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Abstract

Sage has developed a semi-automated method for isolation of specific large genomic
DNA fragments, called HLS-CATCH. The method utilizes a tightly coupled three-step
procedure which is carried out in the SageHLS cassette: 1) HMW DNA is isolated and
Immobilized in the sample well wall of the HLS cassette; 2) the DNA is digested in the
cassette with customized Cas9 nucleases designed to excise the fragment of interest
from the genome; 3) the digested DNA Is subjected to size-selection electrophoresis
and electroelution of the HLS-CATCH products.

An important feature of the HLS-CATCH method is that the vast majority of the purified
genomic DNA is not cleaved by the customized Cas9 cleavases, and remains
iImmobilized in the sample well during size-selection. This allows significant enrichment
(up to 800-fold) of the electrophoretically mobile HLS-CATCH targets. We demonstrate
that the HLS-CATCH targets can be sequenced with good coverage using standard
Minion ligation library methods.

CATCH concept for isolation of genomic DNA targets
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CATCH workflow in the SageHLS system

Size-separation straight down, electroelution of product rightward.

2 samples per cassette, 2 cassettes (4 samples) per run.
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Yellow = SDS detergent
Orange = Cas9 reagent
Red = cellular protein

HLS-CATCH workflow, Minion sequencing, 180kb mouse Brcal region
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Targeted Minion sequencing — 180kb mouse Brcal region
Mouse chrll around Brcal locus: gRNA positions (l) at 101,411,140 & 101,591,000.
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HLS-CATCH input = 375k cells per lane, total 4 lanes
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Allin HLS _|: Extract and digest with Cas9 (2 gRNAs).

Cassette Size select and electroelute in HLS cassette

:

gPCR to quantify targets, pool peak target fractions.
-

Pool has 12 ng total DNA, “1m Brcal target copies (200 pg).
-

1D ligation library kit (SQK-LSK-108).
-

Basecall w/ Albacore, align minimap?2.

4-15X coverage

New SageHLS workflows for whole genome sequencing

Using Oxford Rapid kit FRM enzyme for fragmentation:

Input = mouse WBCs containing ~12 ug DNA (4 lanes, 3ug ea)

_ FRM productinto ligation rxn 125 ng
after puriication ONTRapidKit  add s0S purify ;ff;;icaﬁm 2 (20hr sequencing run) 12,740 aligned reads (0.38 gb)
Sample loaded electrophoresis FRM reaction fragmented DNA size selection Electroelution Read length N50 64,000 kb
Mean read quality 0.8
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Using a novel enzme mix for fragmentation, in development from New England Biolabs:

Non-specific Final

After purification ENZymatic Add SDS purify ourification & Input = mouse WBCs containing

~10 ug DNA (1 lane)

Sample loaded electrophoresis Fragmentation fragmented DNA size selection Electroelution 50kb HLS product /|igati0n kit output 900 ng/SGDng
(20hr sequencing run) 145,600 aligned reads (2.24 gh)
HMW
L] DNA “J:| L] L] L Read length N50 25,795 kb
=3 g‘ I; Q [] ] Mean read quality 10.5
O O O O “,-'-"#, ol |----- > | Ave. percent identity 85%
O Ite O o | Yv[O ®
o) e o) ol | £ o | |®
O 10 O O |+ |0 |. .. 1®
O l:: Q O O /‘IF O 7, 10000 -
O o) O O O | dis;
o |==|O| |==|0| |===|O O )
Yellow = SDS detergent E 6000 -
Green = Fragmentase enzyme €
Red = cellular protein - 4000 -
2000 A
°1 10 100 1000 10000 100000 1000000
Read length
(] [ ] o (]
New BluePippin cassette: High-Pass Plus
Blueplppl n 1. Shorten gel, move sample well H Igh_PaSS Plus Gold = lambda ligation libary, not size-selected

L jJ JL Lt Jtﬁ jJ closer to branch point to enable 2000
L ,_ - Blue = same as Gold, but size-selected on High-Pass Plus
qﬂ 'J—Hrl ) — .- shorter runtimes. e (>30kb) priorto LC
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increase recovery.
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new cassette will run in BluePippin. 10k 20k 30k 40k 50k
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