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Supplementary Table and Figure Legends

Table S1. Amsbio FFPE sample information
Table S2. Sequence information of synthetic fusion and wild type templates

Table S3. The effect of XNA on fusion detection
Figure S1. Schematic of Qfusion™ ALK, RET, or ROS1 fusion detection assay targets.

Figure S2. Schematic of RT-qPCR workflow for QfusionTM ALK, RET, or ROS1 fusion
detection assay.

Figure S3. XNA blocker principal and PCR cycle

XNA binds tightly to wild-type sequences with a perfect match at 70°C, effectively blocking DNA
polymerase during the elongation step at 64°C. Moreover, XNA can bind to fusion sequences with
imperfect matches, allowing DNA polymerase to displace XNA and amplify the target sequences.

Figure S4. Confirmation of fusion genes by Sanger sequencing.
Red arrow indicates the breaking point.



Table S1. Amsbio FFPE sample information

Sample Catalog # | Patient ID | Pathology Diagnosis Anat(.)mlcal Gender Tl.ssue. Histology Stage | Stage | Stage TNM

ID Site Specification | Grade Stage

() ™) ™)
190431 | AMS-28011 | AMSO001 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1TA
190432 | AMS-28011 [ AMS002 | Large Cell Carcinoma Lung Male Tumor G2 T2b Nx Mx 1TA
190433 | AMS-28011 [ AMSO003 Adenocarcinoma Lung Female Tumor G2 T3 Nx Mx 11B
190434 | AMS-28011 | AMS004 Adenocarcinoma Lung Male Tumor G3 T3 Nx Mx 1B
190435 | AMS-28011 [ AMSO005 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
190436 | AMS-28011 [ AMSO006 Adenocarcinoma Lung Female Tumor G3 T2b Nx Mx 1IA
190437 | AMS-28011 | AMS007 Large Cell Carcinoma Lung Male Tumor G2 T2b Nx Mx JIVN
190438 | AMS-28011 [ AMSO008 Adenocarcinoma Lung Female Tumor G3 T3 Nx Mx 1B
190439 | AMS-28011 [ AMS009 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
190222 | AMS-28011 [ AMSO010 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1A
191573 | AMS-28011 | AMSO11 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx IV
191574 | AMS-28011 | AMS012 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1A
191575 | AMS-28011 [ AMSO013 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191576 | AMS-28011 [ AMSO014 Large Cell Carcinoma Lung Male Tumor G3 T2b Nx Mx 1A
191577 | AMS-28011 | AMSO015 Large Cell Carcinoma Lung Male Tumor G3 T2b Nx Mx JIVN
191578 | AMS-28011 [ AMSO016 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191579 | AMS-28011 [ AMSO017 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191580 | AMS-28011 [ AMSO018 Large Cell Carcinoma Lung Male Tumor G3 T3 Nx Mx 1B
191581 | AMS-28011 [ AMSO019 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191582 | AMS-28011 [ AMS020 Adenocarcinoma Lung Male Tumor G3 T2b Nx Mx 1A
191583 | AMS-28011 [ AMSO021 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191584 | AMS-28011 | AMS022 Adenocarcinoma Lung Male Tumor G2 Tlc Nx Mx 1A3
191585 | AMS-28011 | AMSO023 Large Cell Carcinoma Lung Male Tumor G3 T2b Nx Mx JIVN
191586 | AMS-28011 [ AMS024 | Large Cell Carcinoma Lung Male Tumor G2 T2b Nx Mx 1TA
191587 | AMS-28011 [ AMSO025 Adenocarcinoma Lung Male Tumor G3 T3 Nx Mx 11B
191588 | AMS-28011 | AMSO026 Adenocarcinoma Lung Female Tumor G2 T2b Nx Mx A
191589 | AMS-28011 [ AMS027 Adenocarcinoma Lung Male Tumor G2 Tlc Nx Mx 1A3
191590 | AMS-28011 [ AMSO028 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191591 | AMS-28011 | AMS029 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191592 | AMS-28011 [ AMSO030 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191593 | AMS-28011 | AMSO031 Adenocarcinoma Lung Male Tumor G3 T2b Nx Mx JIVN
191594 | AMS-28011 | AMS032 Adenocarcinoma Lung Male Tumor G2 Tlc Nx Mx 1A3
191595 | AMS-28011 [ AMSO033 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191596 | AMS-28011 | AMSO034 Large Cell Carcinoma Lung Male Tumor G3 T3 Nx Mx 1IB
191597 | AMS-28011 [ AMSO035 [Squamous Cell Carcinomq  Lung Female Tumor G2 T2b Nx Mx 1A
191598 | AMS-28011 [ AMSO036 Large Cell Carcinoma Lung Male Tumor G2 Tlc Nx Mx 1A3
191599 | AMS-28011 | AMS037 Large Cell Carcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191600 | AMS-28011 [ AMSO038 Large Cell Carcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191601 | AMS-28011 [ AMSO039 Adenocarcinoma Lung Male Tumor G3 T2b Nx Mx 1A
191602 | AMS-28011 [ AMS040 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1TA
191603 | AMS-28011 [ AMS041 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191604 | AMS-28011 | AMS042 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1TA
191605 | AMS-28011 [ AMS043 Adenocarcinoma Lung Male Tumor G3 T2a Nx Mx 1B
191606 | AMS-28011 [ AMS044 Adenocarcinoma Lung Female Tumor G2 Tlc Nx Mx 1A3
191607 | AMS-28011 | AMSO045 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191608 | AMS-28011 [ AMS046 Adenocarcinoma Lung Male Tumor G3 T3 Nx Mx 1B
191609 | AMS-28011 [ AMS047 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1A
191610 | AMS-28011 [ AMS048 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191611 | AMS-28011 [ AMS049 Adenocarcinoma Lung Male Tumor G3 T2b Nx Mx 1A
191612 | AMS-28011 [ AMSO050 Adenocarcinoma Lung Male Tumor G2 T2a Nx Mx 1B
191613 | AMS-28011 [ AMSO051 Adenocarcinoma Lung Female Tumor G3 T3 Nx Mx 1B
191614 | AMS-28011 [ AMS052 Adenocarcinoma Lung Female Tumor G2 Tlc Nx Mx 1A3
191615| AMS-28011 | AMSO053 Adenocarcinoma Lung Male Tumor G2 T2b Nx Mx 1A
191616 | AMS-28011 [ AMS054 Adenocarcinoma Lung Female Tumor G2 T2a Nx Mx 1B
191617 | AMS-28011 [ AMSO055 Adenocarcinoma Lung Female Tumor G2 T2b Nx Mx 1IA
T8235152 AMS056 Adenocarcinoma Lung Tumor
HP-601 AMS057 Lung Normal




Table S2. Sequence information of synthetic fusion and wild type templates

Name

Variants

Sequence

EML4-ALK

Vi

 TAATACGACTCACTATAGgeC TTACTGTATGGGACTGGCAGAAGAAAGCAAAAGGAGCAGAAATAAAGACAACAAATGAAGTTGTTTTGGCTGTGGAGTTTCACCCAACAGATGCAAATACCATAATTACATGCGGTAAATC TCATATTTTCTTC TGGACCTGGAGCGGC
AATTCACTAACAAGAAAACAGGGAATTTTTGGGAAATATGAAAAGCCAAAATTTGTGCAGTGTTTAGCATTCTTGGGGAATGGAGATGTTCTTACTGGAGAC TCAGGTGGAGTCATGC TTATATGGAGCAAAACTACTGTAGAGCCCACACCTGGGAAAGGACCTAAAGT
GTACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGC TGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCC Atatgtggatitcgagtege

EML4-ALK

V2

 TAATACGACTCACTATAGgTTTCATCCAAGTGGCACAGTGGTGGCCATAGGAACGCACTCAGGCAGGTGGTTTGTTCTGGATGCAGAAACCAGAGATC TAGTTTCTATCCACACAGACGGGAATGAACAGCTCTCTGTGATGCGCTACTCAATAGATGGTACCTTCCTG
| GCTGTAGGATCTCATGACAACTTTATTTACCTCTATGTAGTCTCTGAAAATGGAAGAAAATATAGC AGATATGGAAGGTGCACTGGACATTCCAGCTACATCACACACCTTGACTGGTCCCCAGACAACAAGTATATAATGTC TAACTCGGGAGACTATGAAATATTGTA
CTTGTACC IAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCC Tiatgtggatttegagicgte

EML4-ALK

 TAATACGACTCACTATAGgzCAGAAAAAAAGAAAGAAAAACCACAAGGACAGAGAGAAAAAAAAGAGGAATCTCATTCTAATGATCAAAGTCCACAAATTCGAGCATCACCTTCTCCCCAGCCCTCTICACAACCTCTCCAAATACACAGACAAACTCCAGAAAGCA
AGAATGCTACTCCCACCAAAAGCATAAAACGACCATCACCAGCTGAAAAGTCACATAATTCTTGGGAAAATTCAGATGATAGCCGTAATAAATTGTCGAAAATACCTTCAACACCCAAATTAATACCAAAAGTTACCAAAACTGCAGACAAGCATAAAGATGTCATCA
[ TCAACCAAGTGTACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGC TGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTClatglgeatttcgagtegtc

EML4-ALK

V3b

[ TAATACGACTCACTATAGgeGAAAGAAAAACCACAAGGACAGAGAGAAAAAAAAGAGGAATCTCATTCTAATGATCAAAGTCCACAAATTCGAGCATCACCTTCTCCCCAGCCCTCTTCACAACCTCTCCAAATACACAGACAAACTCCAGAAAGCAAGAATGCTACT
|CCCACCAAAAGCATAAAACGACCATCACCAGCTGAAAAGTCACATAATTCTTGGGAAAATTCAGATGATAGCCGTAATAAATTGTCGAAAATACCTTCAACACCCAAATTAATACCAAAAGTTACCAAAACTGCAGACAAGCATAAAGATGTCATCATCAACCAAGCA
AAAATGTCAACTCGCGAAAAAAACAGCCAAGTGTACCGCCGGAAGCACCAGGAGC TGCAAGCCATGCAGATGGAGC TGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCT
| CCTCCATCAGTGACCTG,

EML4-ALK

 TAATACGACTCACTATAGgeCCCGGAGCCCGGCGCTTTCCCCGCAAGATGGACGGTTTCGCCGGCAGTCTCGATGATAGTATTTCTGCTGCAAGTACTTCTGATGTTCAAGATCGCCTGTCAGCTCTTGAGTCACGAGTTCAGCAACAAGAAGATGAAATCACTGTGCTA
AAGGCGGCTTTGGCTGATGTTTTGAGGCGTCTTGCAATCTCTGAAGATCATGTGGCCTCAGTGAAAAAATCAGTCTCAAGTAAAGTGTACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGC TGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACC
 TCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGACCTGAAGGAGGTGCCGCGGAAAAACATCACCCTCATTCGGGGTCTGGGCCATGGAGCCTTTGGGGAGGTGTATGAAGHatgtggatttcgagicgte

EML4-ALK

TAATAC(‘AC1‘CA(‘TATA(‘ggGGCG(‘TI'I‘CC(‘(‘(‘yCAAGATGGA(‘(K"I"I'I‘(‘(K:CGG(‘A("I‘CT(‘(‘ATGATA(‘TATITCTGC'I‘G(‘AAGTA("I‘I‘C'I‘GATG‘I'I‘CAA(‘A'I‘CGCCTGT(‘AGC'I‘C’IT(‘AG'I‘('ACGA("ITCAGCAACAAGAA(‘A'I‘(‘AAA'I‘CA(‘T("I‘GCTAAAGG(‘(‘(‘CT‘IT
GGCTG, \GGCGTCTTGCAATCTCTGAAGATCATGTGGCCTCAGTGAAAAAATC. TCAAGTAAAGGTTCAGAGCTCAGGGGAGGATATGGAGATCCAGGGAGGCTTCCTGTAGGAAGTGGCCTGTGTAGTGCTTC AAGGGCCAGGCTGCCAGGCCATGTT
GCAGCTGACCACCCACCTGCAGTGTACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTITGCTGGCAAGACCTCCTCCATCA
| GTGACCTGAAGG:

EMLA4-ALK

V6

 TAATACGACTCACTATAGgeGTGGAGTTTCACCCAACAGATGCAAATACCATAATTACATGCGGTAAATCTCATATTTTCTTCTGGACCTGGAGCGGCAATTCACTAACAAGAAAACAGGGAATTTTTGGGAAATATGAAAAGCCAAAATTTGTGCAGTGTTTAGCATTCT
 TGGGGAATGGAGATGTTCTTACTGGAGACTCAGGTGGAGTCATGCTTATATGGAGCAAAACTACTGTAGAGCCCACACCTGGGAAAGGACCTAAAGGAAGTGGCCTGTGTAGTGCTTCAAGGGCCAGGC TGCCAGGCCATGTTGCAGCTGACCACCCACCTGCAGTGT
ACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATC Atatgtggatitcgagicgte

EML4-ALK

V7

 TAATACGACTCACTATAGgeGGAGCGGCAATTCACTAACAAGAAAACAGGGAATTTTTGGGAAATATGAAAAGCCAAAATTTGTGCAGTGTTTAGCATTCTIGGGGAATGGAGATGTTC TTACTGGAGACTCAGGTGGAGTCATGCTTATATGGAGCAAAACTACTGTAGA
| GCCCACACCTGGGAAAGGACCTAAAGGTGTATATCAAATCAGCAAACAAATCAAAGCTCATGATGGCAGTGTGTTCACACTTTGTCAGATGAGAAATGGGATGTTATTAACTGGAGGAGGGAAAGACAGAAAAATAATTC TGTGGGATCATGATCTGAATCCTGAAAGA
| GAAATAGAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATC AGtatgiggatticgagtegic

EML4-ALK

TAATAC(‘AC1‘CA(‘TATA(‘&;ATCAATITITA(‘TAGGCACA'I‘CA(‘(‘AAACT\'TA'I‘I‘ITACGAG(‘AACATITAA'I‘GAT(‘GC'ITCCAAATA(‘AA(‘TACAGG(‘TCATA(‘A(‘A'I‘GA(‘C'I'ITG(K‘GTC'IT(‘CCA(‘A(_’A'I‘C(‘("I‘I‘CAAA(‘A‘I'ITGCNTI‘(‘ACAWT(‘CNA(K‘ACAGG
| CAGGTGTGCCTGTGGAACTCAATGGAACACAGGCTGGAATGGACCAGGCTGGTAGATGAACCAGGACACTGTGCAGATTTTCATCCAAGTGGCACAGTGGTGGCCATAGGAACGCACTCAGGCAGGCAGGCCATGTTGCAGCTGACCACCCACCTGCAGTGTACCGC
CGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCﬂTGCTGGCAAGACCTCCTCCATCAGTGACmgtggﬂmcgngwgw

EML4-ALK

 TAATACGACTCACTATAGgzGGAACATITAATGATGGCTICCAAATAGAAGTACAGGGTCATACAGATGAGCTTTGGGGTCTTGCCACACATCCCTICAAAGATTTGCTCTTGACATGTGCTCAGGACAGGCAGGTGTGCCTGTGGAACTCAATGGAACACAGGCTGGAA
 TGGACCAGGCTGGTAGATGAACCAGGACACTGTGCAGATTTTCATCCAAGTGGCACAGTGGTGGCCATAGGAACGCACTCAGGCAGAGAATAATGGAAAAATAGGTCTTTAAAGATTGGCCTGTGTAGTGC TTCAAGGGCCAGGCTGCCAGGCCATGTTGCAGCTGAC
| CACCCACCTGCAGTGTACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGAC tatgtggat
tegagteete

KIFSB-ALK

 TAATACGACTCACTATAGeTGAATCGCCTTCAAGCAGAAAATGATGCCTCTAAAGAAGAAGTGAAAGAAGTTTTACAGGCCCTAGAAGAACTTGCTGTC AATTATGATCAGAAGTCTCAGGAAGTTGAAGACAAAACTAAGGAATATGAATTGCTTAGTGATGAATTGA
ATCAGAAATCGGCAACTTTAGCGAGTATAGATGCTGAGCTTCAGAAACTTAAGGAAATGACCAACCACCAGAAAAAACGAGCAGCTGAGATGATGGCATCTTTACTAAAAGACCTTGCAGAAATAGGAATTGCTGTGGGAAATAATGATGTAAAGGTGTACCGCCGGA
AGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGACCTGAAtatgiggatiicgagtegle

KIFSB-ALK

 TAATACGACTCACTATAGETAAAGCAGCCTGAGGGAACTGGCATGATAGATGAAGAGTTCACTGTTGCAAGACTCTACATTAGCAAAATGAAGTCAGAAGTAAAAACCATGGTGAAACGTTGC AAGCAGTTAGAAAGCACACAAACTGAGAGCAACAAAAAAATGGA
AGAAAATGAAAAGGAGTTAGCAGCATGTCAGCTTCGTATCTCTCAACATGAAGCCAAAATCAAGTCATTGACTGAATACCTICAAAATGTGGAACAAAAGAAAAGACAGTTGGAGGAATCTGTCGATGCCCTCAGTGAAGAACTAGTCCAGCTTCGAGCACAAGGTGT
ACCGCCGGAAGCACCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGlatgiggatiicgagtegtc

KIFSB-ALK

 TAATACGACTCACTATAGgGACACCGGAGGCAGCGCTGCTCAGAAGCAAAAAATCTCCTTTCTTGAAAATAATCTIGAACAGCTCACTAAAGTGCACAAACAGTTGGTACGTGATAATGCAGATCTCCGCTGTGAACTTCCTAAGTTGGAAAAGCGACTTCGAGCTACA
| GCTGAGAGAGTGAAAGCTTTGGAATCAGCACTGAAAGAAGCTAAAGAAAATGCATCTCGTGATCGCAAACGCTATCAGCAAGAAGTAGATCGCATAAAGGAAGCAGTCAGGTCAAAGAATATGGCCAGAAGAGGGCATTC TGCACAGATTGTGTACCGCCGGAAGCA
| CCAGGAGCTGCAAGCCATGCAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTAC, CCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGACCTGAAGGAGGtatgigeatiicgagtegtc

[CCDC6-RET

CIRI2

 TAATACGACTCACTATAGgeGCATTGTCATCTCGCCGTTCCGCCTGGAGGAGCTCACCAACCGCCTGGCCTCGCTGCAGCAAGAGAACAAGGTGCTGAAGATAGAGCTGGAGACCTACAAACTGAAGTGCAAGGCACTGCAGGAGGAGAACCGCGACCTGCGCAAAG
|CCAGCGTGACCATCGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCAACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAAC
| GCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTC AACGTCCTGAAGCAGGTC AACCACCCACATGTCATCAS

[CCDC6-RET

C2RI2

 TAATACGACTCACTATAGgeTAGAGCTGGAGACCTACAAACTGAAGTGCAAGGCACTGCAGGAGGAGAACCGCGACCTGCGCAAAGCCAGCGTGACCATCCAAGCCAGGGCTGAGCAGGAAGAAGAATTCATTAGTAACACTTTATTCAAGAAAATTCAGGCTTTGCA
GAAGGAGAAAGAAACCCTTGCTGTAAATTATGAGAAAGAAGAAGAATTCCTCACTAATGAGCTCTCCAGAAAATTGATGCAGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTC TAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGC
AACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACATGTCATCAAIglgatttcgagicgtc

KIFSB-RET

KISRI2

 TAATACGACTCACTATAGgeCTGTCAATTATGATCAGAAGTC TCAGGAAGTTGAAGACAAAACTAAGGAATATGAATTGCTTAGTGATGAATTGAATCAGAAATCGGCAACTTTAGCGAGTATAGATGCTGAGCTTCAGAAACTTAAGGAAATGACCAACCACCAGAAAA
AACGAGCAGCTGAGATGATGGCATCTITACTAAAAGACC TTGCAGAAATAGGAATTGCTGTGGGAAATAATGATGTAAAGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTC TAGGAGAAGGC GAATTTGGAAAAGTGGTC AAGGCAAC
| GGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGC TGCGAGACCTGC TGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACATGTCATCA Atatgiggatitegagtegic

KIFSB-RET

KIGRI2

 TAATACGACTCACTATAGgeTTGCAGAAATAGGAATTGCTGTGGGAAATAATGATGTAAAGCAGCCTGAGGGAACTGGCATGATAGATGAAGAGTTCACTGTTGCAAGACTCTACATTAGCAAAATGAAGTC AGAAGTAAAAACCATGGTGAAACGTTGCAAGCAGTTAGH
AAAGCACACAAACTGAGAGCAACAAAAAAATGGAAGAAAATGAAAAGGAGTTAGCAGCATGTC AGCTTCGTATCTC TCAAGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCA
ACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACATGTCATCAAtatgtgeatitegagegtc.

KIFSB-RET

K22iR12

 TAATACGACTCACTATAGZZACCAGAAAATGATGTTAGAGCAGGAACGTCTAAGAGTAGAACATGAGAAGTTGAAAGCCACAGATCAGGAAAAGAGCAGAAAACTACATGAACTTACGGTTATGCAAGATAGACGAGAACAAGCAAGACAAGACTTGAAGGGTTTGGA
AGAGACAGTGGCAAAAGAACTTCAGACTTTACACAACCTGCGCAAACTCTTTGTTCAGGACCTGGCTACAAGAGTTAAAAAGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGC
AACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACATGTCATCAAmtgtgantticgagicgte

KIFSB-RET

K23iR12

TAATACGACTCACTATAGEEAAGATAGACGAGAACAAGCAAGACAAGACTTGAAGGGTTTGGAAGAGACAGTGGC AAAAGAACTICAGACTITACACAACCTGCGC AAACTCTTTGTTC AGGACCTGGCTACAAGAGTTAAAAAGAGTGC TGAGATTGATTCTGATGAC
“AGCGCTGCTCAGAAGCAAAAAATCTCCTTTCTTGAAAATAATCTTGAACAGCTCACTAAAGTGCACAAACAGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCA
ACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTCAACGTCCTGAAGCAGGTCAACCACCCACATGTCATC AAtatgtggatitegagtegte

INCOA4-RET

N8:R12

[ TAATACGACTCACTATAGEETTCCTGAGCACTTGATGGCTCATGCTAGTTCAGCAAATATTGGH TTCCTGGAGAAGAGAGGCTGTATCTCCATGCCAGAGCAGAAGTCAC GTATTGTAGCTGTCCCTTTCAGCGAATG CTTGGAAGCAAACCTGCCA
GTGGTTATCAAGCTCCTTACATACCCAGCACCGACCCCCAGGACTGGCTTACCCAAAAGCAGACCTIGGAGAACAGTCAGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTIGGTTCTIGGAAAAACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCAA |
|CGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTCAGAGTTC AACGTCCTGAAGCAGGTC AACCACCCACATGTCATC AAatglggatticgagicglc

SDC4-ROS1

S2R32

 TAATACGACTCACTATAGgAGCCTGCGCGCCTTCTCCAGTCCGCGGTGCCATGGCCCCCGCCCGTCTGTTCGCGCTGCTGC TGTTCTICGTAGGCGGAGTCGCCGAGTCGATCCGAGAGACTGAGGTCATCGACCCCCAGGACCTCCTAGAAGGCCGATACTTCTCCG
| GAGCCCTACCAGACGATGAGGATGTAGTGGGGCCCGGGCAGGAATC TGATGACTTTGAGCTGTCTGGCTCTGGAGATC TGGCTGGAGTCCCAAATAAACCAGGCATTCCCAAATTACTAGAAGGGAGTAAAAATTCAATACAGTGGGAGAAAGCTGAAGATAATGGAT
| GTAGAATTACATACTATATCCTTGAGATAAGAAAGAGCACTTCAAATAATTTACAGAACCAGAATTTAAGGTGGAAGATGACATTTAATGGATCCTGCAGTAGTGTTTGCACATGGAAGTCCAAAAACCTGAAAGGAATATT Tiatgtggatticgagiegte

SLC34A2-ROST

S4:R32

 TAATACGACTCACTATAGgTCTGCCGTCCTACTCCACGGCTACACTGATAGATGAGCCCACTGAGGTGGATGACCCCTGGAACCTACCCACTCTTCAGGACTCGGGGATCAAGTGGTC AGAGAGAGACACCAAAGGGAAGATTCTCTGTTTCTTCCAAGGGATTGGGA
GATTGATTTTACTTCTCGGATTTCTCTACTTTTTCGTGTGCTCCCTGGATATTCTTAGTAGCGCCTTCCAGC TGGTTGGAGCTGGAGTCCCAAATAAACCAGGCATTCCCAAATTACTAGAAGGGAGTAAAAATTCAATACAGTGGGAGAAAGCTGAAGATAATGGATGTA
| GAATTACATACTATATCCTTGAGATAAGAAAGAGCACTTCAAATAATTTACAGAACCAGAATTTAAGGTGGAAGATGACATITAATGGATCCTGCAGTAGTGTTTGCACATGGAAGTCCAAAAACCTGAAAGGAATAT T Ttatgtggatitegagtegte

SLC34A2-ROSI

SI3R32

 TAATACGACTCACTATAGggAGATGCGCTGCTGCTGCTGCTGCCGCGTGTGCTGCCGCGCGTGCTGCTTGCTGTGTGGCTGCCCCAAGTGCTGCCGCTGCAGCAAGTGCTGCGAGGACTTGGAGGAGGCGCAGGAGGGGCAGGATGTCCCTGTCAAGGCTCCTGAGACC
 TTTGATAACATAACCATTAGCAGAGAGGCTCAGGGTGAGGTCCCTGCCTCGGACTCAAAGACCGAATGCACGGCCTTGTAGCTGGAGTCCCAAATAAACCAGGCATTCCCAAATTACTAGAAGGGAGTAAAAATTCAATACAGTGGGAGAAAGC TGAAGATAATGGAT
GTAGAATTACATACTATATCCTTGAGATAAGAAAGAGCACTTCAAATAATTTACAGAACCAGAATTTAAGGTGGAAGATGACATTTAATGGATCCTGCAGTAGTGTTTGCACATGGAAGTCCAAAAACCTGAAAGGAATATT Tiatgtggatticgagiegtc

CD74-ROS1

C6R34

 TAATACGACTCACTATAGgeC AAGTATGGCAACATGACAGAGGACCATGTGATGCACCTGCTCCAGAATGCTGACCCCCTGAAGGTGTACCCGCCACTGAAGGGGAGCTTCCCGGAGAACCTGAGACACCTTAAGAACACCATGGAGACCATAGACTGGAAGGTCTTT
| GAGAGCTGGATGCACCATTGGCTCCTGTTTGAAATGAGCAGGCACTCCTTGGAGCAAAAGCCCACTGACGCTCCACCGAAAGATGATTTTTGGATACCAGAAACAAGTTTCATACTTACTATTATAGTTGGAATATTTCTGGTTGTTACAATCCCACTGACCTTTGTCTGG
|CATAGAAGATTAAAGAATCAAAAAAGTGCCAAGGAAGGGGTGACAGTGCTTATAAACGAAGACAAAGAGTTGGCTGAGCTGCGAGGTCTGGCAGCCGGAGTAGGCCTGGCTAATGCCTGCTATGCAATACATACTCTTCC Atatgtggatticgagiegte

EZR-ROS|

EI0R34

 TAATACGACTCACTATAGgzCCATGAGTTGTATATGCGCCGCAGGAAGCCTGACACCATCGAGGTGCAGCAGATGAAGGCCCAGGCCCGGGAGGAGAAGCATCAGAAGCAGC TGGAGCGGCAACAGC TGGAAACAGAGAAGAAAAGGAGAGAAACCGTGGAGAGAG
AGAAAGAGCAGATGATGCGCGAGAAGGAGGAGTTGATGCTGCGGCTGCAGGACTATGAGGAGAAGACAAAGAAGGCAGAGAGAGATGATTTTTGGATACCAGAAACAAGTTTCATACTTACTATTATAGTTGGAATATTTCTGGTTGTTACAATCCCACTGACCTTTGTC
TGGCATAGAAGATTAAAGAATCAAAAAAGTGCCAAGGAAGGGGTGACAGTGCTTATAAACGAAGACAAAGAGTTGGCTGAGCTGCGAGGTCTGGCAGCCGGAGTAGGCCTGGC TAATGCCTGC TATGCAATACATACTC TTCC Atatgtegatitegagtegte

[GOPC-ROS1

GR35

 TAATACGACTCACTATAGgzCC TAAGGGACACAAAGCATAAAGAAGCTGTAACTATTCTTTCTCAGCAGAGAGGAGAGATTGAATTTGAAGTAGTTTATGTGGC TCC TGAAGTGGATTC TGATGATGAAAACGTAGAGTATGAAGATGAGAGTGGACATCGTTACCGTTTG
 TACCTTGATGAGTTAGAAGGAGGTGGTAACCCTGGTGC TAGTTGCAAAGACACAAGTGGGGAAATCAAAGTATTACAAGTCTGGCATAGAAGATTAAAGAATCAAAAAAGTGCCAAGGAAGGGGTGACAGTGCTTATAAACGAAGACAAAGAGTTGGCTGAGCTGCGA
| GGTCTGGCAGCCGGAGTAGGCCTGGCTAATGCCTGCTATGCAATACATACTCTTCCAACCCAAGAGGAGATTGAAAATCTICCTGCCTICCCTCGGGAAAAACTGACTCTGCGTCTCTTGC TGGGAAGTGGAGCCTTTGGAtatgtggatitegagtegte

GOPC-ROS1

G4R36

[ TAATACGACTCACTATAGgeGCTGACTCTGGTACCATTAAGGCAAAATTGTCTGGCCCCTCTGTGGAGGAGC TGGAAAGAGAGCTTGAGGCAAACAAAAAAGAAAAAATGAAAGAAGCACAACTTGAAGCTGAAGTGAAATTGTTGAGAAAAGAGAATGAAGCCCTTCG|
 TAGACATATAGCTGTTCTCCAGGCTGAAGTATATGGGGCGAGACTAGCTGCCAAGTACTTGGATAAGGAACTGGCAGGAAGTACTCTICCAACCCAAGAGGAGATTGAAAATCTICCTGCCTTCCCTCGGGAAAAACTGACTCTGCGTCTCTIGC TGGGAAGTGGAGCC
 TTTGGAGAAGTGTATGAAGGAACAGCAGTGGACATCTTAGGAGTTGGAAGTGGAGAAATCAAAGTAGCAGTGAAGACTTTGAAGAAGGGTTCCACAGACCAGGAGAAGATTGAATTCCTGAAGGAGGCACATCTGATGAGC Atatgtggatitcgagicglc

 TAATACGACTCACTATAGgATCCTGTACACCCCAGCTITAAAAGTGATGGAAGGCCACGGGGAAGTGAATATTAAGCATTATC TAAACTGCAGTCACTGTGAGGTAGACGAATGTCACATGGACCCTGAAAGCCACAAGGTCATCTGCTTCTGTGACCACGGGACGGT
| GCTGGCTGAGGATGGCGTCTCCTGCATTGTGTCACCCACCCCGGAGCCACACCTGCCACTCTCGCTGATCCTCTCTGTGGTGACCTCTGCCCTCGTGGCCGCCCTGGTCCTGGCTTTCTCCGGCATCATGATTGTGTACCGCCGGAAGCACCAGGAGCTGCAAGCCATG
| CAGATGGAGCTGCAGAGCCCTGAGTACAAGCTGAGCAAGCTCCGCACCTCGACCATCATGACCGACTACAACCCCAACTACTGCTTTGCTGGCAAGACCTCCTCCATCAGTGACCTGAAGGAGGTGCCGCGGAAAAACATC tatgiggatitegagtegic

RET

 TAATACGACTCACTATAGgeCGAAGACATCCAGGATCCACTGTGCGACGAGCTGTGCCGCACGGTGATCGCAGCCGCTGTCCTCTTCTCCTTCATCGTCTCGGTGCTGCTGTCTGCCTTCTGCATCCACTGCTACCACAAGTTTGCCCACAAGCCACCCATCTCCTCAGC
 TGAGATGACCTTCCGGAGGCCCGCCCAGGCCTTCCCGGTCAGCTACTCCTCTTCCGGTGCCCGCCGGCCCTCGCTGGACTCCATGGAGAACCAGGTCTCCGTGGATGCCTTCAAGATCCTGGAGGATCCAAAGTGGGAATTCCCTCGGAAGAACTTGGTTCTTGGAAA
AACTCTAGGAGAAGGCGAATTTGGAAAAGTGGTCAAGGCAACGGCCTTCCATCTGAAAGGCAGAGCAGGGTACACCACGGTGGCCGTGAAGATGCTGAAAGAGAACGCCTCCCCGAGTGAGCTGCGAGACCTGCTGTC AGAatgtgaatitcgagtegte

ROS1

 TAATACGACTCACTATAGggATGTTAAAACTTCATGCAGCCAAGGTCCTGCTTATGTCTGTAATATCACAAATCTACAACCTTATACTTCATATAATGTCAGAGTAGTGGTGGTTTATAAGACGGGAGAAAATAGCACCTCACTTCCAGAAAGCTTTAAGACAAAAGCTGG

AGTCCCAAATAAACCAGGCATTCCCAAATTACTAGAAGGGAGTAAAAATTCAATACAGTGGGAGAAAGCTGAAGATAATGGATGTAGAATTACATACTATATCCTTGAGATAAGAAAGAGCACTTCAAATAATTTACAGAACCAGAATTTAAGGTGGAAGATGACATTT

AATGGATCCTGCAGTAGTGTTTGCACATGGAAGTCCAAAAACCTGAAAGGAATATTTCAGTTCAGAGTAGTAGCTGCAAATAATC TAGGGTTTGGTGAATATAGTGGAATCAGTGAGAATATTATATTAGT TGGAGATGATTTTTGGATACCAGAAACAAGTTTCATACTT

ACTATTATAGTTGGAATATTTCTGGTTGITACAATCCCACTOACCTITGTCTGGCATAGAAGATTAAAGAATC AAAAAAGTGCCAAGGAAGGGGTGACAGTGCTTATAAACGAAGACAAAGAGTTOGCTGAGC T
C -

GCGAGGTCTGGCAGCCGGAGTAGGCCTGGCTAATG
| CCTGCTATGCAATACATACTCTTCCAACCCAAGAGGAGATTGAAAATC HAAAAACTGAC TCTCTTGCTGGGAAGTGGAGCCTTTGGAGAAGTGTATGAAGGAACAGCAGTGGACATCtatgiggatiicgagtegic




Table S3. The effect of XNA on fusion detection

EML4-ALK V1 50 copies

no XNA XNA

CqRep1 31.04 31.57
Cq Rep 2 30.69 30.84
CqRep3 30.86 31.14
Cq Rep 4 31.01 30.95
CqRep 5 31.04 31.12
CqRep 6 31.10 31.15
CqRep 7 30.99 31.36
CqRep 8 30.99 31.25
CqRep 9 31.06 31.35
CqRep 10 30.84 31.15
AVG 30.96 31.19
SD 0.13 0.21
Delta Cq 0.22




EML4 el3 ALK €20
EML4 €20 | ALK €20
EML4 e6 | ALK €20

EML4 €2 | ALK e20
EML4 e2 ALK €20
EML4 el3 ALK €20
EML4 el4 | ALK €20
EML4 el7 ALK €20
EML4 el7 ALK €20
KIFSB el5 [ ALK €20
KIFSB el7 [ ALK €20
KIFSB €24 [ ALK €20
CCDC6el | RET el2
CCDC6e2 | RETel2
KIFSB el5 | RET el2
KIFSB el6 | RET el2
KIF5B €23 | RET el2
KIFSB €24 | RET el2
NCOA4 e8 RET el2

| spsie2| Roslexn
GORCEH] RosI e36

EML4-ALK V1
EML4-ALK V2
EML4-ALK V3a/b
EML4-ALK V5a
EML4-ALK V5b
EML4-ALK V6
EML4-ALK V7
EML4-ALK V8a
EML4-ALK V8b
KIFSB-ALKK15; A20
KIFSB-ALKK17; A20
KIFSB-ALK K24; A20

CCDC6-RET C1; R12
CCDC6-RET C2; R12
KIFSB-RET K15; R12
KIF5B-RET K16; R12
KIFSB-RET K23; R12

KIFSB-RET K24; R12
NCOA4-RET N8; R12

SDS4-ROS1 S2; R32
SLC34A2-ROS1 S4; R32

SLC34A2-ROS1 S13; R32

CD74-ROS1 C6; R34
EZR-ROS1 E10; R34
GOPC-ROS1 G8; R35
GOPC-ROS1 G4; R36

Figure S1. Schematic of qusionTM ALK, RET, or ROS1 fusion detection assay targets.
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Figure S2. Schematic of RT-qPCR workflow for QfusionTM ALK, RET, or ROS1 fusion
detection assay.
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Figure S3. XNA blocker principal and PCR cycle

XNA binds tightly to wild-type sequences with a perfect match at 70°C, effectively blocking DNA
polymerase during the elongation step at 64°C. Moreover, XNA can bind to fusion sequences with
imperfect matches, allowing DNA polymerase to displace XNA and amplify the target sequences.
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Figure S4. Confirmation of fusion genes by Sanger sequencing.
Red arrow indicates the breaking point.




