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TableS1. Summary of baseline and clinicopathologic features for all 31 MiniPDX models
corresponding to 22 CRC cases.

Characteristics Training set Validation set P value
n 9 13
Tissue = Rectum (%) 4(44.4) 9(69.2) 0471
Gender = male (%) 6(66.7) 6(46.2) 0.607
Age (mean (SD)) 60.89(13.99) 60.85(14.94) 0.995
Stage (%) 0.002
Il 0 5(38.5)
[ 0 5(38.5)
\Y 9(100.00) 3(23.1)
M (%) 0.002
M 9(100.00) 3(23.1)
noM 0 10(76.9)
Hitopathologic type-adenocarcinoma
Moderately differentiated 7(77.8) 11(84.6)
Poorly-moderately differentiated 2(22.2) 2(15.4)
CEA (mean (SD)) 62.27(106.58) 4.01(3.43) 0.140
CA19.9 (mean (SD)) 159.46(393.46) 32.83(38.16) 0.364
Calcium.nodus = 1 (%) 4(44.4) 4(30.8) 0.838
Intravascular.tumor.thrombus = 1 (%) 4(44.4) 4(30.8) 0.838
Neurological.invasion = 1 (%) 4(44.4) 2(15.4) 0.309
Invasion.in.turn (mean (SD)) 0.74(0.28) 0.82(0.19) 0.445




TableS2. The details of the fraction combinations in proteome or phosphoproteome.
The combination of 96 offline fractions by a concatenation scheme in proteome.

Proteome Fraction No. Fraction No. Fraction No. Fraction No.
Combined fraction 1 1 31 61 91
Combined fraction 2 2 32 62 92
Combined fraction 3 3 33 63 93
Combined fraction 4 4 34 64 94
Combined fraction 5 5 35 65 95
Combined fraction 6 6 36 66 96
Combined fraction 7 7 37 67
Combined fraction 8 8 38 68
Combined fraction 9 9 39 69
Combined fraction 10 10 40 70
Combined fraction 11 11 41 71
Combined fraction 12 12 42 72
Combined fraction 13 13 43 73
Combined fraction 14 14 44 74
Combined fraction 15 15 45 75
Combined fraction 16 16 46 76
Combined fraction 17 17 47 77
Combined fraction 18 18 48 78
Combined fraction 19 19 49 79
Combined fraction 20 20 50 80
Combined fraction 21 21 51 81
Combined fraction 22 22 52 82
Combined fraction 23 23 53 83
Combined fraction 24 24 54 84
Combined fraction 25 25 55 85
Combined fraction 26 26 56 86
Combined fraction 27 27 57 87
Combined fraction 28 28 58 88
Combined fraction 29 29 59 89
Combined fraction 30 30 60 90

The combination of 42 offline fractions by a concatenation scheme in phosphoproteome.

Phosphoproteome Fraction No. Fraction No. Fraction No.

Combined fraction 1 1 21 41

Combined fraction 2 2 22 42

Combined fraction 3 3 23

Combined fraction 4 4 24

Combined fraction 5 5 25
6
7
8
9

Combined fraction 6 26

Combined fraction 7 27
Combined fraction 8 28
Combined fraction 9 29
Combined fraction 10 10 30
Combined fraction 11 11 31
Combined fraction 12 12 32
Combined fraction 13 13 33
Combined fraction 14 14 34
Combined fraction 15 15 35
Combined fraction 16 16 36
Combined fraction 17 17 37
Combined fraction 18 18 38
Combined fraction 19 19 39

Combined fraction 20 20 40




TableS3. The detail of DIA isolation windows with variable width for proteome were determined
by DDA searching results from MaxQuant.
The distribution of peptide precursors in test DDA MS runs.

Peptide Peptide Isolation
m/z p Precursor % in Windows No .
recursor total Window (m/z)

300-400 2654 5.54%

400-500 7483 15.62% 10 29

500-600 9200 19.20%

600-700 8263 17.25%

700-800 6725 14.04% 11 28

800-900 4966 10.37%

900-1000 3521 7.35%

1000-1100 2361 4.93% 5 55
1100-1200 1389 2.90%
1200-1300 750 1.57%
1300-1400 411 0.86% 1 300
1400-1500 187 0.39%
total 47910 27
27 variable DIA windows for proteome DIA MS runs.

(c2|11/tizr) t start (min) t stop (min) Wi:\st;);?nt/l?n:/z) Window: left | Window: right
3145 0 75 29 300 329
3435 0 75 29 329 358
3725 0 75 29 358 387
401.5 0 75 29 387 416
430.5 0 75 29 416 445
459.5 0 75 29 445 474
488.5 0 75 29 474 503
517.5 0 75 29 503 532
546.5 0 75 29 532 561
575.5 0 75 29 561 590

604 0 75 28 590 618
632 0 75 28 618 646
660 0 75 28 646 674
688 0 75 28 674 702
716 0 75 28 702 730
744 0 75 28 730 758
772 0 75 28 758 786
800 0 75 28 786 814
828 0 75 28 814 842
856 0 75 28 842 870
884 0 75 28 870 898
9255 0 75 55 898 953
980.5 0 75 55 953 1008
1035.5 0 75 55 1008 1063
1090.5 0 75 55 1063 1118
11455 0 75 55 1118 1173
1323 0 75 300 1173 1473




TableS4. The detail of DIA isolation windows with variable width for phosphoproteome were
determined by DDA searching results from MaxQuant.
The distribution of phosphopeptide precursors in test DDA MS runs.

Phosphope .
Peptide Phosphop ptide Windows Isqlatlon
m/z p eptide Phospho % 0 Window
recursor Precursor % No
Precursor . (m/z)
in total
300-400 484 314 64.9% 1.3%
400-500 2550 2010 78.8% 8.4% 2 46
500-600 3802 3218 84.6% 13.4% 4 24
600-700 3802 3324 87.4% 13.8%
700-800 3637 3245 89.2% 13.5% 16 19
800-900 3956 3620 91.5% 15.1%
900-1000 3263 3006 92.1% 12.5% 10 21
1000-1100 2533 2333 92.1% 9.7%
1100-1200 1535 1427 93.0% 5.9% 5 99
1200-1300 944 880 93.2% 3.7%
1300-1400 467 435 93.1% 1.8%
1400-1500 237 223 94.1% 0.9%
Total 27210 24035 88.3% 34
400~1300 % in total 95.6% 96.0%
34 variable DIA windows for phosphoproteome DIA MS runs
m/z (center) t start t stop Isolation Window: | Window:
(min) (min) Window (m/z) left right
423 0 75 46 400 446
469 0 75 46 446 492
504 0 75 24 492 516
528 0 75 24 516 540
552 0 75 24 540 564
576 0 75 24 564 588
597.5 0 75 19 588 607
616.5 0 75 19 607 626
635.5 0 75 19 626 645
654.5 0 75 19 645 664
673.5 0 75 19 664 683
692.5 0 75 19 683 702
7115 0 75 19 702 721
730.5 0 75 19 721 740
749.5 0 75 19 740 759
768.5 0 75 19 759 778
7875 0 75 19 778 797
806.5 0 75 19 797 816
825.5 0 75 19 816 835
844.5 0 75 19 835 854
863.5 0 75 19 854 873
882.5 0 75 19 873 892
902.5 0 75 21 892 913
9235 0 75 21 913 934
944.5 0 75 21 934 955
965.5 0 75 21 955 976
986.5 0 75 21 976 997
1007.5 0 75 21 997 1018
10285 0 75 21 1018 1039
10495 0 75 21 1039 1060
1070.5 0 75 21 1060 1081
10915 0 75 21 1081 1102
11515 0 75 99 1102 1201
1250.5 0 75 99 1201 1300




TableS5. Structural information of the proteome and phosphoproteome hybrid spectral library.

Proteome libraries

. Project-
MS run No. for proteome libraries D:rectDIA specific Sum
ibrary .
library
Cell line sample” 8 16% 8
CN tissue sample 174 31 205
CP tissue sample 172 29 201
CT tissue sample 173 32 205
LM tissue sample 37 23 60
Mixed sample of four tissue types / 4 4
Mixed sample of four tissue types (offline fraction / 30 30
Total MS run No. 564 149 713
, Project- , Pan
Spectal library for proteome DllirggerlA specific Tg?'id Human
y library ary Library#
Peptide Precursors 66,451 161,671 179,382 210,921
Protein Groups 4931 11,126 11,510 12,567
Phosphoproteome libraries
. Project-
MS run No. for phosphoproteome libraries D:rectDIA specific Sum
ibrary .
library
Cell line sample” 8 8 16
CN tissue sample 139 33 172
CP tissue sample 139 19 158
CT tissue sample 195 28 223
LM tissue sample 38 15 53
Mixed sample of four tissue types / / 0
Mixed sample of four tissue types (offline fraction / 20 20
Total MS run No. 519 123 642
. Project- .
Spectal library for phosphoproteome D:rectDIA specific Hyb|rd
ibrary library library
Phosphopeptide Precursors 60,152 84,637 116,121
Phosphoprotein Groups 3,951 9,770 9,977

“Cell line sample: a total of 8 colorectal cell lines were used in libarary generation, including CCD 841

CoN, Caco?2, colo205, HCT116, HT29, LOVO, SW48, and SW620.
“Two technical replicates were performed for each cell line sample

*Pan Human Library: a generic large-scale human assay library generated by ETH (Rosenberger et a/.

2014)




TableS6. Number of peptides precusor and protein group for randomly selected 32

proteomic DIA runs.

Peptide precusor No. for randomly selected 32 protein DIA runs.

Precursors_Pa Precursors_Pr

Precursors_dir Precursors_dir

Precursors_Hy

Name n Human ectDIA ectDIA library oject-specific brid library
Library library
Protein_CN_1 26157 49434 49170 64306 61823
Protein_CN_2 21042 42052 47017 54761 45943
Protein_CN_3 19186 35088 47508 65173 36134
Protein_CN_4 22867 45967 38093 40034 48233
Protein_CN_5 21267 40715 38567 46971 41745
Protein_CN_6 24269 44813 30804 32362 54235
Protein_CN_7 23341 43062 35313 39259 49439
Protein_CN_8 24446 44164 36278 44346 52874
Protein_CP_1 33608 54413 35323 37296 71941
Protein_CP_2 20916 41546 36151 37001 43263
Protein_CP_3 17487 40081 39659 43858 41778
Protein_CP_4 19243 38423 38516 44397 38022
Protein_CP_5 23548 46793 34404 33643 50548
Protein_CP_6 25378 45509 36170 38416 56494
Protein_CP_7 23727 42212 41300 44940 49858
Protein_CP_8 27016 50233 37899 45551 61848
Protein_CT_1 26802 44595 37273 50723 50680
Protein_CT 2 23204 42010 38953 52189 48986
Protein_CT_3 18988 39118 30824 39329 41452
Protein_CT 4 24318 44747 35366 46557 49661
Protein_CT 5 23271 42826 35253 45485 49042
Protein_CT_6 19158 38906 40959 58608 43376
Protein_CT_7 30344 48475 31235 40329 62836
Protein_CT_8 36397 52620 37372 47279 74024
Protein_LM_1 36472 53531 43448 56436 71538
Protein_LM_2 22719 39469 46176 638752 43263
Protein_LM_3 24722 47516 37467 49052 53634
Protein_LM_4 23694 41625 32531 45066 48242
Protein_LM_5 19484 35737 32979 37905 41847
Protein_LM_6 25133 40129 35578 46473 51215
Protein_LM_7 28976 48198 44718 53557 60922
Protein LM 8 36061 51222 47017 64229 70901
mean 24789 44226 38416 47321 52056
median 23711 43613 37420 45518 49760
mea”r;igovery 11.75% / 57.81% 29.27% 29.02%
median 11.24% / 56.31% 28.15% 27.74%

recovery rate




Protein group No. for randomly selected 32 protein DIA runs.

PGs_Pan

Name Human PGs_directDIA PGs_.directDIA PGs._Pro'jeCt— PGg_Hybrid
Library library specific library library
Protein_CN_1 3709 4760 4336 5739 5325
Protein_CN_2 3249 4273 4175 5267 4544
Protein_CN_3 3205 4128 4262 5757 4430
Protein_CN_4 3657 4595 3697 4374 4884
Protein_CN_5 3361 4320 4035 5018 4457
Protein_CN_6 3662 4588 3542 4256 5256
Protein_CN_7 3569 4489 3718 4513 5025
Protein_CN_8 3706 4554 4014 5356 5254
Protein_CP_1 4107 4956 3757 4471 5779
Protein_CP 2 3378 4396 3781 4456 4615
Protein_CP_3 3243 4343 3879 4884 4662
Protein_CP_4 3183 4139 3911 5023 4358
Protein_CP_5 3697 4661 3641 4200 5088
Protein_CP_6 3726 4603 3763 4543 5442
Protein_CP_7 3626 4522 4067 4973 5226
Protein_CP_8 3838 4823 4027 5098 5543
Protein_CT 1 3794 4568 3842 5202 5001
Protein_CT 2 3780 4686 3915 5351 5423
Protein_CT 3 3344 4256 3600 4894 4581
Protein_CT 4 3762 4585 3757 5100 5107
Protein_CT 5 3660 4593 3779 5144 5053
Protein_CT 6 3371 4410 4062 5534 5011
Protein_CT 7 3964 4821 3642 4946 5600
Protein_CT 8 4162 4978 3827 5155 5901
Protein_LM_1 4157 4982 4105 5464 5832
Protein LM 2 3549 4417 4230 5876 5021
Protein LM 3 3740 4816 3939 5414 5490
Protein_LM_4 3628 4563 3666 5166 5192
Protein LM 5 2906 3822 3410 4360 4414
Protein LM _6 3604 4409 3798 5195 5264
Protein_LM_7 3549 4464 3943 4948 5123
Protein LM 8 3998 4793 4181 5602 5625
mean 3621 4541 3884 5040 5110
median 3659 4566 3861 5099 5115
mea”rgigovery 28.82% / 78.78% 45.30% 44.40%
median 29.11% / 78.29% 45.83% 44.44%

recovery rate




TableS7. The situation of phosphopeptide precursor and phosphoprotein group for randomly
selected 32 phosphoproteomic DIA runs.
Phosphopeptide precursor situation for randomly selected 32 phospho-DIA runs.

PhosP
recurs
ors_dir
ectDIA

Name

Phos CN_1 22794
Phos CN_2 32537
Phos CN_3 32932
Phos CN_4 25577
Phos CN_5 32606
Phos CN_6 29858
Phos CN_7 34065
Phos CN_8 22185
Phos CP_1 25328
Phos CP_2 34771
Phos CP_3 25949
Phos CP_4 25292
Phos CP_5 29659
Phos CP_6 23981
Phos CP_7 32042
Phos CP_8 28346
Phos CT_1 38227
Phos CT_2 23037
Phos CT_3 27158
Phos CT_4 24070
Phos CT_5 23664
Phos CT_6 30775
Phos CT_7 32430
Phos CT_8 26828
Phos LM_1 33924
Phos LM _2 28709
Phos LM_3 30291
Phos LM_4 29997
Phos LM_5 29020
Phos LM 6 21713
Phos LM _7 27253
Phos LM 8 24180

PhosP

PhosP recurs PhosP
recurs ors_Pr recurs
ors_dir oject- ors_Hy
ectDIA specifi bird

library ¢ library

library

16694 12486 30898
35789 28111 46544
37185 29958 45128
28331 23190 34808
35857 28134 43476
34029 27269 40708
35788 31455 49182
24691 19273 30336
18718 13836 35514
35287 30863 46694
29182 21911 34542
28593 21374 34528
32260 25385 38812
25646 20351 31655
36742 29709 46045
24875 21103 38104
39581 37391 56282
24163 19725 29852
31001 26557 39269
27275 22826 33922
25183 21697 31935
34484 28941 43358
36877 32877 48432
23935 18832 35607
37747 32628 50748
27872 22269 37254
30863 27234 40803
33890 28619 42917
32246 27102 39855
22730 19160 28665
29221 24659 36301
18407 17453 33355

Precur

sors_di

rectDI
A

26597
36219
36761
28827
38303
34046
39259
24264
26897
37876
28903
27782
35453
26154
35408
31071
44836
26079
30544
26085
27162
32885
34719
32555
36816
33406
33144
31981
33333
25203
29659
28794

Precur
sors_di
rectDI
A
library

19049
38655
40041
30885
40032
37375
39406
26458
19755
37510
31483
30558
36426
27353
39636
26200
43798
26309
33682
29286
27864
36475
38480
26897
39969
30698
32979
35634
35435
25223
31134
20292

Precur
sors_P
roject-
specifi
o
library

15275
31014
33451
26241
33255
31257
36553
21308
14864
33844
24422
23515
30555
22241
33098
22884
43929
22266
30062
25157
24883
31151
35078
22988
35202
25188
30040
30639
31215
22122
27020
20519

Precur

sors_H
ybird
library

35073
50487
48809
38345
49446
44981
55126
32931
37333
49940
37689
37266
44981
33991
49902
41111
64022
32946
43185
36540
35648
45763
50903
41925
53909
41823
43889
45143
44351
32190
38816
38643

PhosP
recurs
ors¥%_d
irectDlI
A

85.7%
89.8%
89.6%
88.7%
85.1%
87.7%
86.8%
91.4%
94.2%
91.8%
89.8%
91.0%
83.7%
91.7%
90.5%
91.2%
85.3%
88.3%
88.9%
92.3%
87.1%
93.6%
93.4%
82.4%
92.1%
85.9%
91.4%
93.8%
87.1%
86.2%
91.9%
84.0%

PhosP
recurs
ors¥h_d
irectDlI
A
library

87.6%
92.6%
92.9%
91.7%
89.6%
91.0%
90.8%
93.3%
94.8%
94.1%
92.7%
93.6%
88.6%
93.8%
92.7%
94.9%
90.4%
91.8%
92.0%
93.1%
90.4%
94.5%
95.8%
89.0%
94.4%
90.8%
93.6%
95.1%
91.0%
90.1%
93.9%
90.7%

PhosP
recurs
ors%_P
roject-
specifi
C
library
81.7%
90.6%
89.6%
88.4%
84.6%
87.2%
86.1%
90.4%
93.1%
91.2%
89.7%
90.9%
83.1%
91.5%
89.8%
92.2%
85.1%
88.6%
88.3%
90.7%
87.2%
92.9%
93.7%
81.9%
92.7%
88.4%
90.7%
93.4%
86.8%
86.6%
91.3%
85.1%

PhosP
recurs
ors¥_H
ybird
library

88.1%
92.2%
92.5%
90.8%
87.9%
90.5%
89.2%
92.1%
95.1%
93.5%
91.7%
92.7%
86.3%
93.1%
92.3%
92.7%
87.9%
90.6%
90.9%
92.8%
89.6%
94.7%
95.1%
84.9%
94.1%
89.1%
93.0%
95.1%
89.9%
89.0%
93.5%
86.3%

mean 28412
median 28528
mean
recovery /
rate
median
recovery /
rate

29848 24762 39235
30042 25022 38458

49.62% 29.26% 33.79%

49.94% 29.56% 33.12%

31907
32268

32343
32231

27851
28530

43035
42555

89.1%
89.7%

92.2%
92.6%

88.9%
89.6%

91.2%
91.9%




Phosphoprotein group situation for randomly selected 32 phospho-DIA runs.

PhosP PGs_P PhosP PhosP
PhosP (PahogP Qs_Pr (PSho:iP PGs_di PGs [t):lll roject PGs H ghozs; Gs%_di G_s%_Pr gh;;sFP'
Name  Gs_dir s_dir OJeCt.]:. sfd rectDlI e . ybird ° _DII rectDI oJeCt.]:. St;'_d
ectDIA eptDIA specifi - bir _ A specifi library rect A Specifi ybir
library ¢ library library ¢ A library c library
library library library
Phos_.CN_1 3834 2510 3292 4314 4256 2722 3543 4571 90.1% 92.2% 92.9% 94.4%
Phos_ CN_2 4277 3194 4514 4843 4631 3400 4830 5078 92.4% 93.9% 93.5% 95.4%
Phos_CN_3 4239 3218 4621 4752 4608 3443 4994 4990 92.0% 93.5% 92.5% 95.2%
Phos_ CN_4 3866 2939 4173 4393 4228 3146 4522 4621 91.4% 93.4% 92.3% 95.1%
Phos_CN_5 4342 3257 4561 4743 4867 3544 4965 5071 89.2% 91.9% 91.9% 93.5%
Phos_ CN_6 4142 3143 4440 4609 4554 3402 4817 4870 91.0% 92.4% 92.2% 94.6%
Phos_ CN_7 4459 3283 4830 5065 4901 3541 5227 5390 91.0% 92.7% 92.4% 94.0%
Phos_.CN_8 3609 2712 3798 4055 3859 2861 4053 4234 935% 94.8% 93.7% 95.8%
Phos_ CP_1 3922 2555 3298 4426 4110 2660 3446 4571 954% 96.1% 95.7% 96.8%
Phos_ CP_2 4488 3277 4739 4893 4767 3454 5047 5103 94.1% 94.9% 93.9% 95.9%
Phos_CP_3 3732 2900 3930 4161 4089 3102 4256 4392 91.3% 935% 92.3% 94.7%
Phos_CP_4 3751 2897 3940 4188 4058 3115 4242 4395 924% 93.0% 92.9% 95.3%
Phos_CP_5 4141 3101 4382 4570 4691 3403 4808 4906 88.3% 91.1% 91.1% 93.2%
Phos_ CP_6 3725 2820 3936 4171 4016 2993 4209 4383 92.8% 94.2% 93.5% 95.2%
Phos_ CP_7 4306 3235 4648 4853 4655 3472 5017 5111 925% 93.2% 92.6% 95.0%
Phos_CP_8 4083 2855 3956 4519 4377 2994 4189 4745 93.3% 954% 94.4% 95.2%
Phos_ CT_1 4739 3421 5155 5375 5278 3692 5598 5734 89.8% 92.7% 92.1% 93.7%
Phos_ CT_2 3738 2746 3875 4090 4107 2907 4168 4307 91.0% 94.5% 93.0% 95.0%
Phos_CT_3 3926 2959 4320 4474 4223 3171 4679 4696 93.0% 93.3% 92.3% 95.3%
Phos_CT_4 3789 2947 4115 4253 3992 3136 4408 4451 94.9% 94.0% 93.4% 95.6%
Phos_CT_5 3877 2917 4179 4340 4272 3131 4531 4589 90.8% 93.2% 92.2% 94.6%
Phos_ CT_6 4215 3141 4573 4709 4427 3289 4868 4873 952% 955% 93.9% 96.6%
Phos_CT_7 4390 3245 4905 5008 4661 3395 5209 5205 94.2% 956% 94.2% 96.2%
Phos_CT_8 3973 2846 3826 4438 4454 3102 4180 4761 89.2% 91.7% 91.5% 93.2%
Phos_LM_1 4421 3306 4836 5071 4722 3481 5133 5289 93.6% 95.0% 94.2% 95.9%
Phos_LM_2 4122 2977 4064 4452 4559 3184 4408 4715 90.4% 93.5% 92.2% 94.4%
Phos_LM_3 4243 3131 4491 4706 4500 3292 4791 4907 94.3% 95.1% 93.7% 95.9%
Phos_LM_4 4145 3147 4546 4701 4376 3308 4870 4913 94.7% 95.1% 93.3% 95.7%
Phos_ LM_5 4164 3183 4539 4667 4607 3441 4927 4929 90.4% 925% 92.1% 94.7%
Phos_ LM_6 3671 2769 3819 4035 4073 2973 4173 4282 90.1% 93.1% 91.5% 94.2%
Phos_LM_7 4026 2994 4268 4392 4307 3174 4595 4592 935% 94.3% 92.9% 95.6%
Phos LM 8 4015 2659 3825 4512 4445 2862 4153 4819 90.3% 92.9% 92.1% 93.6%
mean 4074 3009 4262 4556 4427 3212 4589 4797 92.1% 93.7% 92.9% 95.0%
median 4103 2986 4294 4516 4436 3179 4637 4790 92.2% 93.5% 92.8% 95.1%
mean
recovery / 76.15% 43.63% 45.66%
rate
median
recovery / 75.56% 43.95% 45.26%

rate
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