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(Inoue et al., 2010), {HAF LA H Jg WA 52 PHOT 15§
PHOT2 A4 . tnPHOTLX 0% FLHCBAIRBCL
5 Ik DR B s 10 R S M Y (Folta and - Kaufman,
2003); PHOT 2} i £ A4kt Sz 2 (1) 717 (Kagawa et
al., 2001). Hij, X TPHOTIMPHOT2 LR u%&—
AW TR 2 A B N AL EATE 2 .
WG HEPHOTLE PHOT242 S IR bk ik A Wk IR AL St JT
JA R ' N [ 2% 3k L B (Inoue et all., 2008; Sul-
livan et al., 2008). HEill &4 ] GEIE ik A [7] 21 23 el
0 2 T AN [ 1) O 2% W SR el A7 A 5 ) D 3R HLAR AR
F1, DASE IR AS [R] A2 20 s B 119 22 S 45 . ARima, H
WAL A2 MG EBERY . A K EHEZEA
(ATP-BINDING CAS-SETTE B19, ABCB19)#1: 4
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R ABCB19F1PKS44li {k. (Christie et al., 2011;
Demarsy et al., 2012).
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Figure 1 Analysis of hypocotyl phototropic curvature of
Arabidopsis gl1, photl, phot2, and photlphot2 in re-
sponse to unilateral blue light at the indicated fluence
rates
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Figure 2 Analysis of hypocotyl phototropic curvature of
Arabidopsis gl1, photl, phot2, and photlphot2 exposed to
unilateral 100 umol-m‘z-s‘1 blue light in different time
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Figure 3 Isolation of regulator involved in PHOT2-

mediated phototropism of hypocotyls in Arabidopsis
(A) Preliminary isolation; (B) Genetic analysis
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HLEEW] ) ZPHOTLH fig il il MR FANPH3.
RPT25PKS1(Lariguet et al., 2008)H AL, 50



258 fhMIEE 49(3) 2014

R RABRIAT AL AT
Table 1 Genetic analysis of mutant
Cross (= F, Total X2
WT Mutant WT Mutant
photl x mutant 443 0 663 218 881 0.06
WT x mutant 379 0 925 107 1032 0.15
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A K ZAKFR 04 (Liscum and Reed, 2002; Ta-
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Figure 4 Analysis of hypocotyl phototropic curvature in
photl, photlp2sal, and photlphot2 mutants of Arabidop-
sis

(A) Pictures were taken from 3-day-old etiolated seedlings
of photl, photlp2sal and photlphot2 grown on same
vertical plates and exposed to blue light (BL) illumination
at a fluence rate of 100 ymol-m=2-s*for 12 h; (B) Photo-
tropic curvature was measured as a change in hypocotyl
angle as determined from analysis of stacked images
captured. The values are the average of three indepen-
dent experiments (30-50 measurements each) with SDs.
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Figure 5 Distribution of chloroplasts in mesophyll cells mediated by phototropins
(A), (B), (C) and (D) showed the distribution of chloroplasts in mesophyll cells of wild type (gl1), photl, photlp2sal, and
photlphot2 leaves, respectively

glt phot1 photip2sai photiphot2 glt phot1 photip2sai photiphot2
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Figure 6 Analysis of thermal picture in Arabidopsis photlp2sal mutant

(A) Growing state of photl, photlp2sal, photlphot2, and wild type (gl1); (B) Thermal picture showed photlp2sal had
lower leaf temperature than photl, photlphot2, and gl1, about 1°C lower than that of photl and photlphot2
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Isolation and Characterization of Regulators Involved in PHOT2-
mediated Phototropism of Hypocotyls in Arabidopsis

Xiang Zhao, Lindan Wang, Yuanyuan Li, Qingping Zhao, Xiao Zhang’

State Key Laboratory of Cotton Biology, Key Laboratory of Plant Stress Biology, College of Life Sciences, Henan University,
Kaifeng 475004, China

Abstract Previous research suggested that phototropins (PHOT1 and PHOT?2) contribute redundantly to high-intensity
blue light (HBL)-induced phototropic curvature of hypocotyls in Arabidopsis thaliana, which restricts our understanding of
the mechanism of PHOT?2 signal transduction. We used the photl mutant of A. thaliana with an ethylmethane sulphonate
mutation to screen HBL-insensitive mutants, avoiding the disruption of PHOT1 activity, and successfully isolated the
mutant p2sal (phototropin2 signaling associatedl). Genetic analysis revealed that the mutant is controlled by a single
recessive nuclear gene. Compared with photl, the photlp2sal mutant lost phototropism on irradiation with 100
umol-m‘z-s‘1 unilateral blue light, which was consistent with photlphot2. However, photlp2sal showed chloroplast
avoidance of HBL, which was not consistent with photlphot2. P2SA1 may be located downstream of PHOT2 and involved

in the regulation of the hypocotyl bending response to HBL.

Key words Arabidopsis thaliana, blue light, phototropism of hypocotyls, mutant screening
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