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Additional file 3: Figure S1. The classification of rice accessions used to construct the indica
and japonica dispensable genomes and the mapping rates of different subpopulations.

(A) Neighbor-joining tree of 1,483 accessions. The 1,483 rice accessions were classified into
four subgroups, indica (Ind), aus (Aus), temperate japonica (TeJ) and tropical japonica (TrJ)
based on previous study and results of population structure analysis. Accessions of the Ind
and Aus group were used to construct the indica dispensable genome while accessions of the
TeJ and TrJ group were used to construct the japonica dispensable genome. (B) The mapping
rates of all the accessions in each subgroup were shown as different boxplots. Accessions with

mapping rates lower than 80% were filtered out in advance.
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Additional file 3: Figure S2. Evaluation of the assembly strategy by investigating k-mer

distributions of reads of the japonica accessions.

(A) The number of k-mers with different depth in total sequencing reads and clean reads. (B)
The proportion of k-mers present in the assembly for k-mers with various depth in all
sequencing reads. red, reads used to build the indica dispensable genome. blue, reads used to

build the japonica dispensable genome.
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Additional file 3: Figure S3. The difference of alignment identities of 17,956 contigs aligned
to non-reference genome and the Nipponbare genome.

These 17,956 contigs were assigned a non-reference genome based on the alignment score
when aligned to different sequenced genomes of the Oryza genus. The histogram shows the
distribution of the identity of these 17,956 contigs aligned to non-reference genome minus the
identity aligned to the Nipponbare genome. The boxplot shows the identity of these 17,956

contigs aligned to the Nipponbare genome.
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Additional file 3

selected contigs of the indica dispensable genome.

For each DNA fragment, 2 PCR results are shown. The lanes marked with contig names are

PCR results using DNA of selected rice accessions while the unmarked lanes are PCR results



using DNA of Nipponbare (See Supplementary Table 4 for more details). Lanes marked with
“Actin” are the PCR results of actin using DNA of Nipponbare. The amplification size of

markers fragments are indicated in B.
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Additional file 3: Figure S5. The alignment of protein sequences of the indica dispensable

genome and the encoded protein of the cloned genes Bph14, Pid3 and OsBEIIb.
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Additional file 3: Figure S6. The transposon composition of the indica dispensable genome.
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Additional file 3: Figure S8. The bar plot of indica-japonica contig pairs that were located
within nearby regions (distance <50 kb) with specific match length divided by the length

of the indica and japonica contigs respectively.

The numbers on the x-axis signify the match length between indica-japonica contig pairs

divided by the length of the indica and japonica contigs.
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Additional file 3: Figure S9. Evaluation of local assembly strategy with simulation data.

(A-D) show 243 genomic regions with poor local assembly results (type I). (E-H) show 756
regions with pretty good local assembly results (type 1I). (I-L) show 27 type | regions that
were in the unique part of the genome. (M-P) show 61 type Il regions in the repeat part of the
genome. (A) (E) (I) (M) show the percentage of coverage of the alignment of the local
assembly to the original sequence of the selected genomic region. (B) (F) (J) (N) show the
lengths of the selected regions. (C) (G) (K) (O) show distributions of the number of alignment
hits to the whole genome for the selected region. The number of alignment hits larger than 50
was set as 50. (D) (H) (L) (P) show the number of accessions used to construct the longest

local assembly.
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GWSIR24 ATGGCAG GCAACTTGGE
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OsIPCO5060021 GAGOGETGOC A GOGATCAGCG A CGGATGGCAG ACG CG GCAACTTGGE
GWSIR24 GAGOGGGCAG ACGGECGOCE AGGACGGAGC GGCATCGGGG GAGGGAGCAG GANGAGGAGG AGGGACGGAC GCCGTGGGAG

P 11C3 GCCGTGEGAG
QWS 2597 GAGCGGGTAG ACGGEOGOCE [= AGGACGGAGC GGCATOGGGG GAGGGAGCAG GAAGAGGAGE AGGGACGGAC GOCGTGGGAG
DslP 1304 GCCGTGGEAG
OsIPC ADGGGCGCCE AGGACDGGEAGE GGCATAGGGG GAGGGAGCAG GAAGAGGAGS AGGGACGGAC GCCGTGGGAG

*
GWS IR24 =3 AGCTAATGCC ATTCGCTCCA TCAAAGTGGG ATGGATTAGT CCAGCOGATT
OsIPCOS0B0021H1CS A AGCTAATGCC ATTCGCTOCA TCAARGTGGG ATGGATTAGT CCAGCCGATT
qSW5Z5aT AGCTAA
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0sIPCOS060021HIC3  CCTCTACCCA AACAGCTCGA AAAATAGGAT CGACCTAACC CA TCTCATT TAACCA ACARGCTARA TAACCTTATA A
qSW5 2597
OsIPCOS0B0021H3CA ARRATABGAT CA TCTCATT CTAACCARAC A TAACCTTATA A
OsIPCO5060021 CCTCTACCCA AACAGCTCGA AARNTAGGAT CGACCCAACC CATTCTCATT CCATATCCCA CCAACCAMAC ACAAGCTAMA AGTCTCACCC TAACCTTATA A
* * *

Xa27.|IRBB2T
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TTAT ACTATAL

ARARR

GARAGCATAAC

AGAATGC

AATACACGCA - ATCCGTACTCAACTCC

T

TTATTGAACTATACTGAAMAAAAGATGATGTTTCGARRGCATARCATGTAGGG AGAATGC AATACACGCA ATCCGTACTCAACTCC
+

CTi TCACCGAGCTCCTCAGCAATGE

AGAGCARAAAGCACGGAGA CACCGGRCAC) CT] CAGAGACCACCARGC) ACCGAGCTCCTCAGCAATGG

GATCACCARAG ACCGAGCTCCTTAGCAATGG

AGAGCAAMAGCACGGAGARGAAGAT
RAGRGCARAAAGCAL

GGAGARGAAGAT GATCACCARGCAGGTGATCACCGAGCTCCTTAGCAATGE
+
CGGCA GCGAGAAL GGCCGGCEACGAGCGACAGCATGECGAGCGCCGCECCGAGCAGCCAL, GACGC. TC
CGGCA GCGAGAAC GGCCGGCGACGAGCGACAGCATGGCGAGCGCCGCGCCGAGCAGCCAC GACGC. TC
TGGCAGCGGCGGCTGCGAGARCGGEGAATCEGCCGECEACGRGCEGACAGCATGECGAGCET! GCARGGTTC
TGECAGCGECEECTEOGAGAACGEEGAATCEECCEECEACGAGCEACAGCATGECOABCECCGCECCEAGCAGCCACA “GACGC T
+ +++++i+
GGCGCLGCGGGTGCAGCCGGACGATGCTCCGLCGOL CATGTGC GGCGOC ATGAAGACGCGGCCGGAGTCG
GECGOLG CCGGACGATGCTCOBCCGOC! AGTGGTGAGCATGTGCATGAGGAT GGOGCC A GGECC a3
GGOGCCGGGATECAGCCGEACGATGCTCOGCGE0CG - - - GTEECGAGCAGGTGCATGAGGATGACGEOGEL CATGA "GCGGCCGGAGTCG
GGOGCCGCGGATECAGCCGGACGATGCTCOGCGECCG - - - GTEECGAGCAGGTGL GGOGC ATGARGACGCGGCCGGAGTCG
+ + o+ +

RAGGAGCAGCTGGCGGCGECGGACGECGACGTCGEOGAGEECTCGETGECET TGLTGETTGECTAGT AGTGGTGCATCGCCCARTCCGCCAT

AGGAGCAGCTGGCGECGECGEACGECGAC TCGGTGGCGTTGCTGETTGECTAGT AGTGGTGCATCGCCCARTCCGCCAT

AGGAGCAGCTGGOGGE GGCGACGTCGGCGAGGGCTCGGTGGCGTTGCTGGT ATCGCCCARTCCGCCAT

AGGAGCAGCTGGOGGE GGCGACGTCGGCGAGGGCTCGGTGGCGT TG T ATCGCOCANTCCGCCAT
+

ATGCTGCTCTGTCAA A TGCACCAAGGATAGAATCTTTCCTACARAAGCAAGAAACTTCAAACCCAARANGATACACTCTCTCTGAAG

ATGCTGCTCTGTCAR ATCAARGAATGCACCA TTTCCTACAAAAGCAAGAAACTTCAAACCCAARAAGATACACTCTCTCTGAAG

ATGCTGCTCTGTCARAGGGCATCAAAGARTGCACCA TTTCCTACARAAGCARGAAACT TCAAACCCAARARGATACACTCTCTCTGAAG

TGAARAGAATGACTAAATCTTTTGCTCACARGC T TGGH TGTTTATAAAGGTAGCCTGCCTGATGGCCGTGAGATAGCCGTCAR
mumnmmmmmWTMTWWTMMHATWMWMWMTMM

TGARRAGAATGACTAAATCTTTTGCTCACARGCT TGGL TT TTATAAARGGTRGCCTGCC CGTGAGATAGCCGTCAA
GATGCT TACCAAGGGTGA' TTCAT TGCTGGCATT TTCTCATATCAATGTTGTTAACCTTCTAGGTTTT
GATGCTA CA TGAT TTCATARARTGAGGTTGCTGGCATT AACTTCTCATATCAATGTTGTTAACCTTCTAGGTTTT
GATGCTAA C TCATAA T TGGC AAACTTCTCATATCA TGTTAACCTTCTAGGTTTT
POCCTTCARGGETCARAAAGAGC TOTGAT ATGCCCAATGGTTCACTTGATAGATATTCTTT “GATAGCTCTGTCL AACA
TCOCTTS A TCTGATH ATGCCC TCACT TCTTT “GATAGCTCTGTCS AACA
TCCCTTC AAARAGAGCTCTGATH ATGCCC TCACT TCTTT SGATAGCTCTGTCC CA
CCCTGAGL TGTTCAATATTATTGT TCGAGGGL CTCCACTGTCATTGCAACATTCGCAT

CCCTGAGCTGGGATAGACTGTTCAATATTA' ATTGCTCGAGGGC ‘ATCTCCACT! 'l‘TmTTGmﬂ'L'l‘ﬂ']‘lT
CCCTGAGCTGGGATAGACTGT TCAATAT TATTGTCGGGAT TGCTCGAGGECTGGAGTATCTCCACTGTCATTGCAACATTCGCATTGTGCATTTTGATAT

CAMCCTCAAMCATTCTAL TCTGATTTTGGCC AATTGTGCCATCT AGAATTTCGATC
CAAMCCTCAAMACATTCTACTGGCHC TEATTTTGGCCT A ATCTAA TTCGATC
CAARCCTCAAM TGGCTCA A T CTGTCAMA. ATCTARA CAGAATTTCGATC

i S ek

o ATCE

TGCCAGCAGCARATC
TGCCAGCAGCARATC
TGCCAGCAGCARATCTGATGTCTACAGCTATGGAATGG

TACAGC

ARCGGACTR TTTCCAGGE TACRGC

TGGTCCTTGAGATGGCTGGTGCAAAGAAARACATCAACGTT, RGCAR. TTTCCCC TGGTT CAGTT
TGGTCCT TGGTGCARAGAMAAACATCARCGTTAGTACAGGTAGTAGCAGCARATATT TTCCCCARTGGTTATACGATAATT TGGACCAGTT
TEETCCTTGAGATGGCTGE TECARAGAAARACATCARCGTTAGTACAGGTAGTAGCAGCARATATTTTCCCCARTGSTTATACGATARTTTGGACCAGTT

'GATAATTT

TTGTTGCCCCACGEGCGAGATT AGACCACCGATCT TGTCGTTGETTTGTGGTGCATACARCTCGTACCTACAGATCGA
TTGTTGCCCCACGEGCGATAT TAGTAGCCAGACCACCGATCTTGTARGGAAGATGETTGTCGT TGGT TTGTGGTGCATACAACTCGTACCTACAGATCGA
mmmmgnﬂmmmmﬂmmmmmmmrmmmm

CCGTCCATY A CTTGAGATGT ARGCAACH TACCGTTGCCACCAAA TTTGA
CCGTCL A C ARGCAACH TTACCGTTGCCACCAAA TTTGA
COGTCL Ry CTTGAGATGT ARGCAMCGGTAGGGACTTACCGTTGCCACCARARGGGCTTTGA
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Additional file 3: Figure S10. The local de novo reassembly results for the contig harboring
GWS5, the contig harboring Xa27 and the contig harboring PSTOL1.

(A) GW5:1R24 and qSW5:ZS97 represent two haplotypes of GW5. OsIPC05060021 is the raw
assembly result for GW5 and OsIPC05060021H1C3 and OsIPC05060021H3C4 are the local
reassembly results of two different haplotypes. The asterisk marks the errors introduced by the
raw assembly and the plus sign (+) indicates the SNP between the two haplotypes of GW5. (B)
Xa27-IRBB27, the original sequence of Xa27. OsIPC06240124 is the raw assembly of the
contig harboring Xa27. OsIPC06240124H2C7 is the local de novo reassembly results for the
contig harboring Xa27. P0642B07 is a haplotype of Xa27. (C) PSTOL1, the original sequence
of PSTOL1. OsIPC10170091 is the raw assembly of the contig harboring PSTOLL.
OsIPC10170091H3C18 is the local de novo reassembly results for the contig harboring
PSTOL1.
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Additional file 3: Figure S11. The local de novo reassembly results of the indica dispensable

genome.

(A) The distribution of haplotype numbers of each contig determined by local SNPs.

Haplotypes with too few accessions (<50) were filtered out. (B) The distribution of the length

of the longest local assembly of the indica dispensable genome. (C) The distribution of the

lengths of contigs of the indica dispensable genome (in log2 ratio). (D) The distribution of the

contig length minus the length of the longest local assembly (in log2 ratio).
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Additional file 3: Figure S12. Population composition of contigs of the dispensable genome.
Each contig is represented by a vertical bar and the length of each colored segment in each
vertical bar represents the proportion contributed by different populations. (A) is the
unweighted population composition of contigs of the indica dispensable genome. (B) is the
weighted population composition of contigs of the indica dispensable genome. (C) is the
unweighted population composition of contigs of the japonica dispensable genome. (D) is the
weighted population composition of contigs of the japonica dispensable genome. Ind: Indica,

Jap: Japonica. The horizontal lines in B and D signify the values of 0.33 and 0.66.
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Additional file 3: Figure S13. Read coverage of the contigs of the dispensable genome.

The 1,483 rice accessions used in this study were classified into 5 subgroups based on whole
genome SNP (See supplementary Table 2). The read coverage of a contig for each rice
accession was calculated based on the alignment of raw reads of this accession to the
sequence of this contig. The read coverage of a contig for a subgroup was represented by the
read coverage of the accession with the highest read coverage within this subgroup (Only
three subgroups were shown). (A) 52,972 contigs of the indica dispensable genome. (B)

30,349 contigs of the japonica dispensable genome.
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LOC_0s12g22510.1: retrotransposon protein, putative, Ty3-gypsy subclass

LOC_0Os04g17330.1: hypothetical protein
LOC_0Os04g09500.1: retrotransposon protein, putative, unclassified
LOC_0s08g19890.1: ZOS8-03 - C2H2 zinc finger protein, expressed
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Additional file 3: Figure S14. The composition of dispensable sequences.

(A) The contig (OsIPC08180084) is composed of exons of four different reference genes
represented as four arrows. The four exons and the annotation of corresponding genes are
indicated in the same color. (B) The transposon composition of a contig (OsIPC03240057) of

the indica dispensable genome.
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Additional file 3: Figure S15. Comparisons of association mapping using LMM based on
reference and dispensable genomes.

(A) Manhattan plots for association mapping of rice grain width using SNPs based on the
reference genome. (B) Manhattan plots for association mapping of rice grain width using
BDPs based on the dispensable genomes. The horizontal dashed line indicates the
genome-wide significance threshold (P = 6.6x108). The lead BDP was marked in brown and
labeled (P = 4.0x10%"). (C) Comparisons of LMM P-values of lead SNPs with that of lead
BDPs for 1,169 metabolic traits of which the P-values for the lead SNPs or the lead BDPs
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passed the significance threshold. (D) The distribution of chromosome distances between
significant lead SNPs and the closest significant (P < 6.6x10®) or similarly significant (the

difference of P-values less than hundred times) BDPs.
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