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Biosynthesis of Linear Tetrapyrroles (Bilins)Biosynthesis of Linear Tetrapyrroles (Bilins)
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3Z-phycocyanobilin (3Z-PCB)3Z-phycoerythrobilin (3Z-PEB)

3Z-phytochromobilin (3Z-PΦB)

Pr Pfr Pfl

Phytochromes are nonfluorescent biliproteins that 
can be made fluorescent by chromophore 

exchange. 

Phytochromes are nonfluorescent biliproteins that 
can be made fluorescent by chromophore 

exchange. 
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YH alleles of phy are dominant, constitutively 
active, light-independent point mutations.

YH alleles of phy are dominant, constitutively 
active, light-independent point mutations.

P35S:At PHYB WT & Y276H

Seed germinationSeed germinationSix-day-old dark-grown seedlingsSix-day-old dark-grown seedlings

** **

LerLer A-B-A-B- A-A- Bg/A-B-Bg/A-B- YHBg/A-B-YHBg/A-B-

Su & Lagarias, Plant Cell 19: 2124 (2007)

YHYHWTWT YHYHWTWT

LerLer B-5B-5

BcBc BcBc BcBc BcBc

YH alleles of phyB modify plant growth and 
development across species boundaries. 

YH alleles of phyB modify plant growth and 
development across species boundaries. 

Arabidopsis thaliana

Nicotiana tabacum (Maryland Mammoth)

Arabidopsis thaliana

35S AtYHB

Su & Lagarias 2007 Plant Cell 19:2124
Tobacco images Courtesy of W. Hu

35S::AtPHYB

35S::AtYHB

35S::AtYHB

35S::AtYHB
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Selectively modify crop plant physiology with mutant 
phytochrome and cyanobacterial bilin synthase 

Long Term Objective

p y y y
transgenes.

Do phyA-E regulate the same signaling 
networks? 

Can we selectively modify growth and developmental 
traits by expression of light-independent alleles of 
phytochromes?

YHA is a constitutively active, FR-insensitive phy with 
characteristics unique from YHB.

YHA is a constitutively active, FR-insensitive phy with 
characteristics unique from YHB.

Su & Lagarias, Plant Cell 19: 2124 (2007)
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Imbibe seedsImbibe seeds

YHB-D expression is qualitatively similar to, but 
quantitatively stronger than, WT and YHB expression 

under Rc. 

DD Rc15Rc15 Rc50Rc50

4 d growth @ 20oC4 d growth @ 20oC

Ler WT

phyAphyB

YHBg(#4&#5)

Ler WT

phyAphyB

YHBg(#4&#5)

Ler WTLer WT Ler WT

YHBg(#4)

Ler WT

YHBg(#4)

463463
YHB-Rc50/WT-DYHB-Rc50/WT-DYHB-D/WT-DYHB-D/WT-D

15531553

WT-Rc50/WT-DWT-Rc50/WT-D
195195

2672679797

Isolate RNA (duplicate or triplicate)Isolate RNA (duplicate or triplicate)

ATH1 microarray analysisATH1 microarray analysis

Hu et al 2008 Mol Plant (submitted)

463463
864864 349349

YH phys and a phycoerythrobilin  together generate a 
selective, inducible system.

YH phys and a phycoerythrobilin  together generate a 
selective, inducible system.
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Imbibe seeds

YH phys and cyanobacterial chromophores can 
be used as unique tools to study and regulate 

phy activity.

YH phys and cyanobacterial chromophores can 
be used as unique tools to study and regulate 

phy activity.

D

4 d growth @ 20oC

YHAc -flag/ pebS/hy2phyA

Su & Lagarias, Plant Cell 19: 2124 (2007)

http://www.verticalfarm.com/Designs.aspxhttp://www.verticalfarm.com/Designs.aspx

Mass spectroscopy

Co-immunoprecipitation PTM Enrichment

Mass spectroscopy
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