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Abstract: Two isopentenyl diphosphate isomerase genes ( TkIDI1 and TkIDI2) were obtained successfully from Ta-
raxacum kok-saghyz using in silicon cloning technique. Some characters of the IDI gene and encoded protein se-
quences were predicted and analyzed by the bioinformatics methods in the following aspects, such as phylogenetic
tree, signal peptide, localization sites in cells, location of active sites, secondary and tertiary structure. Results
showed that TkIDI1 (980 bp) contains a complete ORF (696 bp) encoding 232 amino acid and was predicted to
locate at endoplasmic reticulum or chloroplast; TkIDI2 (1 038 bp) contains a complete ORF (843 bp) encoding
281 amino acid and was predicted to locate at mitochondrion or chloroplast; their truncated transcript productions
were the cytoplasm located and presented PTS1 predicted as peroxisomal targeting. Protein structure prediction sug-
gested that TkIDIs ( TkIDI1and TkIDI2) are highly homologous to other IDIs originate from various plants, and ex-
hibit similar location of active sites and protein structure.
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Fig. 1 The joint map of TkIDIs EST sequence
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Fig.2 Phylogenetic tree of plant species based on amino acid sequences of IDI proteins
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B3 BRESHMEY DI SEBFTILE
Fig.3  Comparion of homologous amino acid sequences of TkIDI proteins among Taraxacum kok-saghyz and other plant species
TE :mTP IR LA SE 115 5 Ik, ¢ TP Sy M-SR ARE (45 5 Ik, PTST Dy S AL BEASE (205 5 5l -7 LUK mI-5 O o-5E, BL-10 2 B-4448,T A
AHU A 5 S W EEE T A AL, @ ONBER TA A AL, A BATE S A5 H1E T AF188062, AF188063 (B51) ; BAF98286, BAF98287 ([
VR ) s ABX55779, ACS34993 ( PG4T 4 ) ; NP_001055547 , NP_001059919 (7K #5) ; NP_186927, NP_197148 (IIF57F) .
Notes : mTP ; Mitochondrial targeting signal peptide, cTP: Chloroplast localization signal pepeide, pTSI: Peroxidase localization signal peptide;al-7andnl-5:

a-spiral, 31-10: B-corners, T: Irregular Curl; % : Zinc ion binding site, @ : Magnesium ion binding site, A : Arobe in stabilzing protein structure;

AF188062 ; AF188063 ( Lettuce ) ; BAF98286, BAF98287 ( Herea brasiliensis) ABX55779,ACS34993 ( Tomato) ; Np _00105547 ,NP _001059919 (Rice) ;

NP _ 186927 ;NP _ 197148 ( Arabiolopsis PTSA thaliana) ;
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A0 M E AL T (W 1) . SR BoR, BRI
TKIDIL J& A 4 57 1) N S 3 47 20 aa Y155 K51
142 aa 1S AE AR 5, AT REE AL T N 5T R i

R TRIDI2 5 P9 45 i 7 ) [ R B A o 7 45
Z, B N 3 36 aa W HERARENE T ,53 aa WL
REAEN S5 (ULIE 3) i H Al REE (7 Tk
SEFRZR A b AL, AR D B R R B AR
Gt (o T A i) KB e b
IR 1D (R G = 1Y) C S A7 A 3 S AL )
R EE 55 PTST(ULIE 3) , WA #R Al 45| 5
Ikl buk KA 717 NI o
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Table 1  Predicting subcellular localization of deduced TkIDI protein
HEH% PSORT Predotar MitoProt ChloroP TargetP TargetSP-PTSI
TKIDIT  334(0. 820 *) P (0.99 ) 0.2615 % (1-36 aa#) 0.518 % (142 aatt) {EEAR(0.98% 120 aa#t)  0.45% (264275 aa#)
TKIDITt i (0. 450 *) L 4776 (0.99 %) 0.1690 * i Hf(0.961 )
— WHERASERT(0.558 %) Bfk(0.63 ™) 0.366 * (1-53 aa®) 0.570(1-36 aa*) M44(0.919 ") 0.41%(269-280 aa®)

SRifk(0.436 )
JH (0.450 )

i 7E(0.36 )

Wi A77E(0.99 ) 0.242

TkIDI2t

& oAt (0.956 %)

4 : TKIDI1t A1 TKIDI2t 43538 7R Sy TKIDI1 A1 TKIDI2 (S5 7% AR GRS = 1) 5 + By Score; #4155 P50 & ; %4 E-value,
Notes; TkIDIIt and TkID2t:Truncated transcript product coding TkID1 and TkzD2; #* :Score;#: position signal sequence; * :E-value.

PRI B IDT S 5L 17 91 1) — 24k 235 46y 000 245 2 b
7%, TKIDIL |y 51. 09% f) -2 i€, 12. 68% #Y) B-HT
B 30.07% MR HLIU 2 Hi1 A1 6. 16% 1) B-55 F 4L ;
T1IDI2 fy 41. 64% B «-12 i€, 10. 68% Y B-H1 % .
44. 84% WY ASHEI 2 h F0 2. 85% (1) B-% ff 4  ( WL
Kl4), SWISS-MODEL 7 £k [ 5 2 452 J7 2 4 1 1)
TKIDI Z3F AR R AR B A P> IDL FLRBR A

TKIDI1

TKIDI3

B ARG, GRS AR ARLL, 25 9 M iRE 7
AR AT B Ml — SRR F A 1, X 5 BT 5E
FEBINFIR S A1 1 Y IDT 25 A o S 4 0 — 20, 4R
HEEERIL I /B EA, SHIEIT IR
R A AR T B4 IDT B4 ( B Z5 SRR B )
IDI 75 = e alitly B3 W 228k, Bos Kl e A A
AR B IRE -

TKIDIsE & b Xt

B4 BERE®A DI AR =SS BN b8

Fig4 Predicted tertiary structure of Taraxacum kok-saghyz IDI1 and IDI2 protein

2.4 BEE TKIDI A3 X EFE AL 517

i F RT-PCR 575 ) AR P9 41 v e e 3
TKIDIT I TKIDI2 Zsih X A HE A 20 Fr 81, (B2 23 5 0 2
941 F11 460 bp , 415 6 NIMNETHIS ANE T
TREIIKEZESR 6 MMNETH, BRE— P ET K
JEA—H(TKIDI1 5 188 bp, Hrfr 132 bp Ffit {55 fik;

TkIDI2 >3 203 bp, HAr 147 bp RtBfE50K) , HA 5
ANE K —F, 3 R 56,92 104 (137 i1 251 bp,
TKIDI1 i1 TKIDI2 P& FK: 5 2% sk, TKIDIL fiy 5
AN EFHRER T TKIDI2 (WL 5) o Ak b BRI EE
IDI LR A7 5 A 4 454 S LR I7 , 7K A8 ( Oryza sa-
tiva ) Z5AH Yy ID1 KPR S5 H AR .
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Fig5 Genomic structures of Taraxacum kok-saghyz IDI1 and IDI2
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81, AE B AN [] 9 ST 240 L 5 o7, 8] G 480 g 9 IDIL
D7 T A IDI2 7@ 5 T-Zmi A, i AT i) Joa 2 s Bt
W3 AR TR o AR SCIl i B T T AR A AR A
A~ IDI %, 5% TKIDIL A1 TKIDI2 () 58 & 4 15 41, 751
A3 AT RISV 248 i 5 A7 0 7% , TRIDIL A1 TkIDI2 [a] 4
BARIRNIE 20 i 22 S A5, B s AT ol Geplar 2 5
T L DX ) S R A A

WO, B — R B IDT JE P Y [a] —
P TSR Aok U5 i IDT JE PR 451 4n 0 B v 19
AN IDT %, 5% 04 [l —1 Sk 92% , 5 HiAth A 4 TDT J A
(IRl —7E 84% ~90% Z [i], AMWFFEHh, AR L
TKIDI1 F1 TKIDI2 {4 —+4E{L Ky 85% , TKIDI1 5 7] &
FEPIEI 4 AT 7546 1 [ — YRR 93% , S5 RHEY)
JHELFN PG LT IR 3 90% |, 1 TKIDI2 |3 T 5 [F)&@ 55
Eiih 90% , 5 HAWAR Py 1) [F] — PR KT 70% , 385 i
T AR g i TRIDI2 55 HoAth IDT LR i) R B8 4%
I B ST 1433 . TKRIDIL 5858 FsnAHE Y 1D1
PE BT, 3R W 12 B DR 78 48 S AW A ) vh LA s B2 [
WA AT W R 26 £ 481 (Croinquist Sys-
tem) . MIERIZHJPIIRE , BRIN & FRKEESN R HE
TKIDI1 A1 TKIDI2 () & F%CH AR 53Ai A B
S5 i G X S5 A A ], 55 480 R ST P S IDT 1) ik A 2H 45
P A —5, R IDL JE Al 25 R B AR ~r  (H 540
% IDI A1 TKIDI1 [, TKIDI2 14 5 AN PN & K BT
S 350/ 35 0 T N 2 A 5 L e 1 a2 A R
FHOGIAA it — BN o

30 3 0T U PG AR AR | R R R AR s 4 A5 7 A
YIRS, NATTRE R A Y& sl 17— &

FEORIET MBI MVA 3242, 75 IDI 5 TPT {1k
T4 DMPP  GPP D) K FPP 2575 4% £2 B ik ( allylic
pyrophosphates ) /i Jg & 1 174, Tangpakdee 4
A AT AN ) A A AR IS IR L A 20, 0 JR A
IPP AL Bl 6 PEREAIR , 98070 T DMPP (%40 2 A i K
ST U R IA S AT L IDT 36 1 5 R AR AR
WA R DI KR
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