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@ Introduction © Selected SNPs © Results — Sample Testing

Allele Frequency % (WT / MUT)

59.6 /40.4 46.7 /53.3 55.8/44.2

Lung cancer is the leading cause of cancer death worldwide, with an estimate of more than 1 million lung cancer deaths per year. Aggressive SNP Gene Chromosome | Global minor allele frequency Protective/ Deleterious MIHER | CDKINA | ABCBL 1 _CHRNA3 L HYKK L ABCCL L AURKA L CHEK2 L_MPO
treatment strategies are almost always needed to completely eradicate the disease; however, even with aggressive treatment, many lung cancer (GMAF) — 1000 genomes project Mutation? 2 0700 [ odios
patients have low 5-year survival expectancies. As a result, efforts are being made to be able to predict which individuals may be more at risk for rs1801133 MTHER 1 0.2454 Deleterious
development of lung cancer (and other cancers) on a genetic level. This information, along with lifestyle and environmental factors like smoking, )
pollution, etc., may enhance the ability of healthcare professionals to catch this deadly disease at an earlier stage, thus improving patient outcomes. rs1801270 CDKN1A 6 0.2562 Deleterious Ssios

o . . . . . . . rs3842 ABCB1 7 0.1879 Deleterious i TR
Genomic variations are common in the general population, with most of these changes being benign or silent. However, in some cases, even 51051730 CHRNA3 15 01681 Deleterions

[ 56.5/43.2 ]

individual nucleotide changes can have a profound impact on homeostasis and disease. Consequently, nucleic acid assays for single nucleotide

56.8 /43.2

polymorphisms (SNPs) have become a mainstay in most disease-related research. Unfortunately, the routine analysis for genomic variants can be rs8034191 HYKK 15 0.1889 Deleterious Minor Allele
challenging and tedious, making the development of new technology to simplify this process and allow for high-throughput assessment of SNPs in : sl pliles Frequency (MAF)
large sample sets highly beneficial. MSD's N-PLEX platform takes advantage of the oligonucleotide ligation assay (OLA) to afford single-nucleotide s ABCCL 16 0.2833 Deleterious 2199 i vy
ge sampie Sets highly : P S advantag g gation assay gle-nuc , 317503 | [Mymrem
resolution and pairs it with the robustness of MSD's electrochemiluminescence technology to allow for multiplexed measurements of SNPs in DNA rs2273535 AURKA 20 0.3097 Protective (51801133 011 025
: i - i i - i i . 971, 7103 et
samples. In .th|s study, the N PLEX.pIa}tform was used to provide a simple and scalable work-flow for the establishment of a multiplexed panel of 1517879961 CHEK? 99 0.0010 Protective MR oo,/ c0. oz sie01270 0.23 0.26
assays for nine SNPs that are genetic risk factors for lung cancer development. e Tl aco/534 | | ABCE: 022 010
rs2243828 MPO 17 0.2270 Protective 98/02 | 99.1/09 | 5071493 | a0 [cHRNAS -
62.1/37.9 | 407/59.3 rsﬁ:ﬁif’o 12 0.15 0.17
. . . . . _43.7 /56.3 _56.7 /43.3
SNPs that have been shown to be genetic risk factors (either protective or deleterious) for lung cancer development were chosen that were 1) well- T -11 £10 L
9 distributed throughout the human genome and 2) well-represented in the general population for the majority of the targets. Y o T .17 0.28
MethOdS 152273535 0.20 0.31
. . - . | 57.8/42.2 | -
. . . oo . . . v 152243828 23 0.36 0.23
MSD’s electrochemiluminescence detection technology uses SULFO-TAG™ labels that emit light upon electrochemical stimulation initiated at the Assay Design Workflow 021908
electrode surfaces of MULTI-ARRAY® and MULTI-SPOT® microplates. 4457555 | 464/536 | 2651534
p | Order probes for major and minor allele and synthetic oligos (~75 nt centered around SNP site) | Zg:g;g::g
- Optimized P | 491/509
i 1 | 59.6/40.4 | | 61.1/38.9 | 43.9/56.1 | 52.5/47.5 |
EIeCtrochemllumlnescence T@ChﬂOlOgy | Forward DNA strand | | Reverse DNA strand | pt|m|Ze rOtOCO e o e
® Minimal non-specific background and strong responses to l l 1.Perform OLA on synthetic oligos with
i i i tN- i Test major, minor, and 50/50 Initial A t Test major, minor, and 50/50 allele i
® ° analyt.e y|6|d. high Slgna|.'[0 baCkgrc.)L!nd .ratlos. allele mix synthetic oligos in nitial Assessmen mix synthetic oligos in Lmu[atlspele();eg]np;?g% °?:etasnda3n(§jc -(l;al'gs gl\slg\ 48| 60.0/40.0
The stimulation mechanism (electricity) is decoupled from T plexed Ona reaction for it segc 0 B A 9 G ¢ Cg . Using optimized protocol with multiplexed PCR products, genotyping of 48 samples was carried out in duplicate for all 9 SNP assays on 2 panels. Experimental
the response (light signal), minimizing matrix interference. synthetic oligo and roughly a synthetic oligo and roughly a : o results were compared with global minor allele frequencies. SNP calls were obtained for all 48 samples for the nine assay set.
® Only labels bound near the electrode surface are excited, 50/50 major/minor ratio in 5050 50/50 major/minor ratio in 50150 PLEX plate for 30 min at 37 °C during OLA i
. mixed prep mixed prep .
enabling non-washed assays. L e | cycing, ® Results - Robustness Testing
® Labels are stable, non-radioactive, and directly conjugated Select the ligase: Select the ligase :
® to biological molecules. EaNqADINA Lig(?\lssB()NEBA)\, HiIEi Taq 'II'DaNqADINA Lig(?\ls;B()NEBA)\, HiIEi Taq 2 \Wash the p|ate and add OLA product in Homozygous WT (WT allele) Heterozygous (WT allele) Heterozygous (MUT allele) Homozygous MUT (MUT allele)
igase or Ampligase igase or Ampligase .
® Emission at ~620 nm eliminates problems with color g (Epicentre) Optimization 9 (Epicentre) hybr|d|zat|on buffer (50 uL per WE") to the Mean | STD cv Range | TotalN | Mean | STD cv Range | TotalN | Mean | STD | CV | Range |TotalN| Mean | STD [ CV Range | TotalN
quenching. v y plate. Incubate for 1 hr. at 37 °C. rs’g:f& 99.16 | 020 | 020 | 985995 | 210 | 5808 | 162 | 279 | 543610 | 66 | 41.92 | 162 | 3.87 [300457| 66
. . L. Choose stringent ligation Choose stringent ligation
® Multiple rounds of label excitation and emission enhance e temperature: e e temperature: e T T ut rg&ﬁi‘zl;\o 9993 | 005 | 005 | 9981001 | 168 | 47.70 | 225 | 472 | 424533 | 90 | 5230 | 225 | 430 [46757.6| 90 | 9986 | 0.04 | 004 |99.8-100.0| 18
: : s °C (initial assessment), 63°C, °C (initial assessment), 63°C, Was e plate and a etection solution
light levels and improve sensitivity. . . 64°C, or 65°C 64°C, or 65°C (50 L erE)NeII) Incubate 30 min at 37 °C ’r\sigle 9855 | 036 | 036 | 977992 | 162 | 4371 | 291 | 666 | 371504 | 102 | 5629 | 291 | 517 |49.6-629| 102 | 99.19 | 013 | 013 |99.0993| 12
® Carbon electrode surface has 10X greater binding Capacity b HLP : : T
than polystyrene We”S consensus 151051730 99.83 0.05 0.05 99.7-99.9 198 59.16 2.59 4.39 54.6-66.3 72 40.84 2.59 6.35 | 33.7-454 | 72 97.29 | 0.13 0.13 | 97.2-975 6
® Surface coatings can be customized. 4.Wash the plate and an read pUﬁer (150 rsBI-:)\;ﬁQl 9920 | 012 | 012 | 988995 | 198 | 4451 | 337 | 758 | 39.3-535 | 66 | 5549 | 337 | 6.08 [46560.7| 66 | 98.11 | 033 | 033 |97.7-987| 12
pL per well). Analyze with MSD instrument. e
Choose probe sets baged on forvya_rd or 99.96 0.10 0.10 | 99.7-100.6 | 198 48.96 2.38 487 44.3-54.9 66 51.04 | 238 | 4.67 |451-55.7| 66 99.72 | 0.08 | 0.08 | 99.6-99.9 12
reverse DNA strand with the optimized 15212090
__ ligase and temperature. AURKA 1 9949 | 016 | 016 | 989098 | 174 | 5521 | 155 | 281 | 510582 | 90 | 4479 | 155 | 347 |418490| 90 | 9228 | 230 | 249 885942 | 12
Conditions chosen: Taq DNA Ligase; 64°C 152273535
SNP detection with OLA and N-PLEX: rsf?gsggel 9922 | 020 | 021 | 984-995 | 276
The 0|IgOI’IUC|€OtIde |IgatIOI’l assay (OLA) used pl‘ObeS that were SpeCIfIC fOI’ DNA Sequel’lceS upstream and downstream Of the SNP Of Intel’eSt, W|th MTHFR rs1801133 Forward Strand CDKN1A rs1801270 Forward Strand ABCB1 rs3842 Forward Strand 2'\44?30828 9967 0.09 0.09 | 99.5-100.1 108 47.08 2.86 6.08 41.0-54.0 138 52.92 2.86 5.40 |46.0-59.0| 138 | 9983 | 0.07 0.07 | 99.7-99.9 30
only exact matches at the SNP site allowing for the ligation of the two probes. The ligated probes were hybridized to spot-specific capture oligos on A 1007 1007 1007 - =
the N-PLEX plates to allow for detection. 801 801 801 EEMUT Genotyping on a total of 46 samples was completed by three different operators to determine robustness of each assay. Operators performed individual multiplexed
601 60 601 PCR reactions, individual OLA reactions, and individual N-PLEX measurements. There was 100% concordance in genotyping results between all 3 operators
SNP Detection 40- 201 0 in the sample set.
® Each well in an N-PLEX 96-well plate has an array of 10 207 207 207 I - -
unique capture oligos attached to the surface of the plate, 0- 0- 0" a RESU tS - GenOtyp| ng Com paI’ISO n
Protocol

allowing for the detection of up to five SNPs per well. MTHFR rs1801133 CHRNA3 rs1051730 HYKK rs8034191
108

® Three probes were needed per target: a biotinylated € CHRNA31s1051730 Forward Strand HYKK rs8034191 Forward Strand ABCC1 15212090 Forward Strand a 1 < ur 1.The following Tagman SNP Genotyping
(downstream) probe and two (upstream) probes that 100 100 1007 T 10° @ 1054@ . MuT _
: / : . N ] ] ] > 2 10 @ Assays were used:
recognized either polymorphic base and contained a s & 80 80 L_IIJ >
sequence complementary to a specific capture oligo. S 60 601 607 o g 104 104 MTHFR rs1801133 (C__ 12028833 _20)
® Probe gharacteristics: 17-33 nucleotides in length; opFimaI f—: 407 407 407 = ”.é 10°] 10°] @ 105, @ CHRNA3 rs1051730 (C__9510307_20)
prqbe ligation temperatures between 62-67 °C for a given 2 22‘ 22' 22' o - . - . o HYKK rs8034191 (C__ 479126_10)
air. == - 10? 10° 104 10 10°¢ 102 10° 104 10° 10° 102 103 104 105 108
J ?aq DNA ligase was used to join upstream and downstream < < MUT ECL Signal > .
_ o T IR Bk Deveres Cread  CLEKY re1 7070081 Bavares Creand MDA 99090 D Crend il 2.Assays were run according to the
probes that a||gned Correcﬂy on a given DNA Samp|e. AURKA rs2273535 Reverse Strand CHEK2 rs17879961 Reverse Strand MPO rs2243828 Reverse Strand : . .
o 00- 00- 00- MTHFR rs1801133 CHRNA3 rs1051730 HYKK rs8034191 manufacturer’s recommendations using an AB
Fragments of unmodified template complements were 1 1 1 30 29] 30] . wr St -
. : 801 801 801 ep-One Plus gPCR machine.
added to prevent bridging of unligated probes. 251 24l 25 - MUT
® OLA products (from synthetic oligos or PCR products from 607 607 607 < = 2 N 201 _ _
DNA samples) were hybridized to the appropriate capture 401 401 401 g S 15 . 154 3.Results were compared with ECL signals
oligo on the N-PLEX plate, bound by SULFO-TAG labeled 207 201 201 8 = | O/ generated from the N-PLEX assays for
streptavidin, and analyzed using an MSD® instrument. M T MUT | 5050 o wr MUT | 50/50 o wr MUT | 50/50 054 1 051 *) concordance and signal separation.
® Synthetic oligos were obtained from IDT Oligo Oligo Mix Oligo Oligo Mix Oligo Oligo Mix TR IR T T Y S v ML vy
® Bl mples wer ined from BiolVT and DNA w ic oli ' ' ' imi ' iti i N . . > . : . ,
ex(t);ci tsea:j ups iens : r?eeQ?R?m etg) N?A B|ogd Miii git Oia :;) oSynthet|c o!|go templ_ates_ show h|gh_speC|f|C|ty for thf approprlat_e allele using the_ optimized I|gase and_temperature conditions of Taq_ DN_A ligase and_ 64 There was 100% concordance in genotyping results between N-PLEX and Tagman SNP Genotyping Assays. Signal differentials between the two alleles
. g P _ _ gen). C, respectively. WT= Wild-type (major allele), MUT = Mutant (minor allele). All nine assays fit well within our allele frequency guidelines for calling were more easily distinguishable with the N-PLEX readouts, with a couple of logs of separation between positive and negative signals.
DNA was extracted from the HL-60 cell line using the SNPs: Homozygous > 80%, Heterozygous = 30-70%, and Not Present < 20%.

PureGene Cell and Tissue Kit (Qiagen). @ CO N CI us | ons

® For concordance, SNP determination for three SNPs was
compared with Tagman SNP Genotyping Assays (Thermo The N-PLEX platform gives the flexibility to customize panels of SNP assays for a given sample set. Furthermore, OLA and N-PLEX can be run in a single

Fisher Scientific), using manufacturer’s guidelines. workday, allowing up to 470 SNP calls per plate (including two negative control wells). Low reading times (~2 min.) greatly increase the number of SNPs that can
be assessed per day. These data indicate that the N-PLEX platform is an excellent alternative to currently available technologies for SNP determination that allows
for high-throughput allelic assignment in a highly-reproducible multiplexed format.
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