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Abstract Many results have shown SPINDLY (SPY) isinvolved in gibberellic acid (GA) signaling
as a negative regulator, the tetratricopeptide repeat domain and C-terminal region have important
rolesfor itsfunction. The SPY geneis expressed constitutively in plants, and most of the SPY protein
presentsin nucleus. The SPY protein has significant similarity to O-linked GIcNAc transferase (OGT)
from animals, which suggests that it may also have OGT activity. In this review, we highlighted
research progress GA mutants function of SPY gene and SPY protein and the homologue in barley
(HVSPY).

Key words SPINDLY (SPY), Gibberellin, Signal transduction

(gibberellin, GA) GA
SPINDLY (SPY) (Arabidopsis
GA GA thaliana) SPINDLY(SPY)
GA GA GA (Jacobsen and
GA Olszewski, 1993) SPY N-
GA (UDP-GlIcNAcproteintransferase, OGT)
(003062)

Author for correspondence. E-mail: hzgsxy0472@sina.com
2003-08-08 2004-03-05



2005 : SPINDLY 101
34 SPY
Y Robertson  (1998)
SPY GA SPY
(Jacobsen and 18 C
Olzewski, 1993; Silverstone et al., 1997; Swain et N TPR
al., 2001) SPY GA 350 bp SPY
27bp
11 bp
1 GA
GA GA  (Jocobsen et al., 1996; Swain et al., 2002) SPY
gal-3 GA cDNA 35kb 914
gai GA
GA
GA GA  (paclobutrazol) SPY
GA 8 spy
GA (Robortson
et al., 1998; Fridoorg et al., 1999) GA (Richards et al. 2001)
GA
(Hooley, 1994; Swain and Olszewski, 1996)
(Triticumaestivum)  rht3 GA
(Gale and Marshall, 1973) (Zea SPY (Jacobsen and Olszewski, 1993;
mays) D8 D9 gai Wilsonand Somerville, 1995; Jocobsen et al., 1996;
GA 1997b; Peng et al., 1997; Swain et al., 2002)
GA spy GA GA
Rht3 D8 Spy
(Mooreet al. Jacobsen  (1996) spy-1
1995) GA SPY HY2
(Hordeum vulgare) SPY HY2
sln spy (Pisum sativum L.) spy-
crylla (Lycopersicon esculentumMill.) 4 SPY T-DNA
Procera i(Robortson et al., 1998) SPY mRNA
RNA SPY cDNA
(Hooley 1994 Swain and spy-4
Olszewski  1996) GA GA
GA spy-3  spy-
5 C Ppy-1
2 SPY spy-2 cDNA 8
Jocobsen (1996) T-DNA spy-1 8 5



22(1)

102
spy-2 3
PCR
(Jocobsen et al., 1996)
GA SPY
(Swainetal., 2002) SPY GA
Columbia
gal gai spy-4 SPY
No-O
GA;3 SPY :: GUSL
Columbia
SPY
SPY
SPY SPY
SPY
SPY
(Swain et al., 2002)
SPY
(Swain
et al., 2002) SPY
N-
(UDP-GIcNACproteintransferase, OGT)
(Jacobsen et al.
1996)
SPY
TPR
(Blatch and Lassle, 1999) GA
RGA/GAI
(Silverstone et al., 1998) GAMyb
(Gubler et al., 1999) N-

(Snow and Hart, 1998)
SPY N-

3 SPY
TPR 34
8
(Blatch and
Léassle, 1999)
30 TPR
PY TPR
N 10 TPR
TPR SPY
TPR6 8 ( )9 Fy-1
spy-2 23
TPR 9 TPR
14 TPR SPY
gai
gai GA
35STPR gai
HvSPY SPY
(Robertson et al., 1998)
GA
SPY HvSPY 10 TPR
TPR
TPR TPR
C
SPY 60 HvSPY
34
SPY C 485
spy-3 Gly>* spy-
5 Cys® SPY
C
(Jacobsen et al., 1996) SPY
C OGT
(Thorntonetal. 1999 Olszewski et al., 2002)
SPY C K04G7.3
spy-3
GIy593 CySB45



2005 : SPINDLY

103

K04G7.3

SPY TPR

(Jacobsen et al. 1996)

4 SPY OGT
OGT

N-

(Comer and Hart, 2000; Wells et al., 2001)

RNA

OGT

(Shafi et al., 2000)

SPY OGT
TPR

N-

OGT

GA
(Lubas et al., 1997; Thornton et
al., 1999) SPY OGT
(Robortson et al., 1998)
TPR
TPR

TPR
(Youngetal., 1998; Gouna aki
TPR3~6

6 TPR
OGT
OGT TPR
(Lubasand Hanover,

et al., 2000)
OGT

(Kreppel and Hart, 1999)

2000) OGT SPY
TPR
SPY (Tseng et al., 2001) SPY
850 kD
(Tseng et al., 2001) SPY
GA
TPR
Tseng (2001)
TPR 8
SPY
(Petunia hybrida Vilm.)
(Izhaki et al., 2001)
GA 3 TPR
TPR RNA
SPY mRNA

SPY

TPR
SPY
SPY SPY

TPR
SPY GA GA

(Tseng et al., 2001)

5 SPY GA

SPY GA
(Jacobsen and Ol zewski, 1993; Jacobsen
et al., 1996; Thomton et al., 1999)
Wassilewaskija

Columbia
Spy
GA
(Jacobsen and Olzewski, 1993;
Silverstone et al., 1997 Swain et al., 2001)

HvSPY
GA GUS
(Robertson et al., 1998)
SPY GA
Spy
GA

Landsberg-erecta(La-er) spy-2
spy-4 GA



104

22(1)
(Swain et al., 2001) GA GAl RGA SPY
spy-2  spy-4 OGT OGT
La-er TPR
GA La-er
GA (1
, SPY SPY OGT
(1 SPY
Spy
, SPY HvSPY GA a-
(Olszewski et al., 2002) (Robertson et al., 1998)
HvSPY GA GA
(abscisic acid, ABA) SPY TPR
(Robertson et al., 1998) HvSPY OGT GA
(Jacobsen et al., 1996) SPY
ABA
spy ABA () N-
SPY
Swain (2001) 35S:: SPY RGA GAl GAMyb GA
GA SPY
GA (Silverstone et al., 1998; Thornton et
al., 1999) SPY GA
SPY
(Swain et al. 2002) SPY
SPY GAl
spy gai
RGA GAl 35S:SPY (Jacobsenetal. 1996 Swain
gal gai etal. 2001) SPY GAl
Ml fs 50 FEH?
\ l A}M:ﬂl}ﬂ]hﬂzl 17 “ CHzOH o
'|2|3|4|5f6l?|3l§_ + pll H 0= 1np

GATRIRGASR H? / l \ i
A

A

AR LR

1 SPY GA

Fig.1 Mode for SPY'srolein GA signaling and plant development (Swain et al., 2001)
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