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Abstract : Potassium plays a key role in the activity and development of plants. Potassium transporta-
tion in plants can be divided into two parts, high affinity and low affinity. At the molecular level,
genes of KUP/HAK/KT and HKT families are essential for high affinity absorbtion, while K chan-
nel of Shaker and KCO families are responsible for low affinity activity. KAT1 and AKT1 are the first
K* channel genes cloned in plant, while HKT1 is the first K™ carrier gene cloned in wheat. K% is also
essential for the development of cotton (Gossypium hirsutum). The potassium transporter GhKT1 in
cotton is critical for the process of cotton fiber elongation. In general, K channels function in milli-
mol K™ concentration. However, AtAKT1, a member of Shaker family, can take its role in a wide
range of external K™ concentrations, from micro-mole to milli-mole. Several independent experiments
related to AtAKTI1 knockout supported that AtAKT1 palyed a key role in Arabidopsis K™ nutrition.
The cloning and functional analysis of AtAKT1 homologe genes, such as, SKT1, LKT1, MKT1,
TaAKT1 and OsAKT1, indicated that AKT1 was essential for potassium uptaking and transportation
in plant. In recent studies, the investigation of the changes of transcriptional level in response to the
external KT availability was largely used as a method to identify the functions of both Kt channels and
transporters. AtAKT1 could be activated by Kt shortage, however, no transcriptional levels have

been detected either using Northern Blot Analysis or Micro-array, providing that the regulations of
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AtAKT1 occur at post-transcriptional level. AtKCl, a member of Shaker family, could not function
as a channel protein alone, but could physically interact with AtAKT1. In response to K™ deficency,
AtKCl1 could be temporally activated. Therefore, it was believed that the regulation of AtAKT1 was
largely through the modulation of AzKC1. In Arabidopsis, genes from KUP/HAK/KT family did not
likely answer low potassium stress at transcriptional level except AtHAKS5, which was strongly in-
duced by KT deficiency. During this process, NH,™ might play some roles in the signaling of plant
K* status. Members from HKT family facilitated Na™ /Na®™ or K™ /Na™ symport. Therefore, these

transporters might take some roles in Na™ uptake and recirculation. The comlicated molecular mecha-

nisms of K™ uptake and transportation enabled plant to survive in the changing environment.

Key words: K™ carrier; K channel; Shaker family;molecular mechanism;advance

K'BHEYHETERREZNHE T, EE
YVHERRE,. THSAEWETEN IOKES.
YR EMESH K REEHFEZEENE
R0, K" & 60 2R BRI IE LR S 5 W
A LI 0 R P EEA RS RTRIFE
BUs 252 BRT P AAE TR AR E
il 20 R RE AR AL 5 R 06 B 1 A L AL 7= 0 B o2
WL A REREY TS RRBIEY TR OWEE
YRS, E2MT K" REZRABERU R
26 M JBE X Y 1R R Y T A L, AT A
W S BT T TR MIRA RS, 20
e 90 FRBEMEBBEIFF I RRAHPH A K
W, REEYFEERANT WRE T 2R
G, I TR KB o T LR B R SE
Bk, —K#t K 58 & 5 iz Vi R 18 8 v pe, 1
Y1 K i85 4 F L B B TR Kt .

1 Kri#ZE k4 B8 7 BB

RENEY R RER RN KT #%ERER,
2 1992 SF IR IF T RN AKT1 fl KAT1I W
AKTEBEER, XA ERSEAABRESHE
FRERFE R T RE EANE T R R, BAIME
B HEBAMIN KBS N5 FOLENHR
BAETRBEEMER, XWENEERSsY 48R
Shaker Z &9 K 8 B 2 H B AR & 69 R IR
BiJS, —K#t 5 AKT1.KAT1 #H61 K @58 &
AR, B TFXEE RSP Shak-
er RIEEA A MY TR RIEM, RN &R IEY K
Shaker KEFE A, 20 4 90 FEREK, & Hib
BR EHYFRAT 53K K EBEMHMY
KCOEBEER ., EEEEIIBEKE L, fHAR K
RERRRGUEL, XEHXANHS S THYX
PRI

MY RERNE - REMR KRz
PRFEER , BT 1994 4F o F A 408 77 BBA R A T
BEEAMEM/NER LR HKTL, W5, 2
AR TR, A ZRAT B —A s
R ERZK K, Bf KUP/HAK/KT &k,

FEMNIE.ERESFNMEY KM Bk
HAFBERUS AW AL, — KB K #HEER,
F—EKERBFEMK RBHBAER, K #E
HEAFBEGQTWANRIE, — 12 Shaker Rik; 7
—A B KCO Rk, BFM KRBz kER
WAl 43 R WA~ R K, H— B KUP/HAK/KT %
% 53— HKT Kik.

2 K
2.1 Shaker Fi&

53k Shaker & & 4 oL, 1 B9 Shaker
BB ESH LB AT EIFSE — Al i
HF ML, BN EENBE AKX, BANEBRX
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RARA R IK N 58 T R AR KT 3
BT Na© M BURE SR MR B KR, R
HiNN AtHKT1 5 Nat B0 A £, 4R T
HFEBHER K ATHKTL 245Kt E8 K Na©
MR NEERN,HKT1 25T Na" h# 2



6 3 BRYF MY KRR 0a TR IR 383

R ZE LR B H A IR,

Wi B FREA TS K'RKRBERE
KMEE B, YA TR 5E
B (CNGORK. 53R s FRAERE
RAER— LR EEDY EMEIFRAH 20 4
ERER R B . CPA % .CHX K E¥ . KEA
WK LCT1 %, R, BRT EMEMY KT
ks i T R BRI R R .

4 LZEHW®

WAER, BEE Y K W K #3314 F il
HHARBTERHAR. 5 K RELEEHX
FRIFERRU R, W KT REREEETH
BWT . BRESTFKE L MYX KT R
WHEF K BBk kEENES. AW, N %HIA
HBEMY S KT WRK. e AT R—-MRE
- JinPuy

MREA.AME K HEBRES5 TR
WKRRM, FEREIFP, K EFEEEE (H
AKT1 1 AtKC1 4%) Je JE S - FH & 73838 »
Tl RER A | E M K' 533 i, BAA7E TR S
MR ORI F R IEEA . A4 NS
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Wik, FIBT, B8 KRB a R E R B
BETAN. EEZVHREESHNRRIEEN,
XERFIETEYEZIAEMGE, RBE -1

LA KR Fs i R B B R TG B, BE S (R IE K
BB 5 %3 1Y TR AT, TR IE B B IE% B
ERKERE.

MAEmE K W B EEEN, EWEN
YWERABEERRE SRR RES T REBHIE
M. sk KT ol BB EMNMEHEABTRE. LS
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WAL R B 38 B — N L R R VR B » HE X &
WL HT R FRG TR, RIEERBEE.
MNCATERN K ik E R/ T 5 vl LUF
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