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Beyer P, Al-Babili S, Ye X, Lucca P, Schaub P, Welsch R, Potrykus I. Golden Rice: introducing the beta-carotene
biosynthesis pathway into rice endosperm by genetic engineering to defeat vitamin A deficiency. J Nutr. 2002
Mar;132(3):506S-510S. doi: 10.1093/jn/132.3.506S. PMID: 11880581.
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Paine JA, Shipton CA, Chaggar S, Howells RM, Kennedy MJ, Vernon G, Wright SY, Hinchliffe E,
Adams JL, Silverstone AL, Drake R. Improving the nutritional value of Golden Rice through
iIncreased pro-vitamin A content. Nat Biotechnol. 2005 Apr;23(4):482-7. doi: 10.1038/nbt1082.
Epub 2005 Mar 27. PMID: 15793573.



Basic annotation information

Entry name ‘ Pratein names Gene names Organism | Protein families I
(] Q2QLv9 PSY2_ORYS) 5. Phytoene synthase 2,  PSY2 051270626400, Oryza sativa subsp. 398 Phytoene/squalene
~ chloroplastic LOC_0s1243130 faponica Rice) synthase family
[] Q52587 PSY1_ORYS) H Phytoane synthase 1,  PSY1 050690729000, 05) 22735,  Oryzasativasubsp. 420 Phytoene/squaleng
chloroplastic 05INBa(069C14.4-1 Japonica (Rice) gynthase family
[] B6UVGZ PSY3_ORYS) !i Phytoene synthase 3,  PSY3 050590555500, Oryza sativa subsp. 444 Phytoene/squalene

~ chloroplastic

LOC_0s09g38320 japonica (Rice) synthase family
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Subcellular localization
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Entry

43525465 CDE TO10145

Definition
KO

{RefSeq) phytoene synthase 2, chloroplastic
K82281 15-cis-phytosne synthase [EC:2.5.1.32]

Organism

osa Oryza sativa japonica (Japanese rice) (RefSeq)

Pathway

05a@B286 Carotenold biosynthesis
0sa@l1led Metabolic pathways
05281118 Biosynthesis of secondary metabolites

Module

osa_Maagd? beta-Carotene biosynthesis, GGAP => beta-carotene

Brite

KEGG Orthology (KO) [BR:osaBeesl]
89182 Metabolism
82189 Metabolism of terpenoids and polyketides
88286 Carotenoid biosynthesis
4352845
89188 Brite Hierarchies
89181 Protein families: metabolism
81e8s Prenyltransferases [BR:osaglbes]
4352346
Enzymas [BR:osagligg]
2. Transferases
2.5 Transferring alkyl or aryl groups, other than methyl groups
2.5.1 Transferring alkyl or aryl groups, other than methyl groups (o
2.5.1.32 15-cis-phytoene synthase
4352846
Prenyltransferases [BR:osagleas]
Terpene biosynthesis
Sgualene/phytoene synthase
43532848

05a00906 Carotenoid biosynthesis - Oryza sativa japonica (Japanese rice) (RefSeq)
05a01100 Metabolic pathways - Oryza sativa japonica (Japanese rice) (RefSeq)
05a01110 Biosynthesis of secondary metabolites - Oryza sativa japonica (Japanese

rice)
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Protein-protein interaction

8 PDS Phytoene defydrogenase, chioraplastic;/chromoplastic, This enzyme converts phytoene info zeta-carotene via..
@ 0501702487010 0s01g0248701 protetn; Putative geranylgeranyl pyrophosphate synthase, Belongs to the FPP/GGPP synthase.
& 0S07T0580900-02 0070580900 protein; Putative geranylgeranyl diphosphate synthase; cONA clone:J023007022 full insert se..
@ 0sJ_19688 Solanesyidiphosphate synthase 2 chioraplastic; Involved In providing solanesyl diphosphate for plastoguinon..

8 P5YT cONA clone:J023057005, full Insert sequence: Phytoene synthase-like

@ 5PS3 Probable solanesyl-diphosphate synthase 3, chloroplastic, Involved in providing solanesyl diphosphate for pla..
& 0S09T0555500-01 0090555500 protein

@ 0502T0668100-01 Putative geranylgeranyl diphosphate synthase: cONA clone:001-204-C07, full insert sequence; cONA clone:00..
@ 0S01T0737800-02 05010737800 protein: cONA clone:J033029E14, full insert sequence

® CHLP Geranylgerany! diphosphate reductase, chloraplastic; Catalyzes the reduction of geranylgeranyl diphosphate L.
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Predicted protein 3D structure

Q2QLV9 Homology Model

monomer; 107-395L ----__

Template: Siys.1.A "Crystal structure of a
dehydrosqualene synthase in complex
with ligand" |6 T9U8
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# Length: 410

# Identity: 331/410 (B0, T%)
# Similarity:  347/410 (B4.6%)
# Gaps: 20/410 ( 4.9%)
H Score: 1616.5

i

H

# Length: 450

# Identity: 299/450 (57.06%)
# Similarity: 307/450 (68.2%)
# Gaps: T9/450 (17.6%)
H Score: 1284.0

H

#

2000FE A A4 %E ﬁﬂﬁﬁ%jvk
(Golden Rice) BRHEHE=1EHA,
D AlRMEKAEFREN/NSERL
=5E (phytoene synthase, psy) .
MIE B SRS RIS/ \EEBMLER
FipMEssp-AE MNEEEHAEE
(phytoene desaturase, crtl) , IA&EM
BHKTE PRGN E ML =B-IMLER
(lycopene B-cyclase, Icy) . HARIH
MNEHFZIE EIFHEEF‘@E*“SH? NER
(FEEB-HA% bx) . F=1ERAN
FA 2K 2 B2 B R i TN '57lli|$7f_mclé Zi
1. BTF/KILFER/\SEMLEE R
WEAT, BELL2005FEXN RENE 1K

REARK, ENEXERGHENpsyHE
S



pepper PSY1

96
tomato PS%™
100
rtmﬂmDPSYE
100 100 |_ tomato
daffodil
o1 rice PSY1
maize PSY?2
100 rice PSY?2
rice PSY3

10



ER/Y

KEI SR AMTA A EXFAKTE R BRE SR
RnExA, EXMAKELBEFTESENPSYRE

5%PSYE’]$ E-. :

1'5' E ]

RGP WRE R BV RN A RS0, i, PSYERZE i—';‘é/\EEZIK

BpfEFaE, XRPIZEEEFETREABEHL.
FE.H'I H06 o 5 Gid “ £44 235 84 183 A7 17
MAZE — _-—-—-v—
. a6 st . /30 i 539 :r"lﬂ' A3 jﬂgHI ¢
— 1 g 3 4 5 _&

sn 006 719 51 03 174 148 296 320 &raa 3
BHEE —- > mmp )
412 ? 086 S 117 1?3 131 ;J::E 280 193 89 15 .
AL
1 i S— 4 L I— ]

Gallagher CE, Matthews PD, Li F, Wurtzel ET. Gene duplication in the carotenoid biosynthetic pathway preceded
evolution of the grasses. Plant Physiol. 2004 Jul;135(3):1776-83. doi: 10.1104/pp.104.039818. Epub 2004 Jul 9. PMID:

15247400; PMCID: PMC519089.



= Oryza sativa subsp japonica

Trilicum aestivim
—
I Hordeum vuigars subsp.
Zea mays PSYZ Granses
— : = Hordewm vulgane subsp vuigars
Triticum aestivim
— Ofyz salive subsp. japonica
. 288 mays PEYT Granses
NICIS5US pEUSHONArcISSUS PEY Menscet
Citrug unshiu
Cucumnis melo
Lycoparsicon asculentum PSY2
: Lycopersicon esculentum PSY1

Gallagher CE, Matthews PD, Li F, Wurtzel ET. Gene duplication in the carotenoid biosynthetic pathway preceded
evolution of the grasses. Plant Physiol. 2004 Jul;135(3):1776-83. doi: 10.1104/pp.104.039818. Epub 2004 Jul 9. PMID:
15247400; PMCID: PM(C519089.



B3
ATPFSY

rsPFSY 1

rsPFSY2

sPFSY3

z51 597 =1 | 173 236 193 4346
O—ac SHOHeH ol
219 51 173 236 193
e Kk : OHGe
445 51 173 236 193
I © @
S215 51173 236 193
@ A @
B vrr — OO0 [] exon |




Y
* PSYERFETLRIEER
- PSY2FIPSY3T] 2 MPSY 1334k SR Y

* PSYIZHIRKEAE PEESE ﬂiﬂ.i%‘“ﬁh.&’l‘ﬁﬂf%
* PSYR H BY TR E M EMT A, FRE.

* PSYERRIERFEFM

* PSYRNER L BT a1L




5 AN '1*/\7~Eﬂ:t§éi

Bs 7

4\

O B AS

AREFFEOEEARSEERER, BERESA
EEEREYVEREE ~mIERZTEX
TEZGERMA, BRERREEREYNR
M PUFRIER . WEERE ‘%nnE’J#éﬁﬁﬁ“
féﬁﬁ

metaSEXEEERARR"SSRF

EHUL/ﬁ;ﬁ*ﬁ
5 - E%%‘I’TPF?%* '%)ﬁnnm*ﬁ/_ EiFZEZE
EEHMER, BXEMMEXFARITEMBOR,

1T

717 £ %

R X

F%E%B“"Efé?&ﬁﬁwﬁiﬂ’]%%‘% At o

Ra% B K ﬁnn?tk%il_)ﬁﬁ

EmiERERTmEREZHM




THANK YOU'!



	Bioinformatics analysis of Psy Gene in golden rice
	幻灯片编号 2
	Background
	Background�
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	Basic annotation information
	幻灯片编号 9
	幻灯片编号 10
	PSY2功能注释
	psy2参与的通路
	幻灯片编号 13
	psy2表达特征
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	模板（5IYS）
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	幻灯片编号 23
	总结
	幻灯片编号 25
	幻灯片编号 26

