Supplementary table I: Tested neo-antigens in AB1/AB1-HA

Binding (NetMHCpan2.8) _[stablility (NetStab)) Expression
Immunogenicity Mutation
Mutant Len® ‘IGD (nM)? |%Rank® Thalf(h)’ |%Ranké Score” Coverage |FPKM' _|TPM WT | MUT* |present
1|chr7 (120657614) |Ugcre2® C1222G |P408A SYMAPSTVL 9 |H-2-Kd| 0.15 5.5 -0.13 Y 349.77 93.81 17L2ﬂ 454 125|Y
2|chr10 (80709474) |Ap3d1® G3142C[A1048P| VSNEPQFVF 9 |H-2-kd 0.14 6 0.10 Y 236.34 55.93 102.67| 430 143|Y
3|chr6 (88100966) [Rpn1® C1383A [D461E IYVRLEFSI 9 |H-2-kd 0.10 25 0.15 Y 387.22| 140.12 257.23| 402 115]Y
|_4|chr7 (25665454) Exosc5” G418C [A140P LNAACMPL 8 | H-2-kd 0.14 6 -0.18 Y 56.51] 14.14] 25.95| 21 5|Y
5|chr8 (70181490) [Tmem161a®|C694T |[L232F TPLIFTLHCTL 11 |H-2-ld 0.23 7 0.28 Y 38.53] 9.13 16.77| 80| 26|Y
6|chr19 (8912795) [Ganab® G2087A|R696Q | QPFFQAHAHL | 10 | H-2-Kd 0.11 13 0.16 Y 187.34 44.77 8219 69 24|Y
7|chr 17(26126370) |Mrpi28° G763C: |D255H | AYLEGECVEWL | 11 | H-2-Kd 0.11 17 0.43 Y 128.86 30.49 11)Y
8|chr7 (80327680) |Uncd5a® C2206T [P736S IYEVVRSL 8 |H-2-Ki 0.08] 25 0.02 Y 85.35 20.20 21|Y
9|chr7 (5017802) Zip524° T328G [F110V. APHVCPVCL 9 | H-2-L 0.23 7.5 -0.01 Y 56.32] 13.33 12|y
| 10chr10 (123016439]Mon2 T3028C [F1010L RPLHPAPPF 9 | H-2-L 0.28 2.5 0.04 Y 48.79 11.56] 35]Y
| 11[chr9 (52065689) [Rdx G237C |K79N NPLQFNFRAKF | 11 | H-2-L 0.17 22 0.06 Y 64.91] 60.42 44|y
12|chr7 (142537327) |Mrpl23 C284G [A95G | GYVQLAHGQTF| 11 | H-2-Ke 0.10 17 -0.09 Y 447.77| 105.96 155]Y
13|chr14 (34311253) |Glud1 C356T [S119F | KPCNHVLSLFF | 11 | H-2-Lc 0.28 3 -0.06 Y 203.52 48.21 38|y
14|chr11 (51988650) |Ube2b C292G [P98A RWSATYDVSSI | 11 | H-2-Lc 0.27 3.5 -0.16 Y 201.04 47.58 110{y
15|chr19 (5279560) [Sf3b2 C2087T [P696L TPWGELEL 8 | H-2-L 0.18 18 0.28 Y 307.09 72.67 50|y
16|chr17 (25645297) |Lmf1 T878G_|V293G | RMRILHGGLQI | 11 | H-2-Kd 0.20 13 0.16 Y 41.25 9.80 6|Y
17|chr19 (44401880) [Scd1 G448C |A150P | WPRDHRAHHKF| 11 | H-2-ld 0.24 5.5 0.09 Y 165.91 39.26 28|Y
18|chr14 (55743508) |Dhrs1 C320T_[S107F FFWEVPASI 9 |H-2-kd 0.08 60 0.14 N 13.92] 3.29 1)y
chr1 (88269331) |Hjurp A437G [E146G LPQDEGYF 8 |H-2-ld 0.19 15 0.11 Y 68.61] 16.24 27|y
chr5 (135736943) Tmem120a° |[A448C_|T150P ISFPCRFLL 9 |H-2-Dd 0.25 16 0.12 X Y 97.09] 22.98] 25|Y
21|chr8 (127324111) |[Pard3 C653G |A218G | QFQRDNGRSSL| 11 | H-2-Kd 0.10 25 -0.12 0.98 12 3|y 29.97] 14.70 13|y
22|chr8 (121560016) Fbxo31" C522A [F174L DPMRLKPLF 9 |H2-ld 0.14 33 -0.23 0.86 53 3|y 17.76] 4.20 6|Y
23|chr4 (118210690) Ptprf” A5419G|11807V | VPKTGEGFVDF | 11 |H-2-ld 0.14 36 0.29 0.84 47| 15|y 20.52] 4.86 10|y
24|chr7 (127343396) | Zfp768 G1568T [C523F KGFFRSSTL 9 |H-2-Dd 0.21 4 -0.07 1.33 29 oly 66.64/ 15.77 8|y
25|chr13 (17765079) [Cdk13 G2057A[R686H CGPHYGEI 8 |H-2-Dd 0.16 14 0.14 0.62 16 7)Y 64.10] 15.78] 21|y
26/chr9 (57155558) Commd4® [T413G_|V138G | VGWRGDYTL 9 |H-2-Dd 0.12 32 0.20 0.99 6 3|y 81.11] 19.20 6|Y
27|chr8 (127324133) [Pard3 C270G_[S90R SSLSARHPM 9 |H-2-ld 2753.15) 1.00/wWB 0.29 2.5 -0.06 1.87, 9 1)y 29.97] 14.70 19|y
28|chr12 (52516570) |Arhgap5 G323T [R108L VSGALKAFF 9 |H-2-Dd 3632.00 0.80|WB 0.13 28 -0.06 1.51 22 11y 117.24 27.74 8|y
29|chr13 (99991254) Mccc2” T341C [V114A APAGGIITG! 10 | H-2-Ld 4655.72 2.00|WB 0.17 20 0.39 0.76 33 5|y 17.77] 4.21 2|y
30|chr5 (137501993) [Pop7. T77G__ [L26R YTLRKRLPHRL | 11 |H-2-Dd 4673.52) 1.00/wWB 0.28 0.9 -0.07 1.00 18 7)Y 36.17] 8.56 17|y
31|chr17 (56199312) [Dpp9 C1207A |P403T | RAVTKNVQPF | 10 |H-2-Dd 4868.28| 1.00/wWB 0.24 2.5 -0.23 0.88| 105 12|y 120.09 28.42 22|y
32|chr17 (34650570) [Atf6b AB47G _|D216G WGVPASSL 8 |H-2-Dd 4903.27| 1.00/wB 0.10 44 -0.26 6.03) 39 9y 123.52 29.23 38|y
33|chr4 (149996302) Hepd® G85A  |G29S PPAILVSRNL 10 | H-2-Ld 5649.48 2.00|WB 0.11 60 0.06 0.05 17 16|Y 18.08] 4.28 1)y
34|chr9 (107901903) |[Mon1a G1325C|G442A YYSVAQVAI 9 |H-2-Dd 5776.65) 1.50/wWB 0.19 8 -0.03 0.78 26 10|y 6.55) 1.55 2|y
35[chr7 (121923430) Cog7” C2185G|P729A LGLQASRTL 9 |H-2-Dd 5936.96 1.50/WB 0.12 32 -0.17 1.49 12 5|y 34.06 8.06 14.80| 16| 14|y
36|chr2 (25285287) [Anapc2 C2338G|L780V | AYIQAMLTNV | 10 |H-2-Dd 7363.91) 2.00|WB 0.14 21 -0.19 1.22) 8 7|y 70.07] 16.58| 30.44| 61 18|y
*Long peptide tested. "Neo-pipeline. “Epitope length. “Predicted binding affinity in nM,<50nM = strong binders (SB), <500nM =weak binders(WB). “Rank of binding affinity score, <0.5% = SB, <2% =WB.
Predicted half life of peptide-MHC complex. *Rank of stability score. "IEDB Class | Immunogenicity prediction score, higher score = more immunogenic.
'Differential agretopicity, fold change between mutant and wild type binding affinity, >1 = increased binding. 'Wildtype reads “Mutant reads 'Fragments Per Kilobase of transcript per Million mapped reads
Supplementary table II: Tested neo-antigen in Linel and AE17
Binding (NetMHCpan2.8) Expression
Mutant Len® 1C50 (nM)° |%Rank® FPKM® wr® [ MUT'| Group®
ne: 1[chrX (159379797) |Eif1ax |A323G_|eukaryotic translation initiation factor 1A, X-linked E108G |E [G|AYGGLPEHAKI 228.9673 0.4|SB | 189.605 63 2856(A
ne: 2|chr4 (58486506) |[Lpart G764A lic acid receptor 1 isoform 3 S255N |S [N [TMMNLLKTVVI 339.9953 0.8|WB [ 4.4635 46|A
ne: 3|chr9 (65589477) |Pif1 G871C_|ATP-dependent DNA helicase PIF1 A291P |A |P [APLPQCMAL 371.16 0.25[SB 53185 2 9[A
ne: 4|chr2 (127141497) |Itpripl1 T704C _[inositol 1,4,5- i ing protein-like 1 precursor V235A |V |A [VPIAPPQGTMF 457.6416 639 42|A
ne. 5|chr7 (45451617) [Gys1 G1604C|glycogen [starch] synthase, muscle G535A |G |A |SGFACFMEEHI 525.97 6587 27 194|A
ne: 6|chr3 (84967515) |Fbxw7 |A946C |F-box and WD-40 domain protein 7 1316L [ |L |RYWRLLAEDNL 147.4093 598 5 29
ne: 7[chr3 (30936536) |Phc3 A15! like protein 3 isoform 1 T511A |T |A [IPIAAPPQM 192.59 39274 7 40
ne chr4 (111746252) |Spataé T163C ociated protein 6 precursor F55L  |F |L |FPLVLNARM 302,51 9.183 7 7
ne: chr3 (146909663) | TtlI7 [A881C |tubulin TTLL7 isoform TtI7 D294A [D [A |[KFWSAISEL 408.46 1 1
ne: chr19 (5654989) |Sipal G1577A signal-induced proliferation-associated protein2 R526H [R [H |AMATHTRQQYL 461.12 5 162
ne chr13 (63323473) [Fancc C1092G|Fanconi anemia group C protein homolog isoform1 H364Q |H|Q|IPQGQRLAPL 467.86 4 olc
ne: chr19 (4801792) |Rbm14 C1816T |RNA-binding protein 16 R606W |R [W|RYGSDWRLAEL 327.1961 1477 488 275|C
ne: chr1 (70979165) [Nip1b C2336A [NLR family, pyrin domain containing 18 isoform1 A779D |A |D [RQQSGDNPMEI 34153 37962 3[c
ne: 4 |chr4 (86798053) |Dennd4dc |A1494C | DENN domain-containing protein 4C E498D |E [D |LYVADDRKNI 545.83 0.5698 7 68|C
ne: 5[chr7 (16126027) |Kptn G1087C|kaptin A363P |A [P [LPMAHVDL 70.92 .327( 1 61|C
Line: 6|chr1 (97755933) |Ppip5k2 T458C _[inositol kinase 2 |L153P |L |P [IPLPRYAIL 357.99 0.25[SB | 20.69: 2: 177|D
Line: 7[chr18 (12695326) | Ttc39¢c A542C repeat protein 39C Q181P |Q|P [YPKKLTEEPL 403.1 0.25|SB 744 20/D
Line: chr14 (55633751) |Ipo4 [A615C |importin-4 K205N [K [N |VPNVVTAL 140.65 0.1|SB 25.62 204/ 140({D
Linel chr15 (100160524 Dip2b T1283C |disco-interacting protein 2 homolog B isoform 1 V428A |V |A |[IPAPIEVPL 334.48 0.25[SB | 3.19101 40(D
Linel chr12 (85908840) | TtlI5 G1535A [tubuli TTLLS R512H [R [H |NYMLATHLF 25.18 0.05|SB | 10.6757 7 76|D
Linel | 21[chr14 (50817380) |Parp2 [A779T_|poly [ADP-ribose] 2 K260M |K [M[GYQSLKMI 53.9 0.12|SB | 31.0377 27 288[E
Linel | 22[chr18 (46241671) |Pggt1b G983T transferase type-1 subunit beta G328V |G|V [AYFGICVL 96.89 0.2|SB | 8.1757 8 51[E
Linel 3 |chr2 (73437065) | Wipf1 T988C |WAS/WASL-interacting protein family member 1 S330P [S [P |LPQRNLPL 135.18 0.1|SB | 11.2616 206 44|E
Linel 4|chr18 (80129965) |Adnp2 C1228T [ADNP homeobox protein 3 L410F [L [F |RPGLLPFTKPM 367.8319 0.25|SB | 8.93267 60 60|E
Linel | 25[chr9 (95692941) |Pcolce2 T943G_|procollagen C-endopeptidase enhancer 2precursor F315V_|F [V [NYCSSNVVL 402.15 0.8|WB | 21.2691 294 194[E
Linel | 26(chr11 (70979161) |Nip1b T2340A [NLR family, pyrin domain containing 1B isoform1 N780K [N [K |RQQSGAKPMEI 451.69 0.8|WB | 6.37962 0 17|F
Linel | 27|chr4 (43034437) |Fam214b [C1157T |protein FAM214B T386M [T |M[SYCPQHVML 332.96 0.5|WB | 0.73457 0 10|F
|Linel | 28|chr11 (70979097) [Nip1b G2404C|NLR family, pyrin domain containing 1B isoform1 V802L |V |L [IGPVATEL 496.9 0.03[SB | 6.37962 0 17|F
Linel | 29(chr7 (130481712) |Ate1 [A919G _|arginyl-tRNA-protein transferase 1 isoform 4 T307A |T |A [KPTVSQFARFL 344.2087 0.25[SB | 10.2707 58! 67|F
Linel | 30|chrX (74257122) |Emd T565A [emerin S189T |S |T [SYYPTSSTTSV 11.7744 0.025[SB | 60.5735 281| 1412|F
Linel | 31|chr12 (51947887) |Heatr5a |A1461C |HEAT repeat-containing protein 5A L487F |L [F |VALPSYLTPLF 289.8 0.2|SB 10.751 44 38|G
AE17 1[chrll (46136304) |Adam19 C260A |a disintegrin and metallopeptidase domain 19 (meltrin beta) S87Y__|S |Y [YNAVSIDTTI 2115.4902 1.5(WB | 5.17488 84.00] 65|G
AE17 2|chr12 (53141052) | Akap6 G5248A |A-kinase anchor protein 6 D1750N|D [N |SNLLSSSTL 487.57 2|WB | 37.2572 60.00 46|G
AE17 3|chrl (10157994) |Arfgefl C3974A | ADP-ribosy: factor guanine leotid: h: factor 1 S1325Y(S |Y [CLYEFACNAAF 357.7283 1.5[WB | 17.9005| 434.00 84|G
AE17 4|chr4 (128934602) | Azin2 G811A _|antizyme inhibitor 2 V271M |V |M[CMAEGLWLPQL 501.4874 2|wB | 10.2527| 233.00 8|G
AE17 5[chrl (85270055) |C130026121|G10A |SP140 nuclear body protein family member isoform1 G4S G |S [MAGSNNEL 741.84 0.5|SB | 7.73567| 381.00, 114|G
AE17 6|chr13 (36342090) | Fars2 A IRNA ligase, l 1 K353R_|K |R |QSVRFQPL 115.05 0.4|SB | 6.66758 134.00 105|-
AE17 7|chr4 (117167383) |Kif2c T814G _|kinesin family member 2C F272V_|F [V |VVYRVTARPL 44.0168 0.1|SB | 4.55608 109.00 31]-
AE17 8|chr12 (31305965) |Lamb1 G3197A laminin subunit beta-1 G1066D|G |D [CQYGYYDDAL 345.0048 1.5(WB | 86.3439| 1141.00 231|-
AE17 9|chr13 (73328436) |Ndufs6 T11C NADH 6, precursor| V4A V |A [AALTFRRLL 215.73 0.8|WB | 64.3817 1.00 498|-
AE17 | 10|chr7 (80224734) |Semadb C187° 4B precursor P624R [P [R |[RVLRTGDLL 1824.55 1.5(WB | 7.5856 121.00 47|-
AE17 | 11|chrl1 (29188162)|Smek2 G509C prote g y subunit 38 G170A |G |A [LALENEAYI 16.39 0.03|SB | 17.2816| 290.00 42]-
AE17 | 12|chr19 (10592651) | Tkfc G1714, cyclase V5721 |V |I [AAIFRAILEI 10 1120.5355 0.8|WB | 8.33783 134.00 8|-
AE17 | 13|chr2 (44996251) |Zeb2 C2661A |zinc finger E-box binding homeobox 2 N887K [N [K |FGMKPFSAKPL 11 432.3376 1.5(wB | 8.11936 0.00 418|-

“Epitope length. *Predicted binding affinity in nM,<50nM = strong binders (SB), <500nM =weak binders(WB). ‘Rank of binding affinity score, <0.5% = SB, <2% =WB.
“Fragments Per Kilobase of transcript per Million mapped reads “Wildtype reads ‘Mutant reads *Peptide pool groups




Supplementary table Ill: Long neo-antigen peptides

1|Uqcrc2 EIGSQALAAGSYMAPSTVLQQIDSVAD
2|Ap3d1 PVPFQLPPGVSNEPQFVFTIQSIVMAQ
3[(Rpn1 YILFFTVIIYVRLEFSITKDPAAEARM
4|Exosch GSLLACCLNAACMPLVDAGVPMRALFC
5[Tmem161a VTVVSLQYLTPLIFTLHCTLLLKTLGG
6[Ganab VRWYQMGAYQPFFQAHAHLDTGRREPW
7[Mrpl28 QAGAAEYYRAYLEGECVEWLLRYLELG
8|Unc45a MTFPGERIYEVVRSLVSLLHLSCSGLQ
9|zfp524 DGPQGSGSKRAPHFCPVCLRAFPYLSD
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Supplementary figure I. UQCRC2 and UNCA45A predicted immunological factors. A.
Expression levels (FPKM), Predicted binding affinity (nM) and Immunogenicity score of
predicted neo-antigen candidates were plotted in a 3 dimensional plot. B. Expression levels
(FPKM), Predicted binding affinity (nM), predicted MHC-peptide stability (hour),
Immunogenicity score and differential agreotopicity index of predicted neo-antigen

candidates were plotted in a spider plot in log scale. UQCRC2 is in blue and UNC45a is in
purple.



