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Description automatically generated with medium confidence]
[bookmark: _Hlk150141665]Extended Data Fig. 1 K-mer profile (K=17) spectrum generated in the Genome Scope for M. indica cv. 'Irwin'. K-mer profiles reveal the complexity of the genomes. Heterozygous genomes show a distinct bimodal profile and a simple poisson profile represents homozygous genomes. The relative heights of the peaks are proportional to the heterozygosity of the genome. Here, the characteristic bimodal profile indicated that the genome is heterozygous. The heterozygosity was estimated as 1.24% (Fig. 1). and the genome size was estimated as 365Mbp.
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Description automatically generated with medium confidence]Extended Data Fig. 2 Alignment of (a) M. indica cv. 'Alphonso' genome vs 'Irwin' collapsed assembly, (b) 'Irwin' collapsed genome (20 chromosomes) vs 'Irwin' hap1 assembly, (c) 'Irwin' collapsed genome (20 chromosomes) vs 'Irwin' hap2 assembly.
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Extended Data Fig 3 Alignments between contigs in chromosomes 8, 11, and 19 conducted in CLC-Genomic Workbench. A: alignment between the contigs ptg000014l and ptg000079l in chromosome 8; B: alignment between the contigs ptg000015l and ptg000035l in chromosome 11; C: alignment between the contigs ptg000813l and ptg000020l in chromosome 19. Here, regions aligned between two contigs have the same repetitive sequence. Among the two contigs in each alignment, the contig on the top is considered as the reference and the contig at the bottom is considered as the query. Colours indicate the sequence similarities/differences between two contigs. Green: both reference and query sequence have the identical nucleotide sequence; Red: Nucleotides are different between two contigs and bottom/query sequence has nucleotide Adenine (A); Blue: Nucleotides are different between two contigs and bottom/query sequence has nucleotide Cytosine (C); Yellow: Nucleotides are different between two contigs and bottom/query sequence has nucleotide Guanine (G); Yellowish green: Nucleotides are different between two contigs and bottom/query sequence has nucleotide Thymine (T).

[image: A screen shot of a graph

Description automatically generated]
Extended Data Fig. 4 Alignment of smaller contigs ranged between 16-1000Kb to chloroplast genome (a), mitochondrial genome (b), and ribosomal RNA repeats (c).
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[bookmark: _Hlk150151293][bookmark: _Hlk150151148]Extended Data Fig. 5 Summary of functional annotation for (a) collapsed, (b) Hap1, (c) Hap2 genomes and top hit species distribution for BLAST hits in (d) collapsed, (e) Hap1, (f) Hap2 genomes. A blastx search with an e-value cut-off of 1e-3 generated  40,679 CDS sequences (33,013 genes) having BLAST hits whereas hap1 and hap2 had 40,115 (32,576 genes) and 39,333 (31,690 genes) CDS sequences, respectively.  For all three genomes, the largest number of BLAST hits were from M. indica and 32, 689 (76.12%), 32,140 (76.03%), and 31,667(77.33%) genes were annotated in the collapsed, hap1 and hap2 genomes respectively with at least one gene ontology (GO) term.
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Extended Data Fig. 6 The coding potential assessment of CDS sequences that did not give a blast hit during functional annotation in the collapsed genome, hap1, and hap2 using (a) Arabidopsis thaliana, (b) Manifera indica and as model species. The analysis identified that 1,946 (80.4%), 2,005 (87.6%), and 1512 (88.0%) CDS sequences in respective collapsed, hap1 and hap2 genomes, which did not show any BLAST hits had coding potential when M. indica was used as the model. With Arabidopsis thaliana, the coding potential of the CDS was higher for all three genomes indicating 99.3%, 98.78%, and 99.07%  of the CDS sequences showing coding potential in collapsed, hap1 and hap2 genomes.
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Description automatically generated]Extended Data Fig. 7 Venn diagram displaying the shared and unique gene clusters among 'Irwin' collapsed genome, Hap1, and Hap2. Comparison among the three genomes ('Irwin' collapsed, hap1 and hap2) produced a total of 28,277 clusters from which 4,596 clusters were shared at least among two assemblies. A total of 88, 83, and 78 clusters were unique to the 'Irwin' collapsed genome, hap1 and hap2, respectively, including 687, 510, and 460 genes in the respective clusters. Furthermore, 1048, 936, and 817 singletons (genes which do not belong to any cluster but are unique in the genome) were identified in collapsed, hap1 and hap2 genomes, respectively, including a total of 1735, 1446, and 1223 unique genes in the respective genomes. GO analysis revealed that cellular processes is the biological process to which most of the unique genes of the three genomes were associated with while majority of the genes were related to binding function and catalytic activity in terms of molecular process. KEGG pathway analysis revealed that most of the unique genes/sequences in the collapsed genome were associated with purine metabolism followed by plant-pathogen interaction and thymine metabolism. In hap1, the highest number of unique genes were related to purine metabolism, where thymine and alpha-Linolenic acid metabolism were the two pathways involving the second and third highest number of genes. Furthermore, in hap2, the highest number of genes was involved in purine metabolism followed by thymine metabolism and the Ras signalling pathway.







[image: ]Extended Data Fig. 8 Functions of unique genes obtained from gene family analysis with related to biological process and molecular function. In the collapsed genome, cellular processes and binding functions were the biological process and molecular function to which the highest number of genes were related. In both hap1 and hap2, most of the unique genes were related to cellular processes and catalytic activity in terms of biological process and molecular function, respectively. Many of the other unique genes in the collapsed genome were related to metabolic processes, response to stimuli, biosynthesis process and catalytic activity. In hap1, organic substance and cellular metabolic process, response to stimuli and organic cyclic compound, ion and cation binding were the other abundant GO terms while for hap 2, they were organic substance, organonitrogen compound, and cellular metabolic process, hydrolase activity, protein and ion binding.





image7.tiff




image8.tif
Irwin collapsed genome

‘Sequence Distribution [Molecular Function]

Sequence Distrbution [siologicalProcess]
s -
_— | E—
| — e | —
e | —
e — e ————
P — e | m—
Pt | —
e — e ——
e = P —
R = T —
e (B et —————
e | = | m—
e | = e | m—
il = e | m—
o = ] —
| S T | —
e S k) m—
(a) (b)
Irwin Hap1 genome
Sequence Distribution [Molecular Function]
‘Sequence Distribution [Biological Process]
e #seas
o - o - o e o 50 100 150 200 250 300 350
catayic actiy
yrolase actity- ———
proteinbinding | e
anonbindng | e
purine nucieaidebincing | e
i £ punerbonuciotde bining | et
: 3 nuckicacidbinding | B
8 s ——
Kinase sctiy | S
hydrolase actity acting on | et
bonucieosie trphosphite ph. | et
hycrolase actvity acting on - | I
(c) (d)
Irwin Hap2 genome
Sequence Distribution [Biological Process] Sequence Distribution [Molecular Function]
#5eqs #5eqs
0 ® w0 w0 w0 1 1200 o ) 00 1% B ) 00 s
estate sty
e sty

Go-Terms

cetuar process

cetuar metaolc prcess
orgnic sustancebosyntetc.-
organontogen compound mtabo_
eguation f bl proce_
eguaton fceluar proces
et esponseto st
resposeto st
esponse to orgaic sustance
anatoncal stctre deveopme
ocaizaton-

organc cycic compaung sy,

proteintingng

anion bingng:

purne nuceotde indng:
purne ibcnuceote bnang
uckic acigbingng-
ATPbiang’

naseactty-

hycroise ctty sctngon -
rbonuecsde rposphate .
hycroise actty sctngon -

GoTerms

euaton f macrmolecul me.

(e)

Ul





image1.png
Frequency

2e+06 4e+06 6e+06

0e+00

GenomeScope Profile

1en:365,665,019bp uniq:50.3%
22:98.8% ab:1.24%
kcov:27.4 err:0.056% dup:0.937 ki17 p:2

AT

observed

full model
unique sequence
errors
kmer-peaks

Coverage

100 150




image2.tiff
oz N T
ano N

PPN H
fue N i

a0 // -
&

@
Irwin colapsed genome ((20 chromozomes)

new ww

Wi s neme wsz miw

Hawessy zdey

i

wuo O\
o \
1o \,

S0
o
a0
2o
o

ova0

o\
\

mw o

m2u

o
2 wo
0o

\ .
/
o \

w0

Irwin colapsed genome ((20 chromozomes)

laso
W AOO NG neE WOz nCs S mem nos
Aquassy ey um

- -

2o\,

oo\

oy N\

ey \

ety

st

nawo

a0

o

Wao

oo

oo

man @M 2w

2usu

3 0

om0 =

0140

\ E
oo N .
- NITTE

w0

mw
‘Alphonso reference genome (20 chromosomes)

oo

WS WS wes WEOE New Mom Wl
Hawsssy pasdenios um





image3.tiff
oo

(Chr8_Invin collpsed_pig0000141

Conrage

i collspsea._piga00015!

- 0 A1V 1 e

irwin collapsed,

Chr9_inwin collapsed_ptg000813!

win collapse





image4.tiff
M. indica nuclear ribosomal RNA

comn sosmn
Mindica choroplast genome @ . inica mitochondrial genome (b) o . s (©
3 2 H

N i

- i

S s

L

aW4-91°0 "SBipu02 JofouIS

QL9170 ;5670 IojjGuS.

.

'“ .

o, ¥
-





image5.tif
Data Distribution [final_annotation._project] 'Data Distribution [finaannotation_project] oo Distrbtion sl snnotaen poec]
- e i - T e
. W mew  wm o . o we ww ew e
wcomesen| | o | —m-.—\‘
- | |
() (b) ©
Top hit species distribution for BLAST results Top hit species distribution for BLAST results Top hit species distribution for BLAST results
. e o e o wm ww  wm me  am  wm  mee o em ww sm ww e
e =
e .
ot i
cormrrtn
@)
(d) (@ ®





image6.tiff
(a) Model species: Arabidopsis thaliana
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