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Cloning of StZIP8-like gene in potato and analysis of

its function in cadmium transport

YANG Lihong, XI Yingkai, WANG Dan, HU Xinxi

(College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to explore the expression pattern and function of the StZIPS8-like gene, the full-length sequence of the
StZIP8-like gene was cloned from potato. The structure, physicochemical properties, and genetic relationship of this gene
were predicted by bioinformatics methods. The expression pattern of this gene under cadmium(Cd) stress was analyzed
using the RT-qPCR technique. A fusion expression vector was constructed to analyze the subcellular localization of the
StZIP8-like protein in tobacco leaves. Through a yeast heterologous expression experiment, the Cd transport function of
StZIP§-like was analyzed. The results of structural analysis showed that the full-length sequence of StZIPS§-like was 1 044
bp, encoding 347 amino acids, containing a ZIP conserved domain and 7 transmembrane domains. Phylogenetic analysis
revealed that the StZIP8-like protein had a close genetic relationship with the ZIP8 proteins in tomato and tobacco. The
results of subcellular localization indicated that the StZIP8-like protein was localized in the plasma membrane. The
RT-qPCR results showed that StZIP8-like was highly expressed in the roots of potato seedlings, and Cd stress induced the
upregulation of the expression of the StZIP§-like gene in the roots, stems, and leaves of potato. The yeast experiment
showed that the yeast with overexpression of StZIP§-like was more sensitive to Cd and had Cd absorption and transport

activity. The above results indicate that StZIP8-like is induced by Cd stress and may be involved in the process of Cd
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absorption in potato.
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Fig.1 Cloning of StZIP8-like gene in potato
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Fig.2 Analysis of potential phosphorylation sites in StZIP8-like protein
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Fig.3 The transmembrane domain prediction for StZIP8-like protein
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Fig.6 Subcellular localization of StZIP8-like protein

2.4 StZIP8-likeBHEEiRINIE THRIAERR
KiFR0 Wak M, I A SeZIPS—like LR AE D
BT IR R AL R RN, KISZIPS-like
EM, ZERI R R, HERPRREREST
HAMH LY, FECAMMA (60 pmol/L) 554 T, AJAl4k
PRI A] T StZIPS—like B AEAR | ZE AN rp Y kAR
RIAELER ., NF2FN, CdAS hitt, StZIPS—like
FERR FR AR Sk ik i KAE, 2900 hif 1,665

#2 CdRmMBT StzIPs-like BEHHEN FRIAE
Table 2 Relative expression levels of StZIP8-like under Cd stress
HERT B/ 107)

AL FRET E]/h

R % mt
(2.10£0.35)b  (0.57+025)c  (0.75%0.18)c
4 (3.01£0.07)a  (1.59£0.08)b  (2.69+0.54)a
(3.35021)a  (2.84£0.06)a  (2.60+0.56)a
12 (1.47£0.25)bc ~ (1.54£0.07)b  (4.09+0.27)a
24 (1.24+0.12)c  (1.44£021)b  (2.16+0.36)b

T RS TR R AR BRIA) Y 22 AT G220 (P < 0.05)o

Rt
p

StZIP8—like

ODeoonm 04000 0.0400  0.004 0
(@)

OD600 nm
S = N W kA W N
|

L R 1 1 L L 1

1
0 6 12 18 24 30 36 42 48 54
REFRIA]/h

0.4000 0.040 0

JiriB 8 hitt, FEZEH AT Feak Btk B i KA, 29
0 hiY5.0108%, & T HABE I LEFERY s A 12 h
i, FEM R A SR B IR B RAE, Z9°00 hiYS.5
. DL F55 50 B StZIPS—likel 1) 35 1532 B CAMA 1)
o

2.5 StZIP8-likeTEEA S HIThEE S 4R

¥ pYES2-StZIPS-like k{5 Ak, 25 Cd fi Bk 7Y iz
BERAS R Ayefh, X HGA T ARV BECAAL ], LA
— S WISIZIPS-like WICAERIZTEE, S5 EN, 65
0 pmol/L Cd Y SG#5 #% 2 |, AycfpYES2 Hl
Aycf-StZIPS—like TEAFIRRRERIE T I H A —F;
55 NZS BUNBEREA L, 7257410, 20 pmol/L CdFY
BiFRIE b, Aycf-StZIPS-like A 132 31 A @AMl (/&1
70). El7(c). AR MR FH, 20 pmol/L Cd
LEFR12 W, FRikSIZIPS—Tike DR T E A K 14

04000  0.040 0

0.0040  0.0004 0.0040  0.000 4
(b) (©)
100F (o)
T soF
i
S oL b
2
~ -
3@ 40
= 20k
0

HY
p

StZIP8—like

a. bFR/RALFRE] 1925 FAGITF R (P < 0.05),
(@) FMT0 umol/L CACLAYFAH; (b) AT 10 mol/L CACLAYFEHT; (c) % T 20 umol/L CACLIIFAR 5
(d) TEVNN20 pmol/L CA AR EEH IR MIZR; (¢) 10 pmol/L CAAbFI48 hityfE R4 A 9 Cd & &=
E7 StZIP8-liketE B AR I CAEE 1T iE M

Fig.7 Cd transport activity of StZIP8-like in yeast
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