeee c hheeeh =

MTVNVKDFGLVFTANIILQYI
ceeeecttecceceecacece

il

ribfed

-

15

e oh TR - BBIE s e Fem TEAMEE ; ¢ R TCRLIN A i 5 ¢ 7R B-Fe M
10 SOMPA Hiflliy EgTAK1 — R4

Notes:h means a-helix; e means extended connection;c means ran-

dom curl ;t means B-turn
Fig. 10 The secondary structure of EgTAK1 predicted by SOMPA

B 11 EgTAKI M= 4 4HiEa
Fig. 11 3D structure model of EgTAK1

2.8 RABRAFILHE ZiuFMME EgTAKI
S HAW R TAKL (2 51 7 41 3547 W] I8 0k L 3
iR WoR 54 KB 2 B BOKR 4 L (Echinococcus
multilocularis JEm) B IR FH — 8 EE 83% . 5
W R A 46 L (Hymenolepis microstoma , Hm ) J&
T4% .5 W R TR I 5 R 3 (Paragonimus west-
ermani s Pw) & 71% .5 4K 2 0 B (Clonorchis
sinensis ,Cs) & 64% . 5 B W M (Fascio hepatica
Fh)J& 54% . 53 HHEZR W 2R 08 (Drosophila melano-
gaster \Dm) & 65% , 58 #E S W B 5 4 ( Danio re-
rio s Dr) 42 58 % » 5 WG S A AE YN JWE (Xenopus lae-
vis s X4 60% , 55K EF 54 (Columba livia ,CL) f&
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56%, 5 mi FL 2K W N (Homo sapiens, Hs) J&
30. 3%, 5 /N (Mus musculus «Mm )2 31. 3%, 548
2 (Owvis aries ,Oa) 3% 31. 3% . 5 4 (Bos taurus - Bt)
& 31.3%,

AW EgTAKL LK R EgTAKL &
BT 5 ALY A (W& 2) 1 TAKL &5 ¥ 51
(R D PEAT X R A Mega?. 0 5818 TAKL &3
W75 & gL AL B (8 12), &l 12 iR EgTAKL &5
Em U Hn 89 TAK1 fE 1 "X bt Eg §
Em #b3e ZRE. EgTAKL 5 MW Cs . Pw M
Fh 1) TAKT BATE 1 A0 3 EHMSIE . R
WITHZL A& N DR ERM AR TAKL #£ 14
o3 3¢ b AT HE AR Y B T 5 A R MR D 5 44 1 B
A PRATE 2 B I U TCE , #8401 B 5 fa, 1 B s 11 30
W mEsh i1 sh i TAKL,

kX2 BYWTAKI EAFIERE

Table 2 Amino acid component of Eglnx

Yy fh 24 P B
Species name GenBank
N (Homo sapiens) NP_663306. 1
N (Mus musculus) BAA11184.1

442 (Ovis aries)

4 (Bos Taurus)

Wi (Columba livia)

AR ITIE (Xenopus laevis)
Bt f (Danio rerio)
A W (A pis cerana)

A 5 (Cimex lectularius)

XP_004011317. 1
NP_00107564. 1
XP_021142576. 1
AAC14008. 1
NP_001018586. 1
XP_016917872. 1
XP_014249311. 1

HBlig (Drosophila melanogaster) NP_732554. 1
W R W (Fasciola hepatica) THD20644. 1
TR I B W M (Paragonimus westermani) KAA3673317. 1
e RS2 H(Clonorchis sinensis) GAA49925. 1
T8 OB 52 2% U CH ymenolepis microstoma) CDS27658. 1

Z P BER % 0 (E. multilocularis)
Ak fER B (E. granulosus)

CDS39292. 1
XP_024345997.

—

NP 663306.1 TAK1 Homo sapiens

BAA11184.1 TAK1 Mus musculus

XP 004011317.1 TAK1 Ovis aries

NP 001075064.1 TAK1 Bos taurus
XP 021142576 .1 TAK1 Columba livia
AAC14008.1 TAK1 Xenopus laevis

— NP 001018586.1 TAK1 Danio rerio

XP 016917872.1 TAK1 Apis cerana

XP 014249311.1 TAK1 Cimex lectularius

NP 732554 1 TAK1 Drosophila melanogaster
THD20644.1 TAK1 Fasciola hepatica

4‘_,7 KAA3673317.1 TAK1 Paragonimus westermani
GAA49925 1 TAK1 Ck his sinensis

CDS27658.1 TAK1 Hymenole pis microstoma

CDS39292.1 TAK1 Echinococcus multilo cularis
XP 024345997 1 TAK1 Echinococcus granulosus
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Fig. 12 The Phylogenetic tree of EgTAK1
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