SUPPLEMENTAL MATERIAL

Table S1. ATH1-Genechip® Data. See separate MS-EXCEL file.

Table S2. Specifications and primer sequences of mapping markers and the pho2-1 dCAPS marker.

Marker pogiion | BAC PONMOMONST ooy sequences 63 3) o) ME L)
(Mb) Col / Ler / pho2-1 a
ngall2s 11703  F12K2 CERAT8%24 AT RS 191/199 2.0/55
nga36l  13.229  T16B12 not found Aiﬁ;g;%ﬁ@;égﬁ?ﬁggﬁgc 1147120 2.0/55
mpill 13733 T32F6 C'TESGE%“ ﬂﬁlﬁgﬁ?ﬁgﬁg@ﬁéﬁ&? 2481239 2.0/55
mpil3 14014  T2114  CLRIS9340 PRl v 211/194 2.0/55
mpils 14276  TIiB8 vt sonrlaclicoy it 188/178 2.0/55
gg%;é 14.286 T1B8 pg‘,’\le',l Tfégféﬁéfgﬁ%%%%iy 197/ 214 2.0/50
mpild 14305  T1B8 CE\IRD“SEESG Agcci%ﬁﬁi%m’féﬁé% A 203/158 2.0/50
i wem e SN0 ATOWSNCHMTCL  un o
mpils 14388  TiaGll LRSS penshallsrasslicaping 96 /70 2.0/50
mpil6 14484  Fapr7  CERAIO98 pseliillp sy Eanrian 120/111 1.5/55
mpild 14800  T4C15 C'TE‘D‘GE(EGB TZSQSS;EAA%TT%C};T&?’&%%G 172/ 164 2.0/50
mpil2 15152  F11F19 Cl'f\%‘éffzz“ TTgﬁ%ﬁgﬁgﬁ%&%gfgﬁA 165/ 153 2.0/55
ngalé8 16299  T7F6 Caios? RSl Aol oNaeSTi 151/135 1.5/55
mpil7 17622  Tapis  CLRIST2 eSS eacIUCILNES 175/ 163 25/53

Mb: megabase; bp: base pair; Col: WT Columbia-0; Ler: WT Landsberg erecta; Ta: annealing
temperature used for PCR amplification. Mismatched nucleotides in the dCAPS marker forward

primer are underlined.
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Table S3. Primers used for qRT-PCR analysis.

AGI

Forward Primer
(523

Reverse Primer
(523

Atlg73220
At3g02040
At3g17790
At3g47420
At5g20150
At5g20790
At3g09922 AtIPS1
At5g03545 AT4
At2g33770_1
At2g33770_2
At2g33770_3
At2g33770_4
At2g33770_5
At4g05320 UBQ10
At5g43350 Pht1;1
At5g43370 Pht1;2
At5g43360 Pht1;3
At2g38940 Pht1;4
At2g32830 Pht1;5
At5g43340 Pht1;6
At3g54700 Pht1;7
At1g20860 Pht1;8
At1g76430 Pht1;9
At3g26570 Pht2;1
At5g14040 Pht3;1
At3g48850 Pht3;2
At2g17270 Pht3;3
Ath-miR399a
Ath-miR399b
Ath-miR399c
Ath-miR399d
Ath-miR399e
Ath-miR399f
Ath-miR393a
Ath-miR395a
Ath-miR159a
Ath-miR164a
Ath-miR170
Ath-miR171a
0s1g52230
0s1g59150
Os-miR399a
Os-miR399d
Os-miR399f
Os-miR399j

GUS

CGGATCTCTTTTCGGTTCTGGTGT
CGATGTTCAGGTCACCAGAGATGG
AGTGGTACAGTGTTTTGGGAAACC
GCCATACAGCGATTGAAGGCGAA
CCAATTGTTAGAAGACGAGTTGGA
AGCTACGGAGGAGGTTTGGGTAAT
AGACTGCAGAAGGCTGATTCAGA
CTGAAGCTCAAGAACCCTCTGAA
AATCTGGTTTACTTCGCATGAGCT
AGGTTTGAAGCTCCACCCTCA
CCCCTTTGAAGTTTATCCAACTGG
AGCTGACCGTTGCTGTCAGTC
GTGAAGGACCATTTTACGCACC
GGCCTTGTATAATCCCTGATGAATAAG
GAGCTCTAGGAAATGGCCGAAC
AAGGTGGATGCAGGATACCCA
GCTCAGTTGCTTCCGGTCTTT
TCAATGGCGTTGCCTTCTGT
GCCGCAAGAAAGTTTACGGTAT
CGGACTCCACTTACTCGGAACA
ATGTTTCTTCCGGTTCTGGCTT
ACTGCAGAAAACGTCTACGACG
CGTCGGTGAAAAGTCCCATTC
GCAGCTGGAACTTGGTTACAGG
TCGTTTCTCATCCAGCAGACAA
TTTAGCTGGATTGCCAACCACT
ATGTGTTGCAGGCTGTGAGGA
AGGGTAAGATCTCTATTGGCAGGAAAC
TCTCCATTGGCAGGTCCTTTACTTCC
CATCTTTCTATTGGCAGGCGACTTGG
AATACTCCTATGGCAGATCGCATTGG
CTCTATTGGCAGTGGAAGTTGATGACC
GCATTACAGGGCAAGATCACCATTGG
GGGATCGCATTGATCCTAATTAAGGTG
GAGTTCCTCTGAGCACTTCATTGGG
TTCAAACATGAGTTGAGCAGGGTAAAG
CGAAATCCGTCTCATTTGCTTATTTGC
TGATATTGGCCTGGTTCACTCAGATTC
TTCTCACTTCTCCTCCTCACACTTCAC
TCTTCATCGACACCATCCTCG
GGAGTCACATGCTGCCTAAGGTT
GCTGGAAATGATGCTGGTAGC
GGTGGCCTTTGATAGACCATCA
GGCAGAGGTGATCAGATTGCA
GGAGCATGTGAAGTCTTTTGTAGC
GCCGTTTTCGTCGGTAATCAC

GCAAAGGCCGTGACGAAAGTTAA
TGACCCTCTTCTCGTACACCACTC
TCTCTACCAACTCTGCATCAACGA
CCAGCCATGATTCCACCAACCA
CCATTGAATCCTTAGCTTTCGCAA
CTCATCCTCACCACTCCATCCCAT
TTGCCCAATTTCTAGAGGGAGA
CCTCTCAAAACCCTTTATTGGTGA
CATTCACGCATACTCCCACAAG
CCCAAGATGTGATTGGAGTTCC
AGGTGAGCCAACTGAGGACTCC
CGGTGTAGCTTCCCTGTTTGTT
CCATATAAGCCTTGCACGCAG
AAAGAGATAACAGGAACGGAAACATAGT
TGACAATCGCCGTGAAATGA
GAACACCAAGCACGATCAATGA
ACCCGAGCCAAAACCTGAA
ATCACCAAGCCACCCGAAA
GATAGACCAGACCCGAGAGAACA
GCTGTAGAAAGCGATGTCGAGG
CGTGGCGGATAACGGATAATC
CAGCGATGATGGCTCCTAATTC
CGCAGCGAGGATACAGTGGTA
CCAACCATTGATCCGACGATAC
AATCTTCTTCACCGCATCTCCA
TACAGATGGAGCAAGCGCAGT
TGATCCGAACAGGAAGGCTTC
GCAGAAGAATTACAGGGCAAATCTCC
TCAGGGCAACTCTCCTTTGGCAG
AAGCAGTGACAGGGCAACTCTCC
TCCTTTGGCAGAGAAGCATTTTACTTG
ACGTTAGTGAAGCATTGCGAGGC
GCGCAAGAGAATTACCGGGCAAATC
TCCAAAGAGATAGCATGATCCAAAACC
CGTTGAATGGGTCCGGGAGTTC
AGGGCAAGTTAAAGCTCCTGAGATATG
AGCTCATGTTGGAGAAGTTAAGTACG
AATACGAGAGAAGCGACGAGAGAGG
GCCAATATCAAAGGGACTCTCTCATGC
GGTTGGTGTTGATCTCGGAGAA
TCACTGCCAGCTTACGGAGG
CTCCTTTGGCACGAGATCTGT
GCAGGCCGTTTTGGTGAAT
GGCAAATCTCCTTTGGCAGAG
GGCAACTCTCCTTTGGCAGA
TGAACAACGAACTGAACTGGCA
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Fig. S1. Fine mapping of the PHO2 locus.

(A) Representation of Arabidopsis chromosome 2 in the region between 12.5 and 16.5 megabases,
showing the positions of markers m429 and asl, that were found previously to be linked to the pho2
mutation (Delhaize and Randall, 1995), and those of SSLP markers nga361, mpill-mpil6 and
ngal68. AGI-BAC clones containing the markers are represented by white boxes. The number of
recombination events (meiotic breakpoints) found for each marker in a total of 7872 examined
chromosomes is given. Recombination events upstream or downstream of PHO2 are shown in the
upper or lower row, respectively. (B) Close-up of the region between flanking SSLP markers
mpil5 (CER458994) and mpil6, showing the names, the non-overlapping (open boxes) and
overlapping parts (hatched boxes) of BAC clones, as well as the position and the number of
recombinants found for three additional SSLPs (Table S2). Using these markers the PHO2 gene
was mapped between polymorphisms CER458994 and CER459010. (C) The pho2-1 point
mutation are detectable by PCR using a co-dominant dCAPS marker that exploits a MslI restriction
site (CAPYN,PUTG) which is created with a mismatched primer (Table S3). Primer sequences are
underlined and exon sequence is shown in capital letters. While the WT PCR product can be
digested by Msll resulting in a 197 bp fragment, the pho2 mutant product remains uncleaved. pho2
mutants complemented with genomic WT cosmids C23 and C3 display a heterozygous PCR
genotype.
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MslI
TGMGAMGTC@Q- MGMEMGAG
CAATTTGGAGGCAARATCTTCCGAgtta 52
gttctgactctttctgecatatatatte
tctgttgatttectagecatgecgegt 106
ttttttttttegetttggecaaatgat
agttttcaattattgtatgttctgatg 160
ALl ttgtgtttggttataaaatcactgatt
ttgaatttttgtgatgaacagACACGA 214
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Fig. S2. ATH1 genechip® expression profile of the PHO2 gene.

(A) Developmental series. A full description of samples #1-#101 is available at
http://www.weigelworld.org/resources/microarray/AtGenExpress/. (B, C) Abiotic stress series for
(B) shoots and (C) roots. A detailed description of the samples and plant growth conditions is
available at http://web.uni-frankfurt.de/fb15/botanik/mcb/AFGN/ atgenextable2.htm. (D) Hormone
series. WT Col-0 seedlings were grown in liquid MS medium for seven days at 23°C treated with
IAA, zeatin, GA3, ABA, MJ, ACC or BL for 30 minutes, 1 or 3 hours. (E) Nutrient starvation and
re-addition series. WT Col-0 seedlings were grown as described (S1). Full nutrition (FN); sulfur,
nitrogen, phosphorus or carbon starvation (-S, -N, -P, -C, respectively); 30 min or 3 hrs sulfate
(SO4), nitrate (NO3), phosphate (PO4) or sucrose (suc) re-addition. (F) Diurnal series / extended
night. WT Col-0 plants were grown and harvested as described (48). (G) Light series. A detailed
description of the samples is available at http://web.uni-
frankfurt.de/fb15/botanik/mcb/AFGN/atgenextable3.htm. (H) Biotic stress series. A detailed
description of the samples is available at http://web.uni-
frankfurt.de/fb15/botanik/mch/AFGN/atgenextable3.htm.
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Fig. S3. Expression of GUS under control of ~1.8kb PHO2 upstream sequence.

GUS driven by ~1.8kb of PHO2 upstream sequence is expressed throughout development and in all
organs of Pi-replete grown Arabidopsis plants. (A) Five day old seedling, (B) Magnification of the
primary root of a five day old seedling, (C) 20 days-old plantlet grown on an agar plate, (D) 30
days-old plant grown in soil, (E) Magnified view of a flower from a 30 days-old soil-grown plant.
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Fig. S4. Depiction of PHO2 gene structure and positions of gRT-PCR primers.

(A) PHO2 gene structure. Exons are shown as boxes. UTRs are shaded yellow, and coding regions
are shown in shades of blue and red (UBC domain). The ticks in the second exon of the 5’-UTR
depict the position of the five miR399 binding sites (miR BS). The sequence of the region around
the five miR399 binding sites and a miR399 consensus sequence are shown below. (B) Depiction
of the PHO2 cDNA sequence. Binding sites for miR399 are shaded yellow, and gRT-PCR primer
pairs (cf. Table S3), used for PHO2 transcript/cDNA quantification, are shown as colored arrows.

miR BS ATG 1kb UBC domain Smp

A L____l L._LIJJI__}_ EI=I=:E:]

TAGGGCAAATCTTCTTTGGCALYY GTAACMTTAAGCAGCAGCAGCAGAAGTGAAGTTTCTCCCGTTAGGTGGCTTTGATACAAGTC
TTGGAGCTTTCGAATTTCTTTGAGGTTTGAAGCTCCACCCTCATT Cl NIl Ny NG ey e[ ATTGGAACTCCAATCACATCTTGGGTT
CCCCTTTGAAGTTTATCCAACTGGAAACTTCAGTCCATTCCINHES Y Y W e e NG elel T T T CGGAGTCCTCAGT TGGCTCACCTCATCTC
T TSN e (G ele YT TAT CCGAGT TCGTAGT TGACTCACGT TAT CT T TCOIINS N Y e e ay Wl eIN T TATCTGAGTCT

Ath-mir399 us: ugi
B tttggaaattctcaagtgatggaggaa attaacgaaatttcatc
atgattgtctcactgtcaca attgtcaagagaccgatcttgtttct

cacttcgtttgaactctgtcctgtttcccatttatacttcagattctagctcctttagggcaaatctt

ctttggcaaaagtaacaattaagcagcagcagcagaagtgaagtttctcccgttaggtggctttgata

caagtcttggagctttcgaatttctttgaggtttgaagctccaccetecattctagggeatatctectt
3F

tggcaattggaactccaatcacatcttgggttcccctttgaagtttatccaactg@aaacttcagtcc

2R
attcgttgggcaaatctcctttggecatttcggagtcctcagttggctcacctcatctettgttcgage

aaatctcctttggcattatccgagttcgtagttgactcacgttatctttcgtagagcaaatctecttt

ggcattatctgagEEttacagttgactcctattatcttagtcgagcagttatcatcacggtctgcagt

ttcagctgaccgttgctgtcagtccatatcagtcatctaacgtgagaatccacactcctatcaaagta

actggatcttttgacaaacaggg aagctacaccgtttctcatcaaggcgtctaaactfJJ§CAAATGTC

4R
CCTTACTGACTCTGATTGGGATAGCTCCAGCGACAGTGGTAGCAGTGAACACGAAGAAGTCGAGTTTT

CTTATGGTGGACGG g4y Liy] s AGTGAGTTACAATGAGAATGCATTCCTCAE{-}ACCTGCAAATCCATG

>

ATCTCAATGCTCCGTAAGCCTCCAAAGCATTTTGAGATGCTTGTGAAGGACCATTTTACGCACCGGGC

CCAGCATGTTCTGGCTGCGTGCAAGGCTTATATGGAAGGCGTCCCTGTAGGATCATCAGCTAACCTGC

5R
AGGGGAACTCAACCACAAATTCCACCGGTTTCAAGATCATGCTCTCCAAACTCTACCCAAAACTTCTT

GAAGCATTCTCAGAGATTGGAGTTGATTGCGTCCAAGAGATTGGACCAGAAT CAIENA
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Expression Level (40-AC,)

Expression Level (40-AC;)

Fig. S5. qRT-PCR expression levels of PHO2 and miR399 PTs.

Results are shown for shoots and roots of WT seedlings grown in Pi-replete and Pi-deprived
conditions (see the legend in the graph). Expression of the miR399e/f PT was investigated with two
gRT-PCR primer pairs (indicated by the bracket) designed on the stem-loop structures of the
miR399e and miR399f precursors. Expression levels are given on a log scale as described in the
legend to Fig. 3.
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Fig. S6. gRT-PCR expression levels of 64 Pi-responsive transcripts in Pi-deprived and -replete WT,
Pi-deprived phrl mutant and Pi-replete pho2 seedlings.

The expression levels (40-ACt; mean = SD, n=4) are given on a log scale as described in the legend
to Fig. 3. Transcript level was considered altered if AAC>1.
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Fig. S7. Protein alignment of AtPHO2 and three potential plant orthologs.

(A) Sequences of the five miR399 binding sites in the 5’-UTRs of the four potential orthologs. (B)
Protein alignment. Colored lines depict the regions encoded by the various exons as shown in Fig.
6D. The UBC domain is underlined with circles. (C) Protein identity and similarity of PHO2 and
its potential rice, Medicago and poplar orthologs. Similarity and identity values (%) for pair-wise
comparisons are shown with blue and yellow background, respectively. Values for the entire
protein, the UBC domain, the N-terminal region (amino acids 1-250) and the C-terminal region are
given in black, red, blue and green numbers, respectively.
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