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Sequence it all: The whole genome, not a capture

Genome-in-a-bottle benchmarking met expectations (=35X)

SNPs

True-pos-call False-pos False-neg Precision Sensitivity F-measure
3,192,834 1,995 23,002 99.94% 99.28% 99.61%

Indels

True-pos-call False-pos False-neg Precision Sensitivity F-measure

317,896 1,284 10,143 99.60% 96.91% 98.23%

Overall

True-pos-call False-pos False-neg Precision Sensitivity F-measure
3,510,730 3,279 33,145 99.91% 99.06% 99.48%
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Sequence it all: The whole genome, not a capture

WGS Project #2: August-October 2025, v 1.8 chemistry
= 900 Human Samples: “same cost as genotyping array”
Library creation: NEB PCR-free
Loading: 24 samples / wafer (= 40 wafers)

Reads PF
Wafer Aligned Bases Read Length 16.000 (M)
(TB) (bp) '
14,000
1 3.17 281
2 3.66 284 12,000 Spec
3 3.26 274 10,000 P
4 3.50 277 8,000
B 3.54 278
6 3.50 280 6,000
7 3.49 273 4,000
g 1.63 274 2,000
) 3.65 276
_ 3.53 275 1 2 3 4 5 6 7 8 9 10
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Mean Sample Coverage Depth
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Sequence it all: The whole genome, not a capture

WGS Project #2: August-October 2025, v 1.8 chemistry
= 900 Human Samples: “same cost as genotyping array”
Library creation: NEB PCR-free
Loading: 24 samples / wafer (= 40 wafers)

First 161 Samples: mean depth = 43.8X, CV = 15%

Mean Depth Per Sample

30X
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GIAB Sample F1 Scores vs Depth

Precision | Sensitivity | F-measure

A|| Varia nts SNPs 0.854 0.985 0.917
Indels 0.573 0.854 0.686
100% Genome

No filtering
Precision | Sensitivity | F-measure
GIAB HCR SNPs 0.997 0.991 0,95
Indels 0.904 0.878 0.850
= 90% Genome
Aligned
Raw &
» CRAM -+ \/CFs
Data Mapping Files Ultima-aware
“sn-tool” | Google : : Precision | Sensitivity | F-measure
DeepVariant — Ultima Blacklist SNPs 0.884 0.996 0.937
~ 98% Genome Indels 0.756 0.9559 0.846
GIAB HCR minus
Ultima-specific
“Blacklists”
\ GIAB HCR Precision | Sensitivity | F-measure
. . SNPs 0.998 0.996 0.997
— Ultima blacklist Indels 0.984 0.973 0.978
= 88% Genome
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GIAB Sample VCF Filtering Analysis

Ultima Depth Versus Inverse F-measure (%, Depth > 20X)

0.00% v ‘

Raw Read Depth

Precision Sensitivity F-measure
20X Raw
SNPs 0.9957 0.8922 0.994
Indels 0.9715 0.9425 0.9568
25X Raw 5.00%
SNPs 0.9973 0.9954 0.9963
Indels 0.8791 0.9625 0.9707 4.50%
30X raw I I"ll
1
SNPs 0.998 0.9964 0.9972 .14 T
Indels 0.9837 0.9731 0.9784 I".
Sk v 3.50% |
SNPs 0.9984 0.9968 0.9976
Indels 0.9863 0.9786 0.9824
3.00%
40X raw
SNPs 0.0986 0.997 0.9978 i
- 4
Indels 0.9877 0.982 0.9849 =  2.50%
[ =
45X raw a
SNPs 0.9987 0.997 0.9975 o = - e
Indels 0.989 0.9843 0.9886 E
50K raw - 1.50%
SNPs 0.9987 0.9969 0.9978
Indels 0.9899 0.9858 0.9878
1.00%
75X raw
SNPs 0.9988 0.9964 0.9976
Indels 0.9914 0.9878 0.9896 0.50% ‘\__
100X raw
SNPs 0.9989 0.9963 0.9976
Indels 0.992 0.9886 0.9903 20 30
133X raw
SNPs 0.9989 0.9963 0.9976
Indels 0.9919 0.9887 0.9903

. * SNVs

60 70 80 a0 100

AR GENOMICS CENTER



Sequence them all: Model Organism Sequencing Service (MOSS)

Model Organism Sequencing Service
Applications

By driving down the cost of sequencing, the UMGC aims to enable researchers to use MOSS as a
standard, efficient means to accomplish a variety of analyses:

« Mutation and insertion mapping - Identify unknown genetic variants by comparing against
reference strains.

¢ CRISPR edit confirmation - Validate genome edits with high precision.

e Structural variant detection - Characterize genomic changes such as deletions, duplications,
and translocations.

 Genotyping and strain authentication - Ensure the accuracy of genetic backgrounds in
research models.
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Just sequence: Non-globin-depleted RNA-Seq

RNA PolyA-selection | 20M Reads
/ — Globin RNA-Seq RNA-Seq Data
+550- 575

Whol | Extraction, ]
ol€ b OOd Globin Depletion + Bias

+ Operator Error

Extraction
\ RNA | | PolyA-selection | 100 M Reads DGI;SOCZ[: - 20M Reads
RNA-Seq RNA-Seq Data e RNA-Seq Data
+ 520
No Bias

No Operator Error
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Just sequence: Non-globin-depleted RNA-Seq

1 UG100 wafer, 32 samples: 13.4B reads (10-12B expected)
~ 700M reads per mRNA sample
~ 140M reads per globin-reduced sample

Reads per samples

Number of reads

Yield
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Just sequence: Non-globin-depleted RNA-Seq

Scatter plot of gene expression counts for one sample

20

_._____1_5___.__ __

Globin-reduced

10

R =0.979 A 3 globin genes
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MRNA
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Just sequence: Non-globin-depleted RNA-Seq

After in silico globin depletion and read depth normalization

20

R =0.99, p < 0.01

15

Globin-reduced

10

MRNA
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Just sequence: Non-globin-depleted RNA-Seq

- aigﬁ\imduced r
m H_i Principal component analysis (PCA)
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PC1: 21% variance
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Just sequence: Non-globin-depleted RNA-Seq

MA-plot: Globin-reduced vs mRNA

Volcano plot: Globin-reduced vs mRNA

Lower in
Average Expression vs. Log2 Fold Change g| obin- Fold Change vs. Adjusted p-Value
4
reduction
2
3 )
o .
g . R.egL!j::d g Regulated
2 o ® Down
E ® None % ® None
% s Up $ e Up
3
D 25
-4 . ’
0
5 10 15 4 2 0 2 4
Average Expression Log2 Fold Change
Comparison Up Down Preponderance of expression reduction

# genes with significant difference:
GLOBIN_REDUCED-MBNA

28

112 suggests off-target depletion
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Ultima Platform Benchmarking: UMGC Single-Cell Group

The UMGC benchmarked 10X 3' GEX on our two platforms (AVITI vs Ultima): barcode rank plots pf
one library sequenced on AVITI and UG 100

UG100 Aviti

100k Background 100k
10k 10k

1000 1000

UMI counts
UMI counts

100 100

10 10

1 10 100 1000 10k 100k M 1 10 100 1000 10k 100k 1M

Barcodes Barcodes
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Ultima Platform Benchmarking: UMGC Single-Cell Group

The UMGC benchmarked 10X 3' GEX on our two platforms (AVITI vs Ultima): expression metrics

UG100 Aviti

Cells 207,378 208,896
Valid Barcodes 100% 96.1%
Valid UMIs 99.9% 99.9%
Reads Mapped confidently to Transcriptome 68.3% 67.9%
Number of Mean reads/ Cell 45,151 45,031
Fraction Reads in cells 92.5% 92.5%

Conclusion: no discernible difference between AVITI and Ultima in 3’ GEX gene expression
outcomes.
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Ultima Platform Benchmarking: Collaboration with 10x Genomics

10x Genomics + UMGC: understand performance and experience of UG 100 for 10x Genomics

Benchmarking: SCG and Spatial libraries created and sequenced by 10x Genomics were send to
UMGC and re-sequenced on UMGC’s UG 100. All analysis and interpretation by 10x Genomics.

10x Assay Sample Type Sequencer Location
MovaSeq X+ 10 Ganamics
Human PBMC rap
UG 100 LIMN Ganomics Cantar
GEM-X 5 Gana Exprassion
MovabSeq X+ 10 Ganamics
Human PEMC rap2
UG 100 LIMN Ganaomics Cantar
MNovaSenq X+ 10x Ganamics
ES62 repl
UG 100 UMM Ganomics Cantar
GEM-X Flax Gana Exprassion
MovaSeq X+ 10 Ganamics
KE62 rep2
UG 100 LN Ganomics Canlar
MovaSeq X+ 10 Ganomics
Mouse Brain
UG 100 LIMN Ganomics Cantar
Visium HD Spatial Gene Expression
Movabeq X+ 10 Ganomics
Human Tonsil
UG 100 LIMN Ganaomics Cantar

Data courtesy of 10x Genomics
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GEM-X 5’ Gene Expression Sequencing Metrics

10x Genomics 10x Genomics
NovaSeq X+ MovaSeq X+
rep1 rep rep2
Calls 16,170 16,025 16,263 15,844
Reads Mapped Confidantly o Exonic Regions B8.3% T2.3% 68.3% 12.5%
Heads Mapped Confidently o Transcriplome 72.4% T8.7% T2.2% T8.6%
Fracton Reads in Cells 97 3% 96.9% Br.7% 37 2%
Median Ganes Par Call {10k raw reads par cell) 1,450 1,204 1,450 1,495

Data courtesy of 10x Genomics

AR GENOMICS CENTER



GEM-X 5’ gene expression: counts per barcode

Replicate 1 Replicate 2
o R =0.9975 . o R =0.9977 :
o 1 res_sd =0.02153 . 0 res_sd = 0.02069 >4
J ’l b
v v
< | <
S °© S0 9
- -
> 22
— QO — O
gn (O] o0 O
83 83
) | ) w
™ Lal
S o
Lal m
| I | I | 1 I | |
3.0 35 4.0 4.5 5.0 3.0 3.5 4.0 4.5 5.0
Log (1+UMI) Log (1+UMI)
10x Genomics : NovaSeq X+ 10x Genomics : NovaSeq X+

10x Genomics R&D conclusions:

e Overall UMI counts per cell-barcode highly similar across sequencers (UG 100 vs NovaSeq X+)

e Cell-barcode calls virtually identical (~*99%) across sequencers Data and analysis courtesy of 10x Genomics
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UMAP-2

GEM-X 5’ gene expression: UMAP clusters

10x Genomics UMGC
NovaSeq X+ UG 100

10x Genomics R&D conclusions:

e UMAP clusters highly similar and overlapping

Data and analysis courtesy of 10x Genomics
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$199/sample

30X WHOLE GENOME
SEQUENCING

Service details:
) Human or Mouse
> CRAM or FASTQ output

) Includes Google
DeepVariant-based

VCF Output

$199/sample o

Ultima UG w00

30X WHOLE GENOME SEQUENCING STOP BY T0 SéE

WHAT’S NEXT IN WGS!

> Human or Mouse > Sequenced on the new Ultima UG 100
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