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WHAT ARE HIFI READS?

-They are long
-Up to 25 kb

-They are accurate
-Long reads with ≥Q20 (99%) accuracy

-They have single-molecule resolution
-Sequence DNA or RNA

-They have little bias
-No DNA amplification, least GC content and sequence 

complexity bias



HOW ACCURATE ARE HIFI READS?

19,820 bp HiFi read, predicted QV: 33
19,812 bp correct, 8 errors

99.96% accurate (QV34)



Contiguity Correctness

Completeness Compute

-Resolve Repetitive 
Regions
-High Contig N50

-Gene Space
-Repetitive Regions

-Base QV
-Phasing accuracy

AGTTTCGATAGA

AGTT-CGAAAGA

-CPU / Wall Time
-RAM
-Disk Storage

HIFI READS FOR IMPROVED ASSEMBLY



https://github.com/cschin/Peregrine
https://github.com/chhylp123/hifiasm
https://github.com/fenderglass/Flye
https://www.biorxiv.org/content/10.1101/2020.03.14.992248v3
https://www.pacb.com/proceedings/high-quality-human-genomes-achieved-through-hifi-sequence-data-and-falcon-unzip-assembly/

ASSEMBLY METHODS FOR HIFI READS
HiCanu

PeregrineFALCON-Unzip

Flye

hifiasm

https://github.com/cschin/Peregrine
https://github.com/chhylp123/hifiasm
https://github.com/fenderglass/Flye
https://www.biorxiv.org/content/10.1101/2020.03.14.992248v3
https://www.pacb.com/proceedings/high-quality-human-genomes-achieved-through-hifi-sequence-data-and-falcon-unzip-assembly/


IMPROVED AND PHASED ASSEMBLY (IPA)



IMPROVED AND PHASED ASSEMBLY (IPA)

-Goals:
1. Fast assembly and quick turnaround time
2. High contiguity
3. Fully phased haplotigs
4. High per-base quality of polished assemblies
5. Ease of use

BUILDING
SEQ. DB

FAST 
OVERLAP

PHASE 
SEPARATION

CHIMERA 
AND REPEAT 

FILTERING
LAYOUT POLISHING



IMPROVED AND PHASED ASSEMBLY (IPA)

-Work in progress
-Currently in Beta
-Rapidly being updated

BUILDING
SEQ. DB
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IPA METHODS



IPA WORKFLOW
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-Sequence Database

BUILDING
SEQ. DB

IPA WORKFLOW



-Sequence Database
-Converting one or more input files into a unified database format
-SeqDB – database of all input reads, for fast random access
-SeedDB – database of seeds (e.g. minimizers) precomputed from the DB

BUILDING
SEQ. DB

IPA WORKFLOW



-Sequence Database
-Supported formats: FASTA, FASTQ, BAM, XML and FOFN (including gzipped FASTA and 

FASTQ)
-Compression
-Arbitrary method for seed generation in SeedDB
- Minimizers
- Full set of dense k-mers
- Spaced seeds
- Other approaches are trivial to add

-Other features:
- Fetching sequences in original or homopolymer compressed space
- Converting headers to IDs

BUILDING
SEQ. DB

IPA WORKFLOW



-Pancake

FAST 
OVERLAP

Pancake

IPA WORKFLOW



-Pancake
-New overlapper
-Extremely fast and accurate
-Can overlap a 30x NA19240 (18kb) dataset in 20 CPU hrs

FAST 
OVERLAP

Pancake

IPA WORKFLOW



-Pancake
-Runs on a pair of blocks from the SeqDB (query and target)
-Algorithm:
- For each read in the query block collect all seed hits in the target block
- Sort and bin the seed hits in narrow diagonal bins
- Initial seeding of potential local alignments

- For each candidate diagonal, perform fast alignment computation and 
alignment extension to form dovetail overlaps

- Filter low quality overlaps

FAST 
OVERLAP

Pancake

IPA WORKFLOW



-Pancake
-Spaced seeds (minimizers)
- Novel adaptation in combination with minimizers
- Seeds are constructed by skipping zero or more bases after every 

inclusive base
- Efficient to compute
- Seeds cover larger regions
- Increases specificity
- Minimizer approach applied on spaced seeds

-By default, spacing of 1 is used

FAST 
OVERLAP

Pancake

IPA WORKFLOW



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk
-New phasing tool
-Novel approach based on the de Bruijn graph!

-Works directly on overlap piles!



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk
- Idea:
-Discover and remove overlaps between reads coming from different haplotypes
-Phasing before layout – unlike FALCON-Unzip
-Goal: Natural phase separation at the layout stage



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk
-Algorithm:
-Builds a de Bruijn graph for each overlap pile
-Analyzes the bubbles
-Computes a Read Similarity Score for each pair of reads
-Phases bubbles in the de Bruijn graph
-Performs transitive inference
-Finally – filters cross-phase overlaps



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk
-Visualization of a de Bruijn graph for a pile of reads of 

a Drosophila HiFi dataset
- k = 23
- Red dots – heads of heterozygous bubbles



PHASE 
SEPARATION

Nighthawk

IPA WORKFLOW

-Nighthawk
-More info on Nighthawk in our blog post:
-https://www.pacb.com/blog/direct-phased-genome-

assembly-using-nighthawk-on-hifi-reads/

https://www.pacb.com/blog/direct-phased-genome-assembly-using-nighthawk-on-hifi-reads/


CHIMERA 
AND REPEAT 

FILTERING

IPA WORKFLOW

-Chimera and repeat filtering



CHIMERA 
AND REPEAT 

FILTERING

IPA WORKFLOW

-Chimera and repeat filtering
-Small fraction of HiFi reads are molecular chimeras
-Filtering improves contiguity and reduces misassemblies Overlap pile demonstrating chimera detection

Visualization of chimeric joins in an 
assembly graph



LAYOUT

IPA WORKFLOW

-Layout



LAYOUT

IPA WORKFLOW

-Layout
-String graph based
-Polyploid aware
-Primary and associate contig sets

-Phase-aware read tracking
-Reads assigned to contigs based on phased overlaps
- Important for polishing

String graph for a Drosophila HiFi dataset



POLISHING

Racon

IPA WORKFLOW

-Polishing



https://github.com/isovic/racon

POLISHING

Racon

IPA WORKFLOW

-Polishing
-Consumes read-to-contig assignment
-Phase-aware
-Assignment-based mapping using Pbmm2

-Racon
-Possibility of GPU acceleration

https://github.com/isovic/racon
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-Full workflow with phasing and polishing

IPA WORKFLOW
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-Haploid workflow – phasing can optionally be switched on/off

IPA WORKFLOW



BUILDING
SEQ. DB

FAST 
OVERLAP

CHIMERA 
AND REPEAT 

FILTERING
LAYOUTPHASE 

SEPARATION POLISHING

IPA WORKFLOW

-Polishing can optionally be switched on/off
-Fast draft assembly

BUILDING
SEQ. DB

FAST 
OVERLAP

PHASE 
SEPARATION

CHIMERA 
AND REPEAT 

FILTERING
LAYOUT POLISHING

Haploid workflow

Phased workflow



RESULTS



RESULTS: HUMAN ASSEMBLY IS VERY FAST

FALCON IPA

N50 [Mbp] 31.37 38.81

Max length [Mbp] 110.15 110.72

Total length [Gbp] 2.96 3.06

CPU time [h] 2767 46

60x Faster!

2767 h

46 h

HPRC HG002 34x Dataset – Haploid workflow without polishing



HPRC HG002 34x Dataset – Phased workflow with polishing

FALCON-Unzip IPA (Phased)
primary haplotigs primary haplotigs

N50 [Mbp] 31.40 0.191 33.75 0.352

Max length [Mbp] 110.12 1.62 110.94 2.30

Total length [Gbp] 2.95 1.99 3.02 1.85

CPU time [h] 5102 590

8.64x Faster!

5102 h

590 h

RESULTS: LONG PHASE BLOCKS IN HUMAN, HIGH BASE QV 



FALCON-Unzip IPA (Phased)
primary haplotigs primary haplotigs

N50 [Mbp] 31.40 0.191 33.75 0.352

Max length [Mbp] 110.12 1.62 110.94 2.30

Total length [Gbp] 2.95 1.99 3.02 1.85

CPU time [h] 5102 590

8.64x Faster!

HPRC HG002 34x Dataset – Phased workflow with polishing

RESULTS: LONG PHASE BLOCKS IN HUMAN, HIGH BASE QV 

-Primary contig pile is slightly 
larger than expected haploid 
genome size
-Fully phased regions of the graph 

can appear as separate graph 
components



Purging “duplicate” haplotigs from the primary contig set

RESULTS: LONG PHASE BLOCKS IN HUMAN, HIGH BASE QV 

Example of a phased assembly graph

-Common expectation when phasing contigs



Purging “duplicate” haplotigs from the primary contig set

RESULTS: LONG PHASE BLOCKS IN HUMAN, HIGH BASE QV 

Fully phased graph component Artifacts in the graph - spurs



Purging “duplicate” haplotigs from the primary contig set

RESULTS: LONG PHASE BLOCKS IN HUMAN, HIGH BASE QV 

-Happens to all current assembly tools

-Remedy – publicly available tool “purge_dups”



HPRC HG002 34x Dataset – Phased workflow with polishing

FALCON-Unzip
+ Purge dups

IPA (Phased)
+ Purge dups

primary haplotigs primary haplotigs
N50 [Mbp] 33.25 0.195 34.48 0.353

Max length [Mbp] 110.12 1.62 110.94 4.12

Total length [Gbp] 2.87 1.98 2.88 1.94

Base QV 50.6 49.9 50.6 50.2

Phase accuracy 0.706 0.997 0.720 0.980

BUSCO of primary C:95.1%
S:94.2%,D:0.9%

C:95.2%
S:94.2%,D:1.0%

RESULTS: GREAT HAPLOTIG SEPARATION WITH PURGE DUPS



HPRC HG002 34x Dataset – Phased workflow with polishing

FALCON-Unzip
+ Purge dups

IPA (Phased)
+ Purge dups

primary haplotigs primary haplotigs
N50 [Mbp] 33.25 0.195 34.48 0.353
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RESULTS: GREAT HAPLOTIG SEPARATION WITH PURGE DUPS



IPA (Phased) IPA + purge_dups
primary haplotigs primary haplotigs

N50 [Mbp] 9.34 3.70 13.80 3.83

Max length [Mbp] 39.38 13.95 39.38 19.49

Total length [Gbp] 1.26 0.280 0.791 0.744

BUSCO of primary C:97.4%
S:44.6%,D:52.8%

C:97.7%
S:95.1%,D:2.6%

* Cabanettes F, Klopp C. (2018) D-GENIES: dot plot large genomes in an interactive, 
efficient and simple way. PeerJ 6:e4958 https://doi.org/10.7717/peerj.4958

* Credit for the ABFT data, reference assembly and scaffolding: Paul Peluso1, Greg Concepcion1, Jay 
Ghurye2, Nathan Truelove3 and Barbara Block4

1 Pacific Biosciences, 2 Dovetail Genomics, 3 Monterey Bay Aquarium Research Institute,
4 Hopkins Marine Station

RESULTS: HIGHLY ACCURATE CONTIG ASSEMBLY

Atlantic Bluefin Tuna – Phased workflow

https://doi.org/10.7717/peerj.4958


Hifiasm
+ purge_dups

IPA
+ purge_dups

primary haplotigs primary haplotigs

N50 [Mbp] 22.55 1.28 13.49 2.42

Max length [Mbp] 28.13 6.81 23.47 12.48

Total length [Mbp] 160.19 149.87 134.19 115.26

Base QV 48.1 47.4 47.97 46.87

Phase accuracy 0.788 0.998 0.826 0.999

BUSCO of primary C:98.5%
S:98.0%,D:0.5%

C:98.7%
S:98.2%,D:0.5%

X
ISO1 A4

* Cabanettes F, Klopp C. (2018) D-GENIES: dot plot large genomes in an interactive, 
efficient and simple way. PeerJ 6:e4958 https://doi.org/10.7717/peerj.4958

RESULTS: HIGH PHASE ACCURACY

Drosophila melanogaster F1 – Phased and polished

https://doi.org/10.7717/peerj.4958


RESULTS: BUG GENOMES

Testing on real-world samples - butterflies, moths & mosquitoes
Darwin Tree of Life, Sanger

https://www.darwintreeoflife.org
https://github.com/darwintreeoflife/darwintreeoflife.data

https://github.com/darwintreeoflife/darwintreeoflife.data


ALL SAMPLES: IPA vs. FALCON
Primary

# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV
Species Falcon IPA Falcon IPA Falcon IPA Falcon IPA Falcon IPA

ilAutoGam1 85 79 10.97 12.01 381 368 99.0% 99.2% 47.1 47.1
ilCosmTra1 2173 1924 0.79 0.88 872 862 97.9% 97.5% 44.4 45.3
ilCranLig1 220 267 7.32 3.50 438 436 99.0% 98.9% 46.1 46.8
ilEndoFla1 623 489 1.46 1.92 492 489 98.6% 99.2% 46.5 45.9
ilLymaMon1 251 301 10.31 5.77 917 912 99.2% 99.2% 46.5 46.8
ilNoctFim1 382 307 3.12 3.75 576 572 98.2% 98.9% 47.6 46.3
ilNotoUdd1 1128 809 1.52 2.07 829 814 98.9% 98.3% 45.5 46.8
ilParaStr1 218 129 4.42 6.92 480 481 99.4% 99.4% 48.0 47.4
ilRecuLeu1 1268 1247 1.09 0.98 748 746 98.5% 98.2% 44.4 45.1
ilThyaBat1 186 88 3.29 7.15 316 316 98.5% 98.9% 46.2 47.0
ilVaneAta1 80 48 10.13 12.12 368 368 99.1% 99.3% 47.9 48.3
idAnopAqu88 260 79 18.22 15.05 188 181 99.2% 97.8% 49.5 50.6
idAnopCol22p13 272 189 5.48 5.01 260 260 99.4% 99.2% 49.4 49.5

Haplotigs
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

Falcon IPA Falcon IPA Falcon IPA Falcon IPA Falcon IPA
378 1613 6.98 9.09 330 379 93.8% 97.9% 46.3 44.9

3932 3505 0.27 0.32 717 742 85.6% 89.8% 44.1 43.3
4218 1241 0.07 0.42 246 266 57.3% 67.7% 39.1 45.6
2110 1587 0.29 0.56 375 418 82.7% 89.0% 45.9 46.3
5525 3162 0.17 0.47 610 633 64.6% 66.4% 41.6 43.8
1493 1152 0.86 1.62 514 545 83.9% 94.9% 45.1 48.1
4115 2791 0.26 0.69 629 780 75.3% 94.0% 42.8 45.6
1166 1309 0.64 1.78 413 431 84.3% 84.7% 47.1 46.9
4890 4029 0.12 0.23 416 534 54.1% 70.4% 42.0 43.4
650 1073 0.89 2.77 296 327 91.6% 96.0% 46.9 45.3

2185 1444 0.14 4.80 205 369 60.1% 97.7% 45.3 46.9
1056 1833 0.11 4.02 90 211 43.2% 94.2% 48.9 43.8
1112 2474 0.12 0.23 77 148 27.1% 52.5% 43.9 40.3

RESULTS: BUG GENOMES



Primary
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

Species Falcon IPA Falcon IPA Falcon IPA Falcon IPA Falcon IPA
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ilLymaMon1 251 301 10.31 5.77 917 912 99.2% 99.2% 46.5 46.8
ilNoctFim1 382 307 3.12 3.75 576 572 98.2% 98.9% 47.6 46.3
ilNotoUdd1 1128 809 1.52 2.07 829 814 98.9% 98.3% 45.5 46.8
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idAnopAqu88 260 79 18.22 15.05 188 181 99.2% 97.8% 49.5 50.6
idAnopCol22p13 272 189 5.48 5.01 260 260 99.4% 99.2% 49.4 49.5

Haplotigs
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV
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378 1613 6.98 9.09 330 379 93.8% 97.9% 46.3 44.9

3932 3505 0.27 0.32 717 742 85.6% 89.8% 44.1 43.3
4218 1241 0.07 0.42 246 266 57.3% 67.7% 39.1 45.6
2110 1587 0.29 0.56 375 418 82.7% 89.0% 45.9 46.3
5525 3162 0.17 0.47 610 633 64.6% 66.4% 41.6 43.8
1493 1152 0.86 1.62 514 545 83.9% 94.9% 45.1 48.1
4115 2791 0.26 0.69 629 780 75.3% 94.0% 42.8 45.6
1166 1309 0.64 1.78 413 431 84.3% 84.7% 47.1 46.9
4890 4029 0.12 0.23 416 534 54.1% 70.4% 42.0 43.4
650 1073 0.89 2.77 296 327 91.6% 96.0% 46.9 45.3

2185 1444 0.14 4.80 205 369 60.1% 97.7% 45.3 46.9
1056 1833 0.11 4.02 90 211 43.2% 94.2% 48.9 43.8
1112 2474 0.12 0.23 77 148 27.1% 52.5% 43.9 40.3

within 10%

>10% better

>25% better

worse

ALL SAMPLES: IPA vs. FALCON
RESULTS: BUG GENOMES
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Very similar in size, 
completeness & accuracy

within 10%

>10% better

>25% better

worse

ALL SAMPLES: IPA vs. FALCON
RESULTS: BUG GENOMES



Primary
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

Species Falcon IPA Falcon IPA Falcon IPA Falcon IPA Falcon IPA
ilAutoGam1 85 79 10.97 12.01 381 368 99.0% 99.2% 47.1 47.1
ilCosmTra1 2173 1924 0.79 0.88 872 862 97.9% 97.5% 44.4 45.3
ilCranLig1 220 267 7.32 3.50 438 436 99.0% 98.9% 46.1 46.8
ilEndoFla1 623 489 1.46 1.92 492 489 98.6% 99.2% 46.5 45.9
ilLymaMon1 251 301 10.31 5.77 917 912 99.2% 99.2% 46.5 46.8
ilNoctFim1 382 307 3.12 3.75 576 572 98.2% 98.9% 47.6 46.3
ilNotoUdd1 1128 809 1.52 2.07 829 814 98.9% 98.3% 45.5 46.8
ilParaStr1 218 129 4.42 6.92 480 481 99.4% 99.4% 48.0 47.4
ilRecuLeu1 1268 1247 1.09 0.98 748 746 98.5% 98.2% 44.4 45.1
ilThyaBat1 186 88 3.29 7.15 316 316 98.5% 98.9% 46.2 47.0
ilVaneAta1 80 48 10.13 12.12 368 368 99.1% 99.3% 47.9 48.3
idAnopAqu88 260 79 18.22 15.05 188 181 99.2% 97.8% 49.5 50.6
idAnopCol22p13 272 189 5.48 5.01 260 260 99.4% 99.2% 49.4 49.5

Haplotigs
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

Falcon IPA Falcon IPA Falcon IPA Falcon IPA Falcon IPA
378 1613 6.98 9.09 330 379 93.8% 97.9% 46.3 44.9

3932 3505 0.27 0.32 717 742 85.6% 89.8% 44.1 43.3
4218 1241 0.07 0.42 246 266 57.3% 67.7% 39.1 45.6
2110 1587 0.29 0.56 375 418 82.7% 89.0% 45.9 46.3
5525 3162 0.17 0.47 610 633 64.6% 66.4% 41.6 43.8
1493 1152 0.86 1.62 514 545 83.9% 94.9% 45.1 48.1
4115 2791 0.26 0.69 629 780 75.3% 94.0% 42.8 45.6
1166 1309 0.64 1.78 413 431 84.3% 84.7% 47.1 46.9
4890 4029 0.12 0.23 416 534 54.1% 70.4% 42.0 43.4
650 1073 0.89 2.77 296 327 91.6% 96.0% 46.9 45.3

2185 1444 0.14 4.80 205 369 60.1% 97.7% 45.3 46.9
1056 1833 0.11 4.02 90 211 43.2% 94.2% 48.9 43.8
1112 2474 0.12 0.23 77 148 27.1% 52.5% 43.9 40.3

Very similar in size, 
completeness & accuracy

within 10%

>10% better

>25% better

worse

Improved haplotype separation

>90% haplotype resolved

ALL SAMPLES: IPA vs. FALCON
RESULTS: BUG GENOMES



Haplotigs
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

HiCanu IPA HiCanu IPA HiCanu IPA HiCanu IPA HiCanu IPA
643 1613 8.14 9.09 356 379 97.0% 97.9% 46.5 44.9

3505 0.32 742 89.8% 43.3
2268 1241 0.36 0.42 425 266 95.2% 67.7% 46.6 45.6
2155 1587 0.39 0.56 442 418 95.0% 89.0% 46.1 46.3
4208 3162 0.57 0.47 950 633 96.3% 66.4% 45.7 43.8
1258 1152 0.69 1.62 530 545 96.8% 94.9% 47.6 48.1
3193 2791 0.49 0.69 802 780 95.4% 94.0% 46.2 45.6
789 1309 1.94 1.78 465 431 95.5% 84.7% 47.5 46.9

4029 0.23 534 70.4% 43.4
900 1073 0.81 2.77 318 327 97.4% 96.0% 43.7 45.3
769 1444 4.31 4.80 357 369 97.7% 97.7% 47.8 46.9

1833 4.02 211 94.2% 43.8
2474 0.23 148 52.5% 40.3

Primary
# contigs Contig N50 (Mb) Size (Mb) BUSCO C QV

Species HiCanu IPA HiCanu IPA HiCanu IPA HiCanu IPA HiCanu IPA
ilAutoGam1 128 79 12.17 12.01 375 368 99.1% 99.2% 47.1 47.1
ilCosmTra1 1924 0.88 862 97.5% 45.3
ilCranLig1 211 267 4.94 3.50 435 436 99.1% 98.9% 48.7 46.8
ilEndoFla1 662 489 1.56 1.92 488 489 99.3% 99.2% 46.8 45.9
ilLymaMon1 157 301 13.59 5.77 912 912 99.2% 99.2% 47.3 46.8
ilNoctFim1 783 307 1.88 3.75 577 572 98.8% 98.9% 48.2 46.3
ilNotoUdd1 1147 809 1.56 2.07 826 814 99.1% 98.3% 46.1 46.8
ilParaStr1 105 129 11.77 6.92 482 481 99.1% 99.4% 48.3 47.4
ilRecuLeu1 1247 0.98 746 98.2% 45.1
ilThyaBat1 214 88 3.31 7.15 319 316 98.4% 98.9% 44.3 47.0
ilVaneAta1 242 48 12.18 12.12 372 368 99.1% 99.3% 48.6 48.3
idAnopAqu88 79 15.05 181 97.8% 50.6
idAnopCol22p13 189 5.01 260 99.2% 49.5

Very similar in size, 
completeness & accuracy

within 10%

>10% better

>25% better

worse

Improved haplotype separation

>90% haplotype resolved

1https://github.com/darwintreeoflife/darwintreeoflife.data/

ALL SAMPLES: IPA vs. HICANU1

RESULTS: BUG GENOMES

https://github.com/darwintreeoflife/darwintreeoflife.data/blob/master/species/Vanessa_atalanta/Vanessa_atalanta.md


UPCOMING FEATURES



-Integration of “purge_dups” into the workflow

-Phasing improvements
-Read tracking improvements for better polishing

UPCOMING FEATURES

BUILDING
SEQ. DB

FAST 
OVERLAP

PHASE 
SEPARATION

CHIMERA 
AND REPEAT 

FILTERING
LAYOUT POLISHING PURGE_DUPS



AVAILABILITY, INSTALLATION AND USAGE



AVAILABILITY

-IPA available on Bioconda!

-More details and documentation available here:
- https://github.com/PacificBiosciences/pbbioconda/wiki/Improved-

Phased-Assembler
- https://github.com/PacificBiosciences/pbipa
- https://github.com/PacificBiosciences/pbbioconda

https://github.com/PacificBiosciences/pbbioconda
https://github.com/PacificBiosciences/pbipa
https://github.com/PacificBiosciences/pbbioconda


INSTALLATION AND USAGE

-Installation

-Run assembly on a local machine:

-Run assembly on an SGE cluster:

ipa local --nthreads 24 --njobs 1 -i <reads.fasta>

conda create -n ipa -c bioconda -c conda-forge -c defaults
conda activate ipa
conda install pbipa

ipa dist --nthreads 24 --njobs 40 -i <reads.fasta> \
--cluster-args 'qsub -S /bin/bash -N ipa.{rule} -cwd -q default -pe smp {params.num_threads} -e 

qsub_log/ -o qsub_log/ -V'



SUMMARY

- IPA delivers highly accurate and contiguous assemblies, with high speed and accurately phased haplotig regions
- Generates true haplotigs constructed through a phasing process

- Polishes the phased genome to achieve >Q50 accuracy!

- Further evaluations and developments ongoing

- Potential for IPA & HiCanu to learn from each other

- Ease of use!

-Work in progress:
- Integrate ”purge_dups” directly into the workflow
- Improve contiguity of the phased assembly
- Optimization of all stages
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PUBLIC HIFI DATA

HG002 Human Pan-Genome Reference Consortium
-4 cells: 2 cells 20kb and 2 cells 15kbp
-~34x coverage
-https://github.com/human-pangenomics/HG002_Data_Freeze_v1.0

https://github.com/human-pangenomics/HG002_Data_Freeze_v1.0


PUBLIC HIFI DATA

CHM13 data from the HiCanu preprint
-5 HiFi datasets
-https://www.ncbi.nlm.nih.gov/sra/?term=PRJNA530776

https://www.ncbi.nlm.nih.gov/sra/?term=PRJNA530776


HG002
15 kb + 20 kb library
6 SMRT Cell 8M
Data: PRJNA586863

Oryza sativa indica MH63
17 kb + 24 kb library
2 SMRT Cell 8M
Data: PRJNA573706

Drosophila melanogaster F1
19 kb + 24 kb library
2 SMRT Cell 8M
Data: PRJNA573706

X
ISO1 A4

PUBLIC HIFI DATA

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA586863
https://www.ncbi.nlm.nih.gov/sra/PRJNA573706
https://www.ncbi.nlm.nih.gov/sra/PRJNA573706


PUBLIC HIFI DATA

https://www.biorxiv.org/content/10.1101/2020.05.04.077180v1

https://www.biorxiv.org/content/10.1101/2020.05.04.077180v1
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