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Figure S2. Distribution of aCGH probes on all ten chromsomes of the RIL M0022. For each aCGH
probe the log2 signal ratio of the RIL to each of the paréit8 and Mol7, was determined. The ratio
with smaller absolute log2 value (y-axis) was plotted agdivestphysical position of the corresponding
probe on the chromosome (x-axis) in each of panel (a-j). E#dh dach panel represents a probe. Probes
that exhibited statistically significant signal losses or gaiative to both parents (potentid novoCNV
probes) were highlighted in red. All other probes are plottegiey. Chromosomal regions in the RIL that
are derived from B73 and Mol7 are plotted in blue and grempectively. These assignments were
inferred via segmentation of all probes that could be relielalssified as having B73-like or Mo17-like
signals. Subsequently, a second segmentation was conduatetetmine the apparentde novoCNV
segments (Methods) that are indicated in red. Alternative mexcharather than SNH might be involved
to result in those segments with high number of copy daitfse RILs relative to the parental lines based
on aCGH signal.
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Figure S3. Distribution of apparently de novoCNV segments on nine chromosomes for the RIL
M0023. For each aCGH probe the log2 signal ratio of the RIL to ehtte parents, B73 and Mol17, was
determined. The ratio with smaller absolute log2 value (y-awas) plotted against the physical position of
the corresponding probe on the chromosome (x-axis) in eagtarafl (a-i). Each dot in each panel
represents a probe. Probes that exhibited statistically sigmifisignal losses or gains relative to both
parents (potentiatle novoCNV probes) were highlighted in red. All other probes @lmted in grey.
Chromosomal regions in the RIL that are derived from B73 Mod7 are plotted in blue and green,
respectively. These assignments were inferred via segmentatioh pfobés that could be reliably
classified as having B73-like or Mo17-like signals. Subsatjy, a second segmentation was conducted to
determine the apparentie novaCNV segments (Methods) that are indicated in red.
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Figure S4. Validation of apparentlyde novoCNV segments using exome-Seq data.

a, Scatter plot of normalized read counts from “testable” appadmtipvoCNV segments in exome-seq

data from the RIL plotted against read counts in B73 exoaoed&ta. Testable segments are those having
30 B73 reads (a-b). Green triangles or circles represent agpatemovoCNV segments with signal

gain in the RIL (M0022: triangle and M0023: circle) whemmpared to both B73 and Mol7 from the

aCGH experiment; red triangles or circles represent appadmtipvoCNV segments with signal loss in

the RIL (M0022: triangle and M0023: circle) when compareddth lB73 and Mol7 from the aCGH

experiment. The same color-codes are used in panels b-d.

b, Scatter plot of normalized read counts per kb of segrnimnirsthe RIL of testable apparentg novo

CNV segments against the corresponding B73 read countb péskgment size.

c, Scatter plot of normalized read counts in the RIL of testapparentlyle novoCNV segments against

the corresponding Mo17 read counts. Testable segments reg0iseipporting Mo17 reads (c-d).

d, Scatter plot of normalized read counts per kb of segmeninstbe RIL of the testable apparenty
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novoCNV segments against the corresponding Mo17 read couritb pésegment size.
% &

Table S1: Detailed information of aCGH probes

A comma separated file (file size = 194 MB) providing the cluwswsmal location of each of 1,780,475

aCGH probes and the detailed result of statistical contrasted® B73 vs. Mol17, B73 vs. RIL and Mol17

vs. RIL. Since this is a large data set, we only showedplidlfes in the Table S1 for now. The rest of the
probe list is available upon request.

Description of each column is:

1. ID: probe ID

2. Chr: chromosome on which the probe is located

3. Start: start position of the probe on the chromosome

4. End: end position of the probe on the chromosome

5. LR.M0022vsB: log2 of signal ratio of M0022 to BinBaCGH

6. LR.M0023vsB: log2 of signal ratio of M0023 to Bin3BaCGH

7. LR.MvsB: log2 of signal ratio of Mo17 to B73 in aBiG

8. Q.M0022vsB: g-value of the contrast of M0022 vs. B¥3 given probe in aCGH

9. Q.M0023vsB: g-value of the contrast of M0023 vs. B¥3 given probe in aCGH

10. Q.MvsB: g-value of the contrast of Mo17 vs. B73d@iven probe in aCGH

11. LR.M0022vsM: log2 of signal ratio of M0022 to Mbih aCGH

12. LR.M0023vsM: log?2 of signal ratio of M0023 to Mbih aCGH

13. Q.M0022vsM: g-value of the contrast of M0022 vs. Médr a given probe in aCGH

14. Q.M0023vsM: g-value of the contrast of M0023 vs. Médr a given probe in aCGH

15. M0022.non_parental: "1" denotes poterd@hovoCNV probes in M0022; other probes were denoted
with "0"

16. M0023.non_parental: "1" denotes poterd@novoCNV probes in M0023; other probes were denoted
with "0"
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Table S2: Apparently de novoCNV segments in the RILS
An Excel file providing the detailed information for each bé tidentified apparentlge novoCNV
segments.

Description of each column is:

1. SegID: segment ID

. Chr: chromosome

. Start: start position of the segment

. End: end position of the segment

. Feature: gain/loss feature of the RIL compared to the parents

. NumCGHmarker: the number of aCGH probes in the segment

. MvsBmean: mean of log2(M017/B73) across all aCGH privbée segment

. M0022vsBmean: mean of log2(M0022/B73) across all aCeHgs in the segment

. M0023vsBmean: mean of log2(M0023/B73) across all aCBHgs in the segment

10. M0O022vsMmean:  mean of log2(M0022/M017) across all apfaHes in the segment

11. M0O023vsMmean: mean of log2(M0023/Mo17) across all a@fades in the segment

12. Gene_list(Gene,size,percentage): all genes from the Zm8B5B3_#ltered gene set in the segment,
size and percentage represent the overlapping size between the gdre segitent and the overlapping
percentage of the gene

13. BM.seg: the source of the segment, B73(B) or Mo17(M)

14ExomeB73: B73 read counts in the segment from Exome-seq

15. ExomeMo17_norm: normalized read count for Mol7 in segnmiére total number of uniquely
mapped reads was used to normalize Mo17 counts to B73 le\@ufBquely mapped reads: 61,547,945;
Mo17 uniquely mapped reads: 57,028,009)

16. ExomeM0022_norm: normalized read count for M0022 inmseg The total number of uniquely
mapped reads was used to normalize Mo17 counts to B73 leg@ufBquely mapped reads: 61,547,945;
M0022 uniquely mapped reads: 58,842,192)

17. ExomeMO0023_norm: normalized read count for M0023 inmseg The total number of uniquely
mapped reads was used to normalize Mol17 counts to B73 ley8l tfBally uniquely mapped reads:
61,547,945; M0023 uniquely mapped reads: 50,612,131)

18. Overlap(ID,bp): whether or not the segment overlaps aytiarentlyde novoCNV segments in the
other RIL and which segment is overlapped and its size

O©COoO~NOUIDWN



Table S3: PCR detection of copy number loss in some appaatly de novoCNV segments

109

No. RILs with wl?lt(r)lbstniﬁe p-value of Chi-sq  p-value of Chi-sq
Order  SegD expet;:;?]t(:ij PCR expected PCR test 3:1 test 7:1
band
1 MO0023_seg3 262 29 3.2E-09* 1.90E-01
2 M0022_seg19 259 18 1.1E-12* 2.50E-03*
M0022_seg20/M
3 0023_seg39 278 42 9.3E-07* 7.40E-01
4 MO0023_seg64 208 59 2.7E-01 2.10E-06*
5 M0022_seg30 285 44 1.1E-06* 6.30E-01
M0022_seg31/M
6 0023_seg66 194 67 8.0E-01 1.40E-09*
9 MO0023_seg120 262 87 9.8E-01 2.20E-12*
10 M0023_segl6 210 65 6.0E-01 2.30E-08*
11 M0023_seg92 252 70 1.8E-01 5.40E-07*
M0022_seg15/M
12 0023_seg22 194 72 4.4E-01 6.80E-13*
13 MO0023_seg29 184 76 1.2E-01 3.40E-16*
14 MO0023_seg125 239 27 2.2E-08* 2.50E-01
15 M0023_seg130 202 63 6.4E-01 2.90E-08*
16 M0023_seg103 173 89 8.0E-04* 8.00E-26*

*Significantly different at p<0.05



110

Table S4. Mapping Mol17 mate-pair reads associated witapparently de novoCNV segments on the
B73 reference genome (Methods)

M0022 Random M0023 Random
(M0022 (M0023
control) control)
Number of read pairs locally 188 (10%) 520 (67%) 460 (16%) 1,466 (73%)
mapped (<1Mb)
Number of read pairs distally 1,712 (90%) 256 (33%) 2,490 (84% 539 (27%
mapped
Total read pairs 1,900 776 2,950 2,005

Percentage of segments that0% (40/67)* 3% (2/67) 52% (68/130)* 5% (6/130
could be distally mapped
(Number of segments with
reads clustered at non-allelic
regions / Total number of
observed segments)
* Statistical significance with the chi-square test to theé mypothesis of no enrichment of non-allelic
mapped segments compared to the random control
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Table S5: Mapping result of Mol17 5-kb mate-pair readsderived from apparently de novoCNV
segments to the B73 reference genome
An Excel file providing the detailed information of the maggpresult of Mo17 5-kb mate-pair reads
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Table S6: Genes in apparentigde novoCNV segments
An Excel file providing the detailed information of genes tharlap withde novoCNV segments.

Description of each column is:

1. GenelD: Order of genes

2. Possible phenotype association: whether or not theesggah which the gene is located is associated
with phenotypic variation

. Gene: Gene name

. Chr: Chromosome

. Ori: Orientation of gene on the B73 reference genome

. Start: Start position of gene

. End: End position of gene

. M0022.Gene.cov: Percentage of gene covered by M0022 appaenbvoCNV segment

. M0022.SegID: Corresponding M0022 apparedéynovoCNV segment

10. M0022.Feature: Gain or loss feature of correspondir@gRl@pparentlge novoCNV segment

11. M0023.Gene.cov: Percentage of gene covered by M0023 appdeenbvoCNV segment

12. M0023.SegID: Corresponding M0023 apparettynovoCNV segment

13. M0023.Feature: Gain or loss feature of correspondin@Bi@pparentlygle novoCNV segment

14. B73_Apex: Number of B73 Apex RNA-Seq reads from thheesponding gene

15. Mo17_Apex: Number of Mo17 Apex RNA-Seq reads fromcthreesponding gene

16. B73_Apex_RPM: Number of B73 RNA-Seq reads per milliotal Apex reads from for the
corresponding gene

17. Mol7_Apex_ RPM: Number of Mol7 RNA-Seq reads per onillof total Apex reads for the
corresponding gene

18. B73_exome_cap: Number of B73 exome-Seq reads for trespornding gene

19. Mo17_norm_exome_cap: Normalized number of Mo17 exomeeBeg for the corresponding gene
20. M0022_norm_exome_cap: Normalized number of M0022 ex®egereads for the corresponding
gene

21. M0023_norm_exome_cap: Normalized number of M0023 ex@enereads for the corresponding
gene

22. Annotation: Gene annotation (4a.53) from maizesequence.org

23. ZmHomo: Number of homologous genes in maize (CoGE)

24. SgHomo: Number of homologous genes in sorghum EJoG

25. OsHomo: Number of homologous genes in rice (CoGE)

©O©oO~NOULh~W
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Table S7: Genotype/phenotype associations between apparerdly novoCNV segments and traits
An Excel file providing summarized data about genotypinglehovoCNV segments and associations
with phenotypic data.

Description of each column is:

1. SegID: name of apparentlie novoCNV segments from both RILs; if both apparertly novoCNV
segments have overlap, both were written down with a slastesapar

2. No. RILs with expected PCR band: number of RILs witlbe expected PCR band

3. No. RILs without expected PCR band: number of RIL&auit the expected PCR band after removing
RILs with potentially false negative PCR results

4. phenotype: measured traits, including average kernel w@igtw/), cob diameter (CD), cob length
(CL), cob weight (CW), kernel count (KC), kernel row numifgRN), total kernel weight (TKW),
seedling dry weight (SDW), tiller number (TN), ferulic ag¢ieh), p-coumaric acid (PCA), brace node
number (BN), node number above primary ear (NA), node nuivddew primary ear (NB), total node
number (NT)

5. phenotypic mean of RILs without expected PCR band: Meanqtypic values of the corresponding
trait of those RILs without the expected PCR band

6. phenotypic mean of RILs with expected PCR band: Mean plpnwealues of the corresponding trait of
those RILs with the expected PCR band

7. t-test value: t statistic from a pair-wise t-test of plygio values for a given trait between groups of
RIL with and without the expected PCR band; "NA", no testqymed

8. t-test p_value: p-value of the pair-wise t-test; "NA"tests preformed

9. adjust.p: adjusted p-value with the permutation test;"; N8 test performed

10. significant: significance if adjusted p-value is less th@s; "NA", no test performed



