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Cloning and expression analysis of tonoplast intrinsic proteins gene
in Eleutherococcus senticosus

XING Zhao-bin, LIU Yan, ZHOU Mi, LONG Yue-hong, WU Peng
College of Life Science, Hebei United University, Tangshan 063000, China

Abstract: Objective To clone tonoplast intrinsic proteins (TIP) gene from Eleutherococcus senticosus and to analyze its
bioinformatics and expression. Methods Full length cDNA of TIP gene was cloned by rapid amplification of cDNA ends (RACE).
Taking GAPDH gene as reference gene, the expression of T/P in different organs of E. senticosus at various growing periods was
detected by RT-PCR. Results The full length cDNA of TIP gene was 1 080 bp containing a 756 bp open reading frame (ORF) that
encoded a protein of 251 amino acids including the typical sequences of TIP family. 7/P gene was located in tonoplast with six
transmembrane domains. The result of expression analysis indicated that 7/P gene expressed in different growth periods and organs of
E. senticosus, and the expression amount differed significantly (P < 0.05). The highest content of the expression showed up at full
opening flower stage, which was 2.07 times as much as that in the lowest at rapid fruit growth stage. The highest content of the
expression was in the leaves which was 1.73 times as much as that of the lowest in roots. Conclusion We have first extracted the full
length cDNA of TIP gene in E. senticosus, which proves that the highest content of the expression is in the leaves at full opening flower
stage. This work provides a foundation for the fuither investigation on the ffect of water metabolism in E. senticosus.
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5"-CAAAGCTGGCCCAAATGAAACG-3’H1 TIP51:
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37K cDNA JPHI AT, R IZF 2065 il T
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1-TIP SER R -F X PCR 41 2-TIP J£[FIf) S’RACE  3-TIP %k
A 3’RACE  4-TIP %K ¢cDNA 4K PCR §"#4  M-Marker
1-PCR amplification of TIP gene conserved sequence 2-5’RACE of
TIP gene 3-3’RACE of TIP gene 4-PCR amplification of full
sequence of 7/P gene cDNA M-Marker

1 ®EMTIP ERRYEE
Fig. 1 Clone of TIP gene from E. senticosus
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L0 TIP 3R 45K 1 080 bp( GenBank &35 :
KF498593), Hr 5 uilERHiEX (5°UTR) K 69 bp,
3 AERI X (3°UTR) K 255 bp, &KIE%Fh
TAG, ORF K 756 bp, #ifih 251 2l IERRIRIEAL Jik
(RIEE )50, 375 FL AT polyA 2o TN () 4K 11 AT % 40
FIEN 25 703.8, FLRSEH A (pD 4 7.01. &I
755 NS Panax ginseng C. A. Mey.. % b
Daucus carota L. FUHHE Nicotiana tabacum L. ][]
TN LT 92.4%. 92.3%A1 89.7%. it NCBI
) BLAST LU &30, il Foni TIP & (15 8 (A58
P E R AR TIP BATA I DhRe g fia. )
TUhn TIP [¥) 84~92 [HVNPAVTFG] Z ALk HLAL Ky
TIP K IIbR S, 86~88 F1 199~201 Z i
BREEAL , SRR 1A TIP i fEORSF ) [NPA] 557
M TMHMM A0 #rA%n, RITon TIP dEqE
24~43, 58~80. 105~127. 142~164. 171~193
H1217~239 GAIERRIRIEAL 73 AIAAAE 6 NS IEIRIE,
SEAL TR, RITN TIP AN R &4
94 /> o BRE, 7 37.45%; 48 NIEMPEE, M7 19.12%:;
14 BHTE, b7 5.58%: 95 ANTCHUNNEE iR, & 37.85%.
LN TIP 25 1) = 4ES5H6 LI 2.

2 RAMTIP EH=REMEIRER
Fig. 2 3D structure of TIP from E. senticosus predicted
by Swiss-model
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FEH S R, PP iRy —A
N, Z ST YR .
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3 TIP ZEEMARFH LK
Fig. 3 Phylogenetic tree of TIP protein
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L-HZE 2-MP R se T 3-HRAE  4-Rsohud Ak -3t
SRR 6 T 8- 942K 10+
ARG FRERER B (P<0.05)

1-germination stage 2-leaf fully extended stage 3-flowering stage
4-fruit rapid growth stage 5-fruit elementary mature stage 6-leaf
senescence stage 7-blade 8-petiole 9-tender stems  10-roots

Lowercase letters indicate significant difference (P < 0.05)

4 RAEMAERERKEZERAKRFZEF TIP EERFTIEZEN
Fig. 4 Expression variations of TIP gene during different
growth and development stages and in various
organs of E. senticosus
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