A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

Tt B RATRTE G VLR IR A K S B B BB FUi R
HRF, X5l A

FIHASLC:
XBF X158l . S B 2% AR i [0 5k PR 2 ik B LR 8 S A A I S 0. Aty E Vi AR ) 241, 2024, 32(1): 143-150.

TELR 2 View online: https:/doi.org/10.11926/jtsh.4723

FETT ARG K A S

Articles you may be interested in

PPRAEE FIAEAE ) A K P A

Roles of PPR Proteins in Plant Growth and Development
PGHEE PP 4. 2019, 27(2): 225-234  https://doi.org/10.11926/jtsh.3956

TP E SRR A= W5t i
Research Progress of Vegetative Vivipary in Plants
PO AT A 447 2020, 28(2): 209-216  htips://doi.org/10.11926/jtsh.4124

AR A R B SR T BT i
Research Progresses on Xylem Formation Dynamics and Its Regulation Mechanism

PO B4 2019, 27(5): 541-547  https://doi.org/10.11926/jtsbh.4101
FFE B R J A B2 g

Advances in Postharvest Physiology of Fruits and Vegetables in China
PO PR AR 2019, 27(5): 558-564  https://doi.org/10.11926/jtsb.4090

BT APXZLIGHE DN 42 7 Ik I
Identification and Expression Analysis of the APX Gene Family in Phyllostachys edulis

PO B 274 2020, 28(3): 255-264  https://doi.org/10.11926/jtsb.4155

o] NEUL, W SEPDF4 L


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4723
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3956
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4124
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4101
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4090
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4155

oy WA R 2024, 32(1): 143 ~ 150
Journal of Tropical and Subtropical Botany

AR T A VB W B 0k T LB B
BF AR
A3 123, 3 12

(. hEBREEEERE, M 510650; 2. £ EKEYEE, M 510650 3. PEAIEEE RS, L5 100049)

FE: SLRIFTHEMEKK B REERINEE SR T2 MWEDERARZ BRI ORISR J7 15 LLEOE RIS E
SR, WA KK B . B A (phytochrome A, PHYA)Z MY b — izt 2k Er, RAAERR T
FEARNR T A B, TAERROE A PO AL AR AR, i8IS 22 MO AR RS B T T 1A N R e sk 46 RIS, SR
J R P S A AR TR PHYA FRUE PR VR (IR i A8 1 AR 250838 7 PHYA 175 e i Bk R 25 BL& PHYA
FHRE S BT IR A SR, R EE T PHYA TERAEW oy 1Bt & Fleb (K S FH i 55

REE: LR, ek HESHS WA EBI

doi: 10.11926/jtsb.4723

Research Progress of Phytochrome A in Regulating Light-responsive Gene
Expression and Its Post-translational Modifications

DENG Ling"?*?, LIU Xuncheng'~"

(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. South China National Botanical Garden, Guangzhou 510650,

China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Light is one of the most important critical factors that regulate plant growth and development.
Photoreceptors perceive the changes in light intensity, direction and photoperiod to regulate the entire lifecycle of
plants further. Phytochrome A (PHYA) is the unique far-red light receptor in plants. PHYA is synthesized in the
cytosol in the dark; upon light illumination, PHYA is translocated into the nucleus and degraded rapidly. PHYA
precisely regulates the transcription network via multiple pathways. Furthermore, post-translational modifications
have been shown to play an essential role in modulating the stability and activity of PHYA. The research progress
on PHYA-mediated transcription and post-translational modifications of PHYA were summarized, and the
application prospects of PHYA in molecular design breeding in crops were also discuss.
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chromes, PHYSs), /&52 156 A1 UV-A [X(320~380 nm)
HIB&TE {4 2% (cryptochromes, CYRs), B2 1 (380~
500 nm)ff] ] )% % (phototropins, PHOTs), 52 4%
JH:(450~520 nm)f¥) ZTLs (zeitlupes)2SEH, LLAIK
AN UV-B [X(280~320 nm)ff) 48 4324k (UV
RESISTANCE LOCUS 8, UVRS)Pl, AN[AZRAL )5
SR THEMMM TR SIETESER. 221
K B AR 2 S )R A i TR I R

TENTEY) FME—ME L2k, et R A

(PHYA) A X 5l T HAt 62 A4 R RE 1, a4l i R

G NI S, PHYA BRI (1) A B 5T 28 AR 42 40
R I P R0, PHYA TERE NG f5 , Jd 0 45
FAHRFE K T4 HY'S (elongated hypocotyl 5)F1 PIFs
(phytochrome interacting factors)% &5 [ F& € 14 5K 1
G N AR R IE ;s S —T7 1, PHYA tE A,
A BN S 3 R R B X3, AR i B
HERFIAT,

R B J5 121 i(post-translational modifications,
PTMs)AE AT A UEN . S5, VM. HAELA K
VR RS, R EAZ A g B B B T
X, Hiw AR, 2Rl Fikfb. miit
PR AIREIAL 00, KB RE, BRI FZ &
A S AR MR AE P AR G S AR AR AR YR DG AS 5 5%
S@APREEZENEN. el SrRsR s
Mgz PHYA EAHRH 1) 5E AL AT Dy ge* ), iz 3
B 5] S PHYA RN 1) [FR, bk S
R B 5 T FafE 538 CRY1/CYR2 LA A1)
# PHOTI (1)l s 100

A F BELRR T AT AR 6 Bt R
R——PHYA /560 B A R ik (17 AL, DA

J A B R e A2 1R T PHYA Rk D7 T AR 7Tt
J&, VAU RIGIE SR A R 7 S R 5 2
THEMRMHEIRSE,

1 etz i K S RFAE

FNFE T IEPRIZH RS 5 MR SR PHYA
PHYB.PHYC.PHYD ! PHYE, H:/" PHYA Al PHYB
i EEREH R . PHYA BB 2T 9% (700~
750 nm), 1M PHYB I 3 £ KN £156(600~700 nm).
R R P ifaet:, mEEEs Ak
JERBF AT E R, H X PHYA JtARE
R R, B R AEAE 2 Pl pE
B, B 78S R 410 JR RS PR 400
WWE A (Pr), ZIEAGEA T AR, AR e
NG &SR T — PO LT S I B T T i AT
FEIR R A (P22,

R AR AR M5 N A AR IR KR G k. Mt
RO REOA RO T, il 3L
M A VIS IR B K/ T (POB)JE, RefiZid
R SER Y E D RO R AR AR S,
YU R A B AR S5 M. fESR 454
F, PHYA A4 N (N i) OG(E SIS X AR
FL3(C i) PIGAE SAR X Ik, HpIA] B RIS R RE X
AR 1) N 3 X ELHE N UHAEHIX (NTE). PAS.
GAF Fl PHY &45fik, EZM TS5 MHA; C Ui
XIREF 2 /N PAS ] PAS A2 45 #438(PRD) LS H A
FRMEE(HKRD)AH OGS M, FE AT, ZRMH
FME S DhRel™); BEEX N T RefE el ta sk Pr
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Fig. 1 Domains of PHYA protein
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AL Faufpirh s fERRZOUE S5, PHYA K445
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EPN(E 2). IEKIWEFER, JEEGE I PHYA A
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Fig. 2 Action model of PHYA regulating light responsive gene expression. A: Dark condition; B: Light condition.
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RITHFE R, It PHYA SEEBBEXT 3
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BRIk, X SEqT S BERR LT T PHYA 2EM)E
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Fig. 3 PHYA protein are phosphorylated at multiple sites. A. Oats (4vena sativa) PHYA is auto-phosphorylated and dephosphorylated by FyPP/PAPPS; B. Three

sites in oats PHYA are phosphorylated; C. Three sites in the hinge region of Arabidopsis PHYA are phosphorylated.
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Fig. 4 Arabidopsis PHYA is ubiquitinated and degraded. A: Ubiquitinated after light and degraded by 26S-proteasome pathway; B: Six lysine sites are

ubiquitinated.
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