The bioinformatic analysis of transcription
factor SPL7 in Arabidopsis thaliana
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Background



CRR1 & SPL7Y

U The transcription factor Copper response regulatorl (Crrl),
containing a SBP (for SQUAMOSA promoter binding protein)
domain, mediates this switching of photosynthesis machinery in
response to copper deficiency and is also hypothesized to be
somehow involved in copper sensing.

O SPL7 is homologous to Copper response regulatorl, the
transcription factor that is required for switching between
plastocyanin and cytochrome c6 in response to copper deficiency
in Chlamydomonas reinhardtii.

L Squamosa promoter-binding-like protein 7 is a trans-acting factor
that binds specifically to the consensus nucleotide sequence 5°-
TNCGTACAA-3’.



Structure of CRR1 and SPL7
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Diagram of the motif structures of Crrl and SPL7. A triangle indicates the position
from which the C-terminal part is truncated by the T-DNA insertion In spl7. The blue
boxes indicate the SBP domain, and the describe a putative nuclear
localization signal. The show an unknown motif that is conserved
between Crrl and SPL7, and the green boxes indicate putative metal binding motifs.

Yamasaki et al. The Plant Cell 2009



The spl7 Phenotype in Various Concentrations of Copper

Growth phenotypes of the wild type, spl7, and SPL7 comp lines grown
for 3 weeks on MS medium containing various concentrations of
copper

Yamasaki et al. The Plant Cell 2009



SPL7 interacts directly with the miR398 promoter and
MiR408 promotor via its GTAC motifs.
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MIR408 is regulated by SPL7 at the transcription level
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GUS staining of transgenic seedlings expressing the pMIR408:GUS reporter gene in the
wild type (pMIR408:GUS/WT) or the spl7 (pMIR408: GUS/spl7) background. Seedlings
were grown under different copper regimes, as indicated.

Zhang et al. The Plant Journal 2013



Gene analysis



RefSeq’

Gene Information

NP_197384.1. NM_121888.2. [QBS9GB-1]

NP_850850.1. NM_180519.1. [Q859GB-2]

Pairwise Alignment Result
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ORF verification

Pairwise Alignment Result
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Digestion analysis

BestMBI

NI | |Mspat
NI | |LeneI MspJT
NI [1]| Mpor | Mspaz
NI || Mmer | Epyav
MspIT NI ]| maer: | | mspaz
| mwoT NI [1]| %eos1 | | |ssiz
e N ||| Dpnrz | | |aciz
lmpyriovr || | (||  ||]l |1]| Bssmr | | |uspa:
lIssix 1 | (1] Il I1]| Bfuct | | |sspact
| |aci NI 1| sausaz | | || mspat
|IBspacz || | 1] ||| I1]| sstesI | | || | Bsiz
] Beex || | 1] Il ||| Bspia3r | | || | Aafi
] peser 1] (1] ] || | malz | | || | Bseu
toner ||| [mpazz || | ||| ||| 'I]| | penz | | || | Bssear
|Sgex ||| [mapTI || | || ||| ]| | |estxez | | || | |Faiz
lmsprr ||| |msisz [| | || ]| | |1l mspaz | | || | |enlz
A LRRTR Y LAY WA Y WY WOAN N oA W% A
ATCTCTTCTCTETCGCAATCGCCACCACCGCCGGAGATGEATATCCAACCCCCGECATTEGETTARCCGATGATCCTTCCACTTATTCCTCCEGCTTTATGGE
10 20 30 40 50 60 70 80 a0 100
mmmm e | m——— tomme | m——— fmmeme | mm—— e et e et fomme | mmma fomme | m——— e et e et |
TACAGRACGAGACAGCETTACGCCCTGETCGCGECCTCTACCTATAGETTCGGEECCETAACCAATTCCTACTAGGARCGTEAATARGCAGECCARMTACCC
i fE7 i Iy £ SAEE LR T ! foF ! IFr
T R TR S O 1 O A s T B I R A AP
Il | || mapzz || IR || [I] |Fair
Il | || meazz || IR | | [I] ®a1z
Il | |l mspz || IR | | |Imspar
Il | Iseex || IR | | |scar
|| |  Bspact || IR | | |ser
| | wspsz || IR | | |mspaz
| | aciz IR | | |agiz
|| | ssit ] IR BEESE:
|| mHpyriov IR | | Bspact
|| Bstmwz ] IR | | Aeiz
|| awor ] IR | | ssiz
|spaT ] IR | Mspaz
|sget ] IR MspIT
LpnPI ] Ll T T 1 pyav
] L T T Mspaz
] | 1 1 Il []1]] sspiast
I I I T



Protein analysis
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Phylogenetic tree
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SBP/DNA-binding domain
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SBP/DNA binding domain

SPL7 SPL12



DNA binding domain
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Conclusion:

1. No metal binding domain ?
2. GTAC binding sequence in SBP domain?
3. Evolution analysis of SPL7?
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