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| (pex2-2)

At PEX2 MTP------------- STPADDAWIRSYQRLLP--ESQSLLASRRSVIPV. 3 TLM- - -[q€
Glycine max MT----eememmeeee LPSHDAWIHTSHTLLPRWKSLSLLSHQQSTLPI SIS 3L LM- - - (4
Oryza sativa MTDPETLPSPSASTDSSSPPPDAWAAEYRRLLP--QWESMRDSSKIATPI SIS 2SLV---[ge
Brachypodium MIPISISEUN A 3SLM- - - [
Selaginella MAERAGA- - -AAAAVMRPPSPEAWRQVWRDVLR--S-QQLR---KTIPSV. DAERLOY FSFV---Qde
Physcomitrella MAEADVG- - -GGGGVGAPP-ADAWLQAWRATAP--QWEQIRAKVKTVPDV Q FSLS---0de
Gallus gallus MASSIGN------ EKS-------- VNPVL LE[ANKALEQLVW FHGF - - -[4g€
Danio rerio MAGAGGDKP---FAKAG----PSPLSRVL JFE[RGALEQLVWSS FTQFQHF - - -[4g€
Homo sapiens PEX2 MASRKEN------ AKS-------- ANRVL | EJINKALEQLVWSS FTQUFHGF - - -[{¢
C. elegans PRX-2 MACRCLEDS ﬂIRSIAQDSVD&/NQMPLWVARIFEKLR 47
S. cerevisiae Pex2p LYGQFWSEFNAAENTS----- EHKEEVE 38

/Pg (pex2-1)
At PEX2 - ) 166
Glycine max NELPAFLEFLUWRF IWVDQPTP(.aALMNLRY ) ] 166
Oryza sativa BIWVD <PTPG~ALMNLRY ) / 178
Brachypodium RIWVD 'PTPGiALMNLRY R ) { 134
Selaginella IWVD‘PTPGﬁALMNLRY -Q ) )RW 172
Physcomitrella PELINAFLEFLYWRFSEIWVD 4PTPG*ALMNLRY ) 177
Gallus gallus T-HY SKNA QLT LN T QRYKN 128
Danio rerio PEL[SANLO]EL{EWR A 135
Homo sapiens PEX2 GAIWVF LS T - 128
C. elegans PRX-2 WKVTMIAVL TH- -RF SRGAS|ZEQE A DIAPAG-----------——-YTPK#ITS--------- HFMVE IVPﬁLTR —————— RMSELSGRI 110
S. cerevisiae Pex2p  LAINTWFMCATIGL PHYG SSCMESTII SGVVFQCRKR - - - - - - - TLYVEVI AR YVWKK T THE T FNG PHCENQMMW LK - - - - - - LyvneL 118

ansmembrar e

At PEX2 WMEQYKRAYS SSAVEINIIIS 260
Glycine max MEQIYREAYE SSSVEINLIIR 260
Oryza sativa A FF SSSWIKHIL 272
Brachypodium A 0 HAIJRRAS FF SSSVIKHIL 228
Selaginella | RA A YMIRT VFSLIKVIP 266
Physcomitrella JESLYKRAGRANLY MMSIRKVIM 271
Gallus gallus LCGL VOQKLLKIC 221
Danio rerio JAYR VWKLRAGVS 229
Homo sapiens PEX2 L -FGKVKQCVNFVI LGGL (0] VQK AKES 221
C. elegans PRX-2 DIR------ RMYSKId LLH RYEGHSYIT[EST FSLENWNNHQPTISSINYDTQY] HAFRDVI[RATY[FFTEKARQRIVKK 198
S. cerevisiae Pex2p YHGCDVTNFLRFLfPNARﬁLSPEYRAFNVHSTRLIRDGSAI&EEFﬁSN———SVFAGL ALLELFSN--TIITKRGLLTFVK 207

Salk_033081

At PEX2 RAEAR(E TRUNCASAASFRELINENE PYY VR T(OR: - - - - - - EGVSSGK 333
Glycine max YCYYQH JlcevpTE 333
Oryza sativa YCYYQS ARCINE TN VI TIO - - - - - - QGSS 342
Brachypodium YCYYQ ARONE AYVRTOR: - - - - - - QGSS 298
Selaginella RHERLEL S GSSDQQNVKNKI 352
Physcomitrella YCYYQR DGSGSTDAASQ 356
Gallus gallus SWCFPIANLPNSEKTLATHYK SU VAR TKSNY L FDMYF KYKIEMTELHV 304

Danio rerio ALFSPLEDLTGTQSSEETHLTEIIGE (O A(¢VKSNVIADIYFT€PKEGAETGQIEP -~~~ -~ VRLQVGTELLQS 312

Homo sapiens PEX2 SWCIPLTGAPNSENTLATSGKE A SAKSSFLFDVYFT(E KSGIEMSEVNAL 305
C. elegans PRX-2 QKLDRFTSSIGSSD CIAEAU~SRNM KKLKNPILIE 273
S. cerevisiae Pex2p  KPPRSRETTTY-KT------- §VVKALEWSMCD GSSGRLTASPVY 271

Supplemental Figure S1. Alignment of PEX2 proteins from various organisms.

Arabidopsis (At) PEX2 (At1g79810) was aligned with homologs from Glycine max (XP_003530138.1),
Oryza sativa (0s05g0275700), Brachypodium distachyon (XP_003573500.1), Selaginella moellendorffii
(XP_002976539.1), Physcomitrella patens (XP_001781834.1), Gallus gallus (NP_001008454.1), Danio
rerio (XP_684073.2), Homo sapiens (NP_000309.1), Caenorhabditis elegans (CAA92640.2), and
Saccharomyces cerevisiae (NP_012325.1). The alignment was generated using Lasergene MegAlign
(DNASTAR, Madison, WI1) with the Clustal W default settings and the Gonnet series protein weight
matrix. Residues identical in at least six sequences are shaded in black or purple; chemically similar
residues are shaded in gray. Transmembrane domains predicted using the ARAMEMNON database
(Schwacke et al., 2003) are indicated in blue, metal-coordinating residues of the RING-finger domain are
highlighted in purple, and positions of Arabidopsis pex2 mutants are indicated in red.
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At PEX10 MRLNGDSGPGQDEPGSSGFHGGT Rlaa L [V Y0 0 oM 78
Glycine max MGWGHL GRHGSDSVDGAVAGPSTSATE PREEE L IV MYINYTG D €M 83
Oryza sativa MRGGGG--GDAGTSSRGGGSGGAPARPR €0S 80
Brachypodium MPSAGAPASDAGPSSRGGTRGGAAARPR QS 82
Physcomitrella MDIAESSSAASAGSGNGRSGSLPS - FF{s YN0 RV 79
Gallus gallus MAL GPRIGPARL VIRCGQQEL 1e{MIsDV 55
Danio rerio 1 SDL 55
Homo sapiens PEX10 sEH SDV 55
C. elegans PRX-10 ETGEI *SQR'DH 1EDITERL SRVSKE[L[eQ TWIRWFPYLJASIAST 55
S. cerevisiae Pex10p MKNDNKL QKEALMRL SQLETEEF BHIEQIQGL MIMKVTEL CKLIKSQLFYNSE PKEL STFAKL 72

Ds insertion
(pex10-1) pex10-P126S
v ~

At PEX10 SAATQAVTFD--ESDEFFGD---SHIH 156
Glycine max ETASRGIVLAPYESAEGFGENA-HRSH 165
Oryza sativa EIVARGTIALEPSQLDDHSESDSSSIGT 163
Brachypodium EMVSRGIYLDP®SQLDYHHE-------- 157

Physcomitrella

Gallus gallus A ) ) 1VPYM KGLQHLEHELQIE[]';GARTLQSNPA——
Danio rerio ) : A48 DKVLICVENELEAEAPQNTRRTWNP - - -
Homo sapiens PEX10 ) 5 S SLERGVL TLHAVI LDKALLPLEQELQADPESGRPLQGSLG——
C. elegans PRX-10 B LISNYLIQKAESTLTHPS-------------

S. cerevisiae Pex10p R D FAYPLC FITKLYKKIMKNNKESK-------------

SAAARGNALANAEELRGIG--FTQEST 160
- 132
—--- 131
S 132
- 121
---- 138

At PEX10 SPRMIDLPSSSQVETSTSVVSRANDRLMRSWHRAIQ 239
Glycine max SAQISGTSPSSSSGQSVTTLSRMKGKMSAFWLHLVQ 248
Oryza sativa AAQPSPIRNSPSRSLSFSHLSRRGRVHTLWEWVLR 246
Brachypodium ~ —---mmmmmmm oo RSRAHAFWLWVVQ 219
Physcomitrella SEIGGEDIVLSQRRSITIQIWQSWSQRMSQRYNAALQ! 243
Gallus gallus ~ ———------ LGLSS-RTLIRNWIQKQVRELTEQQKKTILQVVYILKQSIPIL 204
Danio rerio = —-----mm--oooo- L SHMRFWIQRAVGLLTESQRKSLIPLVFALQQGIT[AL 198
Homo sapiens PEX10 --------- PGGRG-CSGARRWMRHHTATLTEQQRRAL LRAVFVLROGIACL 205
C. elegans PRX-10  —=---—mccmommmme TESHIGIPIRKNQKARQSFLDVFFWLRTKL FPQLQfA 185
S. cerevisiae Pex10p  =---------mm o IEDTESVAAFCKGLEDFILD 187

W» splicing ( (pex10-2) stop (pex10-\4v313‘)
At PEX10 1QQASIEEYQ -< LITSEAE----KGNWS 314
Glycine max ) ) VHQASFATHDRSIA[EH - LATPDID----KRSW 323
Oryza sativa ) INQISSGGYP RE GVP IIS—DIR———:EGKTA 320
Brachypodium ) INQISSEEYP RE SVP IIS-DIR----{§GKAV 293
Physcomitrella 28 ORPR Y3l MRSRIRDPSA TFKKEMES---VGDDW 321
Gallus gallus YKF LFHLLLTI QIYSFQQKQRAR L--{gRNLA 256
Danio rerio == o —--mmmmmmmmmmmme——- YRL 'VLQLAITLTLQFI\ELRQRQRAR Q RNLL 250
Homo sapiens PEX10 DPLRVLMSVAPSA L(ﬂRVRSL YRL LLHLVLS LQLYGFRQRQRAR WRL---{§RGLS 276
C. elegans PRX-10  --------mmmommmm oo - YITLIQIAVS ISLYSFLEQEKFNNK*KEKKENNGG 238
S. cerevisiae Pex10p  LSKNEANFREE@SQKYKVL GYILLAQNVMKWYPYL TSTLGSWIY{@RKRTNDSI RS SVGLQERSEHESTEGIPRESQ-LTHIN 269
At PEX10 TSDSTE----TEAVG(AaINdN 381
Glycine max SESS YHA {qV SKETLCL 394
Oryza sativa DLATSHE--A G (SKETLCL 389
Brachypodium DLASGHE - -APESKE R R 362
Physcomitrella TLAANTGDAEGGGR 392
Gallus gallus LQKNTIKEGTTGRQS’ 327
Danio rerio PSHQ QS—— R 318
Homo sapiens PEX10 HRRASL ERA RRC T LCL[FEREHPTATPLG 346
C. elegans PRX-10 SDRNLDENSLFHPTFQ@S T{eRENK - 314
S. cerevisiae Pex10p  LSDKNQLPFIPEAS (84 QOHCQPQETL 337

Supplemental Figure S2. Alignment of PEX10 proteins from various organisms.

Arabidopsis (At) PEX10 (At2g26350) was aligned with homologs from Glycine max (XP_003544551.1),
Oryza sativa (0s07g0608800), Brachypodium distachyon (XP_003559973.1), Physcomitrella patens
(XP_001777562.1), Gallus gallus (NP_001185583.1), Danio rerio (NP_001005994.1), Homo sapiens

(NP_722540.1), Caenorhabditis elegans (NP_001021200.2), and Saccharomyces cerevisiae

(NP_010551.1). The alignment was generated using Lasergene MegAlign (DNASTAR, Madison, WI)
with the Clustal W default settings and the Gonnet series protein weight matrix. Residues identical in at
least five sequences are shaded in black or purple; chemically similar residues are shaded in gray.
Transmembrane domains predicted using the ARAMEMENON plant membrane protein database
(Schwacke et al., 2003) are indicated in blue, metal-coordinating residues of the RING-finger domain are

highlighted in purple, and positions of Arabidopsis pex10 mutants are indicated in red.
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Supplemental Figure S3. Membrane association of peroxisome matrix protein receptors in
pex2-1, pex10-2, and pex2-1 pex10-2.

Light-grown 8-d-old seedlings were homogenized and the resultant extracts were centrifuged to separate
soluble proteins from proteins associated with organellar membranes. Homogenate (H), soluble (S), wash
(W) and pellet (P) fractions were processed for immunoblotting and serially probed with the indicated
antibodies. HSC70 and mitochondrial membrane complex V (mito ATP synthase) were used as cytosolic
and organellar controls, respectively. Numbers above or below the bands indicate the relative level of the
indicated protein in the S, W, or P fraction relative to the amount in the H fraction. This experiment was
repeated three times with similar results.
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Supplemental Table 1. Markers used in recombination mapping of pex2-1 and pex10-2

Nearest Restriction Fragment size (bp)

Marker gene enzyme  Col-0 Ler Primer sequences
CAAAATCCTGAAGTGGCTCTGTAG
LCS1127 At1g32130 Taql 206 138, 68
ATTTCGATTTCGTTTTTGTG
GAAAAATTAAAGCCCAACC
T14L22 At1g51913  Hinfl ~700 ~450, ~250
CACCCGCAAACACAACAACC
AGCGACGGCAACCTAAAAAAGTAAAG
SNP10592 At1g69250 Rsal 115, 29 144
AGGTTCAAGCACATTGATGATACTCTGTA
GAGTTCTGCGTTGTGATTCGAGTAAAGTTG
SEC238 At2g18950 Ddel 145, 69 214
GAAAACCTGTAAAACGCATCTAACGAGTC
CAACTCAAACTTATTCACCATCAAACAACAA
SEC241 At2g20770  Pwull 177, 27 204
TATCTCTTCCTTGACATGGTCGACCCAGCT
TAAAAATAGTAAACTTGTCCCGATAAA
SEC244  At2g25095  Avall 197, 28 225
GTCGATAGATTCACGGACGTATTAGAAAGG
CTGCAGCTTCGTTTCTAGGATATTTGGTCAT
SEC245  At2g28360 Rsal 116, 28 144
CTATAAGAATTGAAGAAAGGCGATGAAGTA
TTTACCTGTTCCGCCAATCACTCCTC
SEC246  At2g32340 Rsal 114, 27 141

GAACCTGCGTCGCTATCTGCTTCCTCCGTA
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Supplemental Table 2. Primers used for amplification and sequencing of PEX2 and PEX10

Gene/Accession #

Primer names

Primer sequences

PEX2-12and  CATGGATGAATCTCTGTGGGTGTGA
PEX2/At1g798100
PEX2-13 GAAAGAAAAAGAAGAGTAGCGGAAGTGAGAA
PEX2-14and  TCGCTATGGTTGATTCTTTTCTCCTT
PEX2-15 GCTGCTTGCCTTGGCTTTTTACACTTC
PEX10-3and ~ GACCACCTAACATCTCCAACTCTTTT
PEX10/At2g26350
PEX10-4 ATGGCCACTCGACTGATCCCGCTCTAC
PEX10-5and ~ AAGGAGTGGCCGTTGGGTGCTGAC
PEX10-6 TTCTTGGGGTTTTCCTTCTAATC
PEX10-7and  CCTATAGAAGCCTGCTGAATGGAG
PEX10-8 TCAGGGCAACAAACTTTAGGAGAGGAAT
PEX10-9and  TGGAACTGCGGTCTGGTACAATATGAACAAAG
PEX10-10 CTTTGAATTAAAAAAAAATATCAAAGGC
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Supplemental Table 3. PCR-based markers for determining mutant genotypes

Product size (bp)

] ] Restriction
Mutant Primer names Primer sequences Wit Mutant
enzyme

PEX2-18 TGCGTTGCCTCCGTTGGTGGTCAG
pfl36/pex2-1 L Dpnll 65, 18 93
PEX2-Dpnll CATACAGACCTGCTCAGAATCACCCGAT

PEX2-20 GCTTATTATATGTGGTCTTTGATGGCAGTC
pex2-2 . Ndel 134 102
PEX2-Ndel GAGTGAAAACCTTAACGAGCTGTTCCTTCCA

TED3-1 ATGCTTTTGTTGCTTCTCCCGCTGCTC
ted3 Tsp451 341,99 440
TED3-2 TCTAAGACACCGGAACGATGCTGCTG

PEX10-11 CGTTGAAGTTGAATCGGAGGTAGAC
pfl81/pex10-2 L Pstl 92,28 120
PEX10-Pstl AATATAGTTTTGGTATTGTTCCTGCA

5 PEX10-8 TCAGGGCAACAAACTTTAGGAGAGGAAT
pex10-P126S - 229 229
PEX10-Taql ACGAAACCTAATTCTCTCTGCGATATATC

'dCAPS oligonucleotide (Michaels and Amasino, 1998; Neff et al., 1998); the underlined nucleotide differs from
wild-type sequence to create a restriction site in either the mutant or wild-type PCR amplicon.

“pex10-P126S was amplified with the listed primers and sequenced with primer PEX10-8 to confirm genotype.
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