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1. Abstract | 4. UDI Primer Uniformity |
The number of commercially available Unique Dual Index (UDI) primer pairs remains limited, Individual barcode sequences can sometimes yield abnormally high/low read counts
with few commercial offerings above 1,536 UDI pairs. In an era of ever-increasing consistently. This creates sequencing runs with poor uniformity, where some samples receive
seguencing capacity, this unnecessarily limits sample throughput and increases the cost per too many reads while others don’t receive enough. To avoid this problem, the original set was
sample. To address these limitations, Twist Bioscience developed a new set of 3,072 UDIs screened empirically in order to select UDIs that show uniform read counts across the entire
that enables higher sample throughput in large experiments. set of bqrcodes. The final UDI set IS.SUI’[.able for high multiplex applications, providing uniform
sequencing performance, as shown in Figure 2.
The design of large sets of barcodes can be difficult due to the exponential nature of Figure 2 : Read uniformity of UDI (A) (B)
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Index design is a multi-step process, as shown in Self-complementarity ~ Hairpins
diagram 1 on the right. Barcode sequences are first Homopolymers GC content DI Pri Fideli )
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Manufacturing batches of UDIs =

- - S . S e 0 o000 5 —
Our barcode generation algorithm A . require high purity standards in = 0008 oouaes O :
1 i 75% %o Y ) ; R
Is designed to balance color == Green order to support sensitive 06 8 Rooooos E 8
: % . . . s T - ‘ : i B 2 0
frequency in tV\(O- and four-color  gsu- B Red  °0% applications. Figure 4 shows a é&-- o . e 85
instruments. Figure 1 shows the T = 0% representative  plate  where  ~- N | @ g
) ) . - ] O =
color balance of two sets of £ - Saow- barcode purity has been = 0002 g 02 S
] 450/0‘ ““““““““““““““““““““““““ ngn o -
bgrcodes, ggnerated Using 20%- measured, under conditons .- PR A R ER NS "N} -
different deS|gn algorlthms. 350, - o where Confounding template *“*""W‘“’“”mszcﬁummfm:a%mm H"”‘W‘m"“mmszc'ﬁumm%m:ﬂ%zmm
Between the two, only the inati
, ’ y 25% _— 0%*+—T—7"—T—T""T"""r"T"1 contamination eﬁeCtS are Figure 4 : Purity measurement of UDI sequences in a representative plate. Three plates of
second algorlthm generates 123 4In§ex6Pogitio?\ 9 101112 123 4In%e>?Po73iti%n9 101112 ContrO”ed_ AS ShOWﬂ, the |eve| unique inserts were prepared using the same UDI plate. Template cross-contamination was
designs that are balanced in both 75%- (C) B Green  60% (D) A of purity in  the plate ig  controlled for by excluding any cross-contamination that was not consistent between templates
+ es Of in struments 2 Rod . EE C , _ in different plates. Cross-contamination was defined as the fraction of filtered reads that
yp ' 65%7 2L . G exceptlonally hlgh contain both UDIs and an incorrect insert (for all three inserts). Figures 4A and 4B show the
Figure 1 : Examples of two algorithms for color eeep d _ 40%- - T same plate, with different color scales.
channel balance for 2- and 4-color sequencing § .. . §
Ny _ : e S ) I )
chemistries. Algorithm 1 demonstrates results that &, | . T S e -
provide good balance for 2-color sequencing chemistry 20%: i+ fnmasnis orr S SRAr AR SRS BXTS REAT AT ED S Mate rIaIS and MethOdS J \
A), but unbal d for 4-col ' hemist o/ - . . . . .. . . . .
(A), bu Fnbalanstl Tor “-eolor SEqUEnting Snemisiy: 35% 10%- Unless otherwise noted, all NGS libraries contain human genomic insert generated via Twist Enzymatic Fragmentation
(B). Algorithm 2 demonstrates an index set that is well
lan for 2-color nd 4-color nein 050, o Library Preparation kit v2. Individual libraries were pooled by mass and sequenced with a NextSeq 2000 P2 flow cell to
balanced fo COIO (C) and color sequencing T T T T T T T T T T 1 0% T T T T T T T T T T 1
chemistry (D). bR G e e 5 AR VRS RS Salar o 192 generate 2 x 12bp index reads.
Disclosures: All authors are current or former employees of Twist Bioscience

\_ /




