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Fig. S1. Chromosome behavior in male meiocytes in wild-type maize and in the am1 mutants. (A–F) Meiotic chromosomes in wild-type meiocytes: (A) premeiotic
interphase, (B) leptotene, (C) zygotene, (D) pachytene, (E) diakinase, (F) metaphase I. (G and H) Meiotic chromosomes in the am1-praI mutant: (G) leptotene,
(H) leptotene–zygotene transition. (I–P) Mitotic chromosomes in am1 mutants: (I) prophase in am1-1, (J) metaphase in am1-1, (K) prophase in am1-2, (L)
metaphase in am1-2, (M) prophase in am1-485, (N) metaphase in am1-485, (O) prophase in am1-489, (P) metaphase in am1-489. Chromosomes were stained with
DAPI. (Scale bar, 10 �m.)
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Fig. S2. AFD1 localization pattern in wild-type maize plants. (A–E) Meiosis: (A) premeiotic interphase, (B) leptotene, (C) zygotene, (D) pachytene, (E) metaphase
I. (F–J) Mitosis: (F) anther tapetal cell in interphase, (G) anther tapetal cell in prophase, (H) root meristem cell in interphase, (I) root meristem cell in prophase,
(J) root meristem cell in metaphase. Red: chromatin; green: AFD1. (Scale bars, 10 �m.)
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Fig. S3. Immunolocalization of microtubules in wild-type and am1 mutant male meiocytes. (A–F) Microtubules in prophase meiocytes in wild-type maize (A),
am1-praI (B), am1-1 (C), am1-2 (D), am1-485 (E), and am1-489 (F). A mitotic preprophase band is present in am1-1, am1-2, am1-485, and am1-489 meiocytes,
whereas it is absent from wild-type and am1-praI meiocytes. (G and H) Metaphase microtubules in wild-type (G) and am1-489 (H) meiocytes. Meiocytes in
am1-489, as well as in am1-1, am1-2, and am1-485, have short mitotic spindles, whereas long, focused spindles are present in wild-type meiocytes. Red: chromatin;
green: tubulin. (Scale bar, 10 �m.)

Pawlowski et al. www.pnas.org/cgi/content/short/0810115106 3 of 5

http://www.pnas.org/cgi/content/short/0810115106


 1 50 
Zm: AMEIOTIC1                          MDVETVQAGPALAAHLQLQASPKPQVKKYYFKKKTSSSHSRNGKDDVNHD 
Zm: AC194609.2-FGP029                  ----MSACGGTIPASRFLRR--RAAVRDLGGDAAAGDTDAFWAAPPRLYD 
At: SWITCH1-L                          -----------------------------MFVKRNPIRETTAGKISSPSS 
 
 51 100 
Zm: AMEIOTIC1                          STIQPRSPLSRQSLTFDAIPTYHAGAFYEIDHDKLPPKSPIHLKSIRVVK 
Zm: AC194609.2-FGP029                  FSQQQQQQHTAQAARRSPSPAPTSPCLLARKRHQQSPSPPP---SPRRSP 
At: SWITCH1-L                          PTLN------------VAVAHIRAGSYYEIDASILPQRSPENLKSIRVVM 
 
 101 150 
Zm: AMEIOTIC1                          VSECTNLDITVKFPSLQALRSFFSS-----------YPAPGTGPELDERF 
Zm: AC194609.2-FGP029                  SSPGTCLLSALHRTCVGWGVTRRAE-----------YPRRHRPVSPAACG 
At: SWITCH1-L                          VSKITASDVSLRYPSMFSLRSHFDYSRMNRNKPMKKRSGGGLLPVFDESH 
 
 151 200 
Zm: AMEIOTIC1                          VMSSNHAARILRRRVTEEELEGEVQQDSFWLIKPRLYDFAAPQQVPSRTL 
Zm: AC194609.2-FGP029                  QVTGMHTHGRAAARCVDEDEESTSKNS---------------------KC 
At: SWITCH1-L                          VMASELAGDLLYRRIAPHELSMNRNSWGFWVSSS-----SRRNKFPRREV 
At: AT5G23610                                    MSPPLREKTLAAIYN--------------LKRRKRSDKKI 
 
 201 250 
Zm: AMEIOTIC1                          CLPPPPAPPAATLGLTADSCLLTTLKCDGAGWGMRRRVRYIGRHRDEAPK 
Zm: AC194609.2-FGP029                  LLAVGKNELEEEVGQDHESCLHRRRRAKKAPWAVKEEQETSGEAAEEGAK 
At: SWITCH1-L                          VSQPAYNTRLCRAASPEGKCSSELKSGGMIKWGRRLRVQYQSRHIDTRKN 
At: AT5G23610                          CRKEPNDSAMAAGP------------------------VVIKRETEDTPG 
 
 251 300 
Zm: AMEIOTIC1                          EASVDGYDTESSVREVQQPPATQEVKRSERNCKRKREAEASSKDNNGD—- 
Zm: AC194609.2-FGP029                  RAKRTPLKHEAAAAAESKPAGAATATATP---------DSGSPRGNGK-- 
At: SWITCH1-L                          KEGEESSRVKDEVYKEEEMEKEEDDDDGNEIGGTKQEAKEITNGNRKRKL 
At: AT5G23610                          EE-EEGNTSRDNALVEVKLEKQEELGLLVTCGIQKR--KRLARGARSR-- 
 
 301 350 
Zm: AMEIOTIC1                          EGKKNNKVQGASKKISKKAKKRTVESKDGDPRHGKDRWSAERYAAAEKSL 
Zm: AC194609.2-FGP029                  ----------------------------------VDRWAAWRYAAGEAAL 
At: SWITCH1-L                          IESSTERLAQKAKVYDQKKETQIVVYKRKSERKFIDRWSVERYKLAERNM 
At: AT5G23610                          ----------RYSDTSFEEKPIIIPPKHKQQRVLTTRWNNERIKFAEQTL 
At: AT2G01810.1: AA373-AA431           ------------------------------------RWPGRRLNDAAQAV 
At: MALE STERILITY1:  AA326-AA403      ------------------------------------RWSQKRIQMAIKVV 
At: MALE MEIOCYTE DEATH1: AA341-AA399  ------------------------------------RWPVRRLIFAAEVI 
Os: PHD-finger protein: AA382-AA433    ------------------------------------RWSKKRLLDAAEVV 
 
 351 400 
Zm: AMEIOTIC1                          LNIMRSRDARFGAPVMRQVLREEARKHIGDTGLLDHLLKHMAGRVPEGSV 
Zm: AC194609.2-FGP029                  ANILRERGATAGNPTPRAVLRAQARRFISDTGLLDNLLRHVADKVPAGTA 
At: SWITCH1-L                          LKVMKEKNAVFGNSILRPELRSEARKLIGDTGLLDHLLKHMAGKVAPGGQ 
At: AT5G23610                          ADIMKEKGATFEKPVTRQLLRVIARSKIGDTGLLDHSLKHMDGKVTPGGS 
At: AT2G01810.1: AA373-AA429           LKVFKERNST----ISRQDLREAVRSSIGDTGLIDFLLKHID-KVLIG 
At: MALE STERILITY1:  AA326-AA403      IESLKRVEYRW---ISRQEVRDAARNYIGDTGLLDFVLKSLGNQVVGNYL 
At: MALE MEIOCYTE DEATH1: AA341-AA399  VESLKEMKALKQNGMTRQDVRDSARLHIGDTGLLDYVLKSMNNVV 
Os: PHD-finger protein: AA382-AA428    VDRLLEHGSGAE--MTRQAVRDAARGAIGDTGLLD 
 
 401 450 
Zm: AMEIOTIC1                          HRFRRRHNADGAMEYWLEPAELAEVRKQAGVSDPYWVPPPGWKPGDDVSL 
Zm: AC194609.2-FGP029                  DRVRRRYNPAGGMEYWIEPAGLAAARREAGVEDTYWVPPPGWKPGDPVSP 
At: SWITCH1-L                          DRFMRKHNADGAMEYWLESSDLIHIRKEAGVKDPYWTPPPGWKLGDNP-- 
At: AT5G23610                          DRFRRCYNTDGCMQYWLESADLVKIKLESGIPDPTWVPPAWWMVQTAS-- 
At: MALE STERILITY1:  AA326-AA403      VR-RSLNPVKKVLEYSLE 
 
 451 500 
Zm: AMEIOTIC1                          VAGDILVKRQVEELTEEVNGVKRQMEQLLCKDDGDFGAERDYSSLKEKYQ 
Zm: AC194609.2-FGP029                  EARTLEVQKQVEVLAGELAVVKRQMEQLDSN---LVQMSKEAYISWKGYD 
At: SWITCH1-L                          -SQDPVCAGEIRDIREELASLKRELKKLASKKE----------------- 
At: AT5G23610                          --SHDQSAVTSKLLMGEIEQMKSEIKELVSKQNLPDHADAN--------- 
 
 501 550 
Zm: AMEIOTIC1                          RAVRANEKLEKQVLCLKDMCENVVQMNGELKKEVSAFKEKYEHIADKNDK 
Zm: AC194609.2-FGP029                  CMVKANGKLEKEVLSLEEKYETAAQVNGELKELLLLLKDKYDTVLEKNEK 
At: SWITCH1-L                          ---------EEELVIMTTPNSCVTSQN---DNLMTPAKEIYADLLKKKYK 
At: AT5G23610                          ---------EKLFKELKSWRENTDKQIVEISESLTSTQGMFKELNSWKDK 
 
 551 600 
Zm: AMEIOTIC1                          LEEQVTYLSSSFLSFKDQLVVA-------LKLELAPSEAVPR------TA 
Zm: AC194609.2-FGP029                  LEGQMVALSTSFQSMKEELLLQRMEEHPLLMLAQEPWEGDKREAGGANKA 
At: SWITCH1-L                          IEDQLVIIGETLRKMEEDMGWL-------KKTVDENYPKKPD------ST 
At: AT5G23610                          VDQQLLGISNTLSNLQPNGSTS-------FSPAQENWEHILK------TS 
 
 601 650 
Zm: AMEIOTIC1                          LFVASGEQ--MTGTVIQGGQDRAERKSSFRVCKPQGKFLLPSMASGMTIG 
Zm: AC194609.2-FGP029                  LVVCAGDQ--LAGADAFDG-SFSSNHSAYGDEKMVLRKRICVREGACQWP 
At: SWITCH1-L                          ETPLLLED--SPPIQTLEGEVKVVNKGNQITESPQ------NREKGRKHD 
At: AT5G23610                          NLEDFTTNGFDQWDDLIDGLPEAVRPETYALPTNPCKS---SLQDQSLIS 
 
 651 700 
Zm: AMEIOTIC1                          RGASSTCPAAATPGPGIPRSTSFPSMPGLPRSSRGPVEVVAAASGLDEHV 
Zm: AC194609.2-FGP029                  RSATSSGATAGSPG---DLPEPLTPGADLIVTDFDTMIDSLALPSMEEYL 
At: SWITCH1-L                          QQERSPLSLISNTGFRICRPVGMFAWPQLP-------ALAAATDTNASSP 
At: AT5G23610                          LQDQSLVSLQDQSLVNVDMQMTESSMTRGESR-----SSSQEKAEMTPGS 
 
 701 750 
Zm: AMEIOTIC1                          MFGAHFSTPPSASSTNDAAKLQLSLPSPRSPLQPQKLFDTVTAAASGFSP 
Zm: AC194609.2-FGP029                  QVDG-LPTPTSASSTTASPKLQL-LPSPASPSQVQPLPSTTMVVG----- 
At: SWITCH1-L                          SHRQAYPSPFPVKPLAAKRPLGLTFPFTIIPEEAPKNLFNV 
At: AT5G23610                          SITAGPKSDIDDPTIQTQETLKELVTWKAKAEQQLMELSNAVLALKGQNQ 
 
 751 800 
Zm: AMEIOTIC1                          QKLMHFSGLTRRDVDTSSSSSGACGSGLLEGKRVLFDADAGGISAVGTEL 
Zm: AC194609.2-FGP029                  ----DFNMQLRHMDTSSSSSSGPCG-----AKALKLDAGAGGG-EVGTEL 
At: AT5G23610                          PNWRYP 
 
 801 
Zm: AMEIOTIC1                          ALATPSYC 
Zm: AC194609.2-FGP029                  VLATPTY 

Fig. S4. Alignment of full-length sequences of AM1 and SWI1/DYAD homologues from maize (Zm) and Arabidopsis (At). Shared residues are shaded. Also
included are fragments of Arabidopsis and rice (Os) proteins that show similarity to the conserved central region of AM1/SWI1, with shaded residues that are
shared with the AM1/SWI consensus. The red box indicates the position of the amino acid substitution in the am1-praI allele.
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Fig. S5. Immunolocalization of the AM1 protein in male meiocytes of am1 mutants. Red: DAPI-stained chromatin; green: AM1; blue: CENPC, a constitutive
component of the inner kinetochore and marks centromeres. (Scale bar � 10 �m.)
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