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Interacting Factor) Mutant Lines in Arabidopsis thaliana
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. . E le #1: ing the PIF: in self- ffspring f Irb1-1Irb1-1; : . i
Light is vital to plant survival and thus plants have developed xample #1: Genotyping the PIF3 gene in self-cross offspring from an Irb1-1Irb *  The Gingerich lab has successfully generated a number of pif Irb

2 . ) LRB2 Irb2-1; PIF3 pif3-3; pif7-1 pif7-1 parent N . .
sophisticated pathways to respond properly to their light environments?!. genotypes, however that are certain genotypic combinations that
Plants sense specific wavelengths of light via photoreceptors, one family Primer Combination: we have been consistently unable to find in our populations.
of which are the red (R)/far-red (FR)-absorbing phytochromes (phys). PIF3-3WTF, PIF3-3R3 * My analysis of self-cross offspring of an Irb1-1 Irb1-1; LRB2 Irb2-1;
Absorption of red light activates the phys, which causes their PIF3 pif3-3; pif7-1 pif7-1 parent has shown that it may not be
translocation from the cytosol to the nucleus where they modulate gene possible for a plant to be homozygous mutant for both LRB2 and
expression?. They do so by regulating the activity and levels of a family of PIF3, or for a plant to be homozygous mutant for one of the genes
transcription factors called Phytochrome-Interacting Factors (PIFs). In while heterozygous mutant for the other (at least with the Irb1
response to red light the active phys cause PIFs to be ubiquitylated and pif7 background).

degraded, which activates expression of PIF-repressed genes. There is Primer Combination: * The absence of these genotypes may be because they are lethal to
feedback regulation of this pathway as, in response to red light, the PIFs PIF3-3R3, PIF3-3DelF a plant during the embryonic development. Preliminary analysis
also induce ubiquitylation and degradation of the phys3. of siliques, however, has failed to detect visual evidence of the
The genes Light-Response BTB 1 and 2 [LRB1 and LRB2]) are critical aborted seeds expected if this were true.
regulators of the phy/PIF light-response pathway*>. LRB1 and LRB2 Individual Genotybe for PIF3 individual  Genotype for PIF3 ¢ It may be that certain allele combinations cannot be transmitted
encode BTB (Bric-a-Brac, Tramtrack, Broad Complex) domain-containing ncivicual - Senotype for nclvicua Enotype for through the male or female gametes (Figure 3).
proteins that act as target adapters in E3 ubiquitin-ligase complexes ; :etemzygous 6 homozygous mutant
i 4,5 ith di i ioht- omozygous mutant 7 wild-type Irb1-1 LRB2 Irb1-1 Irb2-1 Irb1-1 LRB2 Irbh3Arb2-1
(Figure 1)*>. Plants V\{Ith disruptions of the LRB ger\es have rgduced light 3 heterozygous 8 heteronygous gametes > pies iz s PIE3 pif7-1  pif3-3 pif7-1 pifh 3 pigr-1
dependent degradation of phys and, like plants with disruptions of PIF 2 homozygous mutant 9 heterozyeous
genes, exhibit hypersensitivity to red light 456, The mechanism by which 5 heterozygous 10 wild-tygeg nanrnl s s s [h s o
the LRBs modulate phy levels is not entirely clear, however it has been PIF3 pif7-1 | PIF3PIFY | PIF3PIF3/ | PIF3pif3-3/ | PIEPPI-3/
. N Ppif7-1 pif7-1 | pif7-1 pif7-1 | pif7-1 pif7-1 -1 pil
shown that the LRBs can bind to a complex of a PIF protein (PIF3) and a Example #2: Genotyping the LRB1 gene in self-cross offspring from an Irb1-1 Irb1-1;
phy (phyB), leading to ubiquitylation and degradation of both (Figure 1)°. LRB2 Irb2-1; PIF3 pif3-3; pif7-1 pif7-1 parent Ib1-1 Irb1-1/ | Irb1-1 Irb1-1/ | Irb1-1 11117 | b1-1 Inb 14/
In order to better understand how the LRB and PIF genes interact we Zf;’;’,,;;;’_’," L::B;ﬂ?:a'}/ /':}:2?; Z;zz']/ L:E;::;;/ %/
are taking a genetic approach, creating plants with T (transfer)-DNA Primer Combination: PIfT-1pif7-1 | pif7-1pifr-1 | pif7-1pifr-1 | pf7-1 pi
disruptions of both LRB and PIF genes. Study of the phenotypes of these RP145146, LP145146 T e | e | Py
plants may shed light on how these two families of genes work together Irb1-1 LRB2 | LRB2LRBY | LRB2Irb2-1/ | LRB2LRBZ | LRBRif2-1/
i i Ppif3-3 pif7-1 PIF3 pif3-3/ | PIF3 pif3-3/ | pif3-3 pif3-3/ | pif; -3/
to regulate light responses or plant growth and development in general. pif7-1 pif7-1 | pif7-1 pifr-1 | pif7-1 pif7-1 1 pi
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Primer Combination: 1234567809103 1-1 I3/ | Q11 Irb1:#/ | Iy1-1 Irb 1,4/ | ko1-1 b1t/
- L -1/ | Irb2x{ s L Igh2-1/ | Irb. -1/
LP145146, LBal N et % % % PN 1
- P 77-1 pil -1 pif -1 pi -1 pil
Figure 1. Structure and function of the

LRB/CUL3 E3 ubiquitin ligase complex in Individual ~ Genotype for LRB1 Indvidual Genotype for LRBI Figure 3. Expected genotypes of offspring from an Irb1-1 Irb1-1; LRB2
the red light response pathway in Irb2-1; PIF3 pif3-3; pif7-1 pif7-1 parent, if the Irb2-1 and pif3-3 alleles

N . 3 . X 1 homozygous mutant 6 homozygous mutant
Arabidopsis thaliana. Red light activates V8 2V8 cannot be transmitted together through the gametes. Red X’s indicate
9 . 2 homozygous mutant 7 homozygous mutant
By 6 ¢| Pphytochrome B, which then blocks the 3 homozygous mutant 8 homozygous mutant the absence of plants homozygous mutant for both LRB2 and PIF3 or
> %| activity of PIF proteins, which are negative i
=@ / / % Y P ; 8 4 homozygous mutant 9 homozygous mutant homozygous mutant for one while heterozygous for the other.
Bl g| regulators of red light responses. The 5 homozyeous mutant 10 h tant
"~@ °| LRB/CUL3 E3 complex mediates V8 omozygous mutan:
E2 e ubiquitylation and degradation of both References
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We did not find plants with the following genotypes in this population:
Wild- H H . .
Vo Irb2-1 Irb2-1; pif3-3 pif3-3
Figure 2. Strategy for identifying individuals with T-DNA insertions in a gene of LRB2 Irb2-1; pif3-3 p‘lf3-3 This work was funded a National Science Foundation-Research in
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visualized on agarose gels. It may be that some/all of these genotypes are embryo lethal, or that certain
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genotypes cannot be transmitted in the gametes.



