We claim:

1. A method of predicting whether a cancer patigfikely to benefit from administration
of a yeast-based immune response generating theErapgncer, either alone or in addition to
another anti-cancer therapy, comprising the sté&ps o

(a) obtaining a blood-derived sample of the putie

(b) conducting mass-spectrometry on the sampleoataining a mass$ spectrum from the
sample;

(c) in a programmed computer, performing one orawpredefined pre-processing steps
on the mass spectrum, obtaining integrated interaiues of selegted features in the mass
spectrum over predefined m/z ranges after the peegsing steps are performed, and
comparing the integrated intensity values withaining set comprising class-labeled spectra
from other cancer patients and classifying the rspsstrum with a class label;

wherein the class label predicts whether thefphiselikely to benefit from the yeast-
based immune response generating therapy, ei af in addition to other anti-cancer
therapies.

2. The method of claim 1, whereipr'the yeast-baseaunotherapy comprises a yeast-based

immunotherapy for mutated Ras-pgé&itive cancer.

3. The method of claim 3/wherein the yeast-basedunotherapy for mutated Ras-positive

cancer comprises GI-4000/0r the equivalent.

4, The method of claim 3, wherein the yeast-basedunotherapy for mutated Ras-positive

cancer therapy is/administered to the patient mution with gemcitabine or the equivalent.

5. The method of claim 1, wherein the cancer pattiemprises a pancreatic cancer patient.

The method of claim 2, wherein the cancer pattemprises a pancreatic cancer patient.
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7. The method of claim 1, wherein the trainings®hprises class-labeled spectra from
other cancer patients who obtained benefit anahdidbtain benefit from administration of
yeast-based immune response generating therapynaunotherapy either alone or in

combination with another anti-cancer therapy.

8. The method of claim 1, wherein the selectedufestinclude one or mo

below in Tables 1, 2, 3, 4, 5, or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.03% 5851.3( 2
6433.537 6427.831 $439.244
8765.432 8757.666 8773.197
9669.883 9618.946 / 9720.82
11442.47 11428.4% / 11456.49
11474.93 11460.88 / 11488.99
11529.59 11518.95 / 11540.22
11696.79 11650.48 / 11743.15
11900.24 11878.99 / 11921.49
12865.48 12856.36 / 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.0
3| 3432.149 3412.777  345).52
4| 3473.153 3453337 3492.969
5| 3552.474 3543957 2660.992
6 | 3680.091] 3672.995/ 3687.187
7| 3842.836 3836,5/3 3849.092
8 | 4203.838 419)3./707 4213.969
9 | 5180.126 5,146.52 4 5183.728
10 | 5291.206 /5287.73 5294.682
11| 5700.684] 5689.381 5711.994
12 | 5843429 5840 5846.258
13 58,66.729 5851.114 5870.344
14 )'3§66.576 5862.22) 5870.926
15/ 6008.828 6004.271 6013.384
/145 6192.594 6182.54L 6202.648
/17 6298.994 6294.655 6303.383
/ 18 | 6873.363 6870.128 6876.598
19| 6903.79 6894.561 6913.018
20 | 6971.019 6967.62D0 6974.408
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21| 6985.879) 6982.461 6989.2¢
22| 6995.012 6991.485 6998.5
23| 7000.001 7002.26F 7015.9
24| 7023.426 7019.431 7027.4
25| 7035.244 7031.664 7038.8
26| 7045.484 7041.96p 7049.0
27| 7057.527 7050.655 7064.3
28| 7074.714 7070.39p 7079.0
29| 7150.539  7136.65 7164.4]
30| 7245544 7237.99p 7253.0
31| 7301.145 7297.011 7305.2
32| 7783.508 7778.087 7788.9
33| 8361.169 8355.605 8366.7
34| 8476.978 8470.468 8483.4
35| 8767.557 8761.74p 8773.3
36| 9362.525 9353.95[0 9371.0
37| 9671.94 9664.19D 9679.6
38| 9750.032 9751.081 9766.9
39| 9788.134 9772.707 98035
40| 9871.154 9861.387 9880.9
41| 11302.64 1129558 11309.
42| 10485.61 10471.48 10499.
43| 10776.72 10762.28 10791.
44| 1147586 11468.27 11483.
45| 11494.79 11487.31 11509
46| 11529.86 11522.68 135371
47| 11555.31 11541.01 x4569.51
48| 11655.18 11616.98/ 11693.44
49| 11700.95 1170141 11718.49
50| 11761.94 117p4.7p 11799.16
51| 11858.02 13414.24 1190179
52| 11909.8 A1902.00 11917.58
53| 11939.0%  11929.83 119482
54| 1234842 12339.4p 12357.p2
55| 12666.6 12858.57 12874.62
56| 14072.62 13064.4p 13080.B1
57 /13000.91 13082.14 13099.58
56| 13360.65 133517 13369.59
/59| 13807.33 13786.47 13828.18
/" 60| 13913.92 13897.53 13930.32
61| 14043.98 14035.87 14052.p9
62| 14092.28 14084.11 14100.46
63| 14125.28 14117.18 14133.43
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64 14148.15| 14139.99 14156.32
65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.88 14266.69
67 | 14429.84 14414.3p 14445.85
68| 14384.69 143576 14411.7Y8
69| 14530.4f 14520.1 14540[7
70| 18801.94 18784.71 18819.18
71| 18861.88 18844.2P 18879.55
72| 18904.03 18884.6Ff 18923.4
73| 19860.06 19771.09 19949.03
74| 21710.89 21683.49 21738.29
75| 22998.95 22839.61 23158.29
76 28314| 28282.683 28345.37
77| 28518.76 28486.7[/ 28550.Y5
Table 3
m/z ranges
5732 to 5795
5811 to 5875
6398 to 6469
11376 to 11515
11459 to 11599
11614 to 11756
11687 to 11831
11830 to 11976
12375 to 12529
12502 to 12656
23183 to 23525
23279 to 23622
65902 to 67502
Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759 /
6 11903 /
7 124572
8 12579
Table /
/ m/z center m/z left edge m/z right edge
/ 3463.350 3459.400 3467.300
3609.960 3605.63pD 3614.280
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3 3679.430 3674.080 3684.770
4 3840.800 3834.81D 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44p 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64D 5639.580
13 5706.610 5701.520D 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58pD 5844.730
16 5873.770Q 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.290 6112.220
19 6129.670 6125.720D 6133.610
20 6328.570 6323.73D 6333.44
21 6892.580 6888.25D 689ﬁ./9 DO
22 6951.990 6948.04D 6%55.9 B0
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.220 7060.190
26 7153.620 7148.919/ 7158.380
27 7295.310 7289.)353 7301.290
28 7421.920 74%973 7425.870
29 8357.210 %51.73[) 8362.680
30 8762.290 8756.43pD 8768.140
31 8992.440 8987.35D 8997.530
32 9199.780 9193.16D 9206.400
33 9794.7/26 9791.28D 9798.160
34 lOOOQ./OZO 9993.530D 10006.510
35 10/06.8.610 10013.260 10023.960
36 /16090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.0P0
38 10200.610 10191.950 10209.2/70
39/ 10657.440 10651.960 10662.910
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
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44

11466.160 11459.660 11472.6
45 11488.190 11481.820 11494.5
46 11520.580 11514.720 11526.4
47 11543.880 11538.400 11549.3
48 11563.080 11556.070 11570.0
49 11620.250 11613.120 11627.3
50 11676.220 1167@70 11681.570
51 11699.260 11694.040 11704.4
52 11723.200 11716.450 11729.9
53 11744.210 11739.370 11749.0
54 11775.740 11767.330 11784.1]
55 11821.600 11814.600 11828.6
56 11839.680 11833.950 11845.4
57 11882.560 11877.850 11887.2
58 11900.77Q 11894.660 11906.8
59 12401.800 12392.760 12410.8
60 12975.740 12968.730 12982.7|
61 13104.010 13098.150 13109.§
62 13145.130 13138.380 1315/1(8
63 13399.430 13388.090 13446.0.760
64 13475.490 13468.100 /{3482.870
65 13622.780 13616.670 / 13628.890
66 13648.070 13642.590 / 13653.540
67 13677.100 13670.86 13683.340
68 13735.490 13731.870 13739.310
69 13781.970 137}4960 13788.970
70 13800.220 13/{94.870 13805.570
71 14007.100 /{4002.010 14012.190
72 14030.530 / 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 140964.80 14091.340 14101.0p0
76 14)42.220 14107.890 14116.550
77 ﬁ137.690 14129.540 14145.840
78 /14186.020 14178.130 14193.9110
79 14244.340 14232.110 14256.560
89/ 14280.730 14272.960 14288.400
/él 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
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85 14537.850 14531.740 14543.960
86 14653.49(Q 14645.820 14661.150
87 14715.70Q 14706.780 14724.610
88 15618.16( 15597.660 15638.660
89 17443.59(Q 17430.700 17456.470
90 18734.93( 18724.840 18745.010
91 21675.550 21649.880 21701.220
92 22987.930 22971.630 23004.220
93 23020.930 23009.110 23032.740
94 28038.090 27994.740 28081.480
95 28231.950 28203.250 28260.650
96 28438.910 28393.220 28484.500
97 28804.560 28750.090 28859.080
Table 6
fsel;tt)jfetso;crﬁa Subset of 32 fsel;?jfetso;crcz); maafion Subset of 22 Eight featur(_es
Tables 3, 4, 5 and features from Tables 3, 4,5 an jfeatures (no (4 not used in
additional Table 5 additional features from | the other
features K=3 features :;il;le 3) CK|2§S'f'ers)
K=3 K=5
4492 4492
/ 5636
5762 /
5841 5841 /
/ 5891
6893 / 6893 6893
7004 7004
7295 / 7295
7422 1422 7422
8357 / 8357 8357
/8762 8762 8762 8762
8992 8992
9795 9795
10090 10000
10175 10175
11402
11432
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
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11544

11563 /
11620 11620 11620 11620 /
11676 11676 /
11699 11699
11723 11723 11723
11744
11776 /
/ 11822
11883 11883
11901
12976
13104
13145 13145 /
13623 13623 /
13648 13648 13648 /13648 13644 13648
13677 / 13677
13735 13735 13735 13735 13739
13782 13782 13782 13782 13782
14007 / 14007
14057 14057 Y4057 14057 14057
14096 /14096
14112 /14112
14138 14138
14244 14244
14281 / 14281
14423 14423 14423 14423 14423
14436 /14436 14436
14538 /14538 14538 14538 14539
/14716 14716
17444
187
29988 22988 22988 22988 22984
/23021
/28038 28038 28038 28038 28039
/28232 28232 28232 28232 28232
28439 28439
28805 28805 28805
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9. A method of predicting whether a cancer pati€nbt likely to benefit from
administration of a yeast-based immune responsergeng therapy, either alone or in
combination with another anti-cancer therapy, cosimy the steps of:

(a) obtaining a blood-derived sample of the pufie

(b) conducting mass-spectrometry on the sampleoataining a mass spectrum from the
sample;

(c) in a programmed computer, performing one orewpredefined pre-processing steps
on the mass spectrum, obtaining integrated interaiues of selecteg/features in the mass
spectrum over predefined m/z ranges after the peessing steps/are performed, and
comparing the integrated intensity values withaining set comyprising class-labeled spectra
from other cancer patients and classifying the rspsstrum xvith a class label;

wherein the class label predicts whether the p ot likely to benefit from the yeast-
based immune response generating therapy eithegalon addition to another anti-cancer
therapy.

10. The method of claim 9, wherein thg yeast-bas@aunotherapy for cancer comprises a

yeast-based immunotherapy for mutatgd Ras-positineer.

11. The method of claim 10, wherein the yeast-basatlnotherapy for mutated Ras-

positive cancer comprises GI;4000 or the equivalent

12. The method of ¢laim 10, wherein the patieqreslicted to not likely benefit from
administration of theAeast-based immunotherapyratated Ras-positive cancer therapy in

conjunction with gémcitabine or the equivalent.
13. The method of claim 9, wherein the cancer pattemprises a pancreatic cancer patient.
14. The method of claim 9, wherein the trainingcehprises class-labeled spectra from

otprer cancer patients that obtained benefit anahdidbtain benefit from administration of the

mmunotherapy either alone or in combination witlother anti-cancer therapy.
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15. The method of claim 9, wherein the selectetufea comprise one or more feature

listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.03% 5851.3(
6433.537 6427.831 6439.24
8765.432 8757.666 8773.1¢
9669.883 9618.946 9720.8
11442.47 11428.4% 11456.4
11474.93 11460.88 1148899
11529.59 11518.9%5 1155]:().2 2
11696.79 11650.43 11743.15
11900.24 11878.99 ¥1921.49
12865.48 12856.36 / 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.0583 3042.0
2 | 3366.615 3358.219 3375.0
3| 3432.149 3412.77f 34515
4| 3473.153 3453.33F 3492.9¢
51 3552.474) 3543.95F 3560.9
6 | 3680.091] 3672.99p 3687.1
7| 3842.836) 3836.58 3849.04
8 | 4203.838 4193.70F 4213.9
9| 5180.126] 5176.524 518,3./728
10| 5291.208 528778 5204.682
11| 5700.687] 5689.38[ A?ll.g D4
12 | 5843.129 584¢ 5846.258
13| 5860.729 5851/'[/14 5870.344
14 | 5866.576 58§5.227 5870.96
15| 6008.828 ﬁ604.271 6013.384
16 | 6192.594/ 6182.54L 6202.648
17| 6298.994 6294.656 6303.383
18 687%363 6870.128 6876.598
19 69/03.79 6894.561 6913.018
20 /6971.019 6967.620 6974.408
Z;L/ 6985.879 6982.46[L 6989.296
/22 6995.012 6991.486 6998.5388
/ 23| 7009.091] 7002.26Ff 7015.914
/ 24 | 7023.426 7019.43L 7027.422
25| 7035.244 7031.664 7038.825
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7045.484] 7041.962 7049.0(
27| 7057527 7050.655 7064.3
28| 7074.71d  7070.399 7079.0
29| 7150539  7136.65 7164.4]
30| 7245544 7237.995 7253.0
31| 7301145 7297.011 7305.2
32| 7783508 7778.087 7788.9
33| 8361.16d 8355.605 8366.7
34| 8476.978 8470.468 8483.4
35| 8767557 8761.746 8773.3
36| 9362525 9353.951 9371.0
37| 9671.94 9664.199 9679.6
38| 9750.037 9751.081 9766.9
39| 9788.134 9772.707 9803.5
40| 9871.157 9861.387 9880.9
41| 11302.64 1129558 11309.
42| 10485.61 10471.48 10499
43| 10776.74 10762.28 10791
44| 11475.80 11468.27 11483
45| 1149479 11487.31 11502.
46| 11529.86 11522.68 11537
47| 11555.31] 11541.01 11569.
48] 11655.19 11616.98 11693
49| 11709.909 11701.41 11718
50| 11761.94 11724.7p 11799.
51| 11858.02 11814.24 11901/
52| 11000.8 11902.01 11977.58
53| 11939.01 11029.88 119482
54| 12348.32 12339.4p /12357.22
55| 12866.6 1285857 12874.62
56| 13072.62 13064.4p 13080.81
57| 13090.91] 13¢82.14 13099.68
58 | 13360.65 /133517 13369.59
59 | 13807.33 13786.47 13828.18
60 | 1391342 13897.53 13930.82
61| 14043.99 1403587 14052.09
62 | 14092.28 14084.11 14100.46
63 /1412528 14117.13 14133.43
64| 14148.15 14130.9D 14156.32

/65| 14197.84 14181.99 14213.69

/66| 14258.2d 14249.88 14266.69
67 | 14429.84 14414.3p 14445.85
68| 14384.6d 14357.5 1441178
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69| 14530.4| 14520.1 145407
70 | 18801.94 18784.71 18819.18
71| 18861.88 18844.2p 18879.55
72 | 18904.03 18884.6f 189234
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.40 21738.29
75| 22998.95 22839.6[1 23158.29
76 28314| 28282.63 28345.37
77 | 28518.76 28486.77 28550.75

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z

Number

1 5843

2 11445

3 11529

4 11685

5 11759

6 11903

7 12452

8 12579

Table 5.

m/z géner m/z left edge m/z right edge

1 / 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
;’/ 3679.430 3674.080 3684.770
4 3840.800 3834.81p 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
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4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.43Q 5549.44p 5561.410
11 5582.800 5578.98p 5586.600
12 5635.590 5631.64D 5639.580
13 5706.610 5701.52p 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58D 5844.780
16 5873.770 5870.20D 5877.380
17 5890570 5885.73p 5895.410
18 6107.260 6102.29p 6112.200
19 6129.670 6125.72p 6133.610
20 6328.570 6323.73p 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04p 6955.980
23 6981.660 6977.58p 6985.780
24 7004.170 6999.33p 7009.000
25 7054.21Q 7048.22p 7060.1
26 7153.620 7148.91p 7158,480
27 7295.310 7289.32p 7301200
28 7421.920 7417.97D 7425870
29 8357.210 8351730  / 8362.680
30 8762.290 8756430 /  8768.140
31 8992.44Q 8987.35D/  8997.580
32 9199.780 9103.160 9206.400
33 9794.720 9791/58D 9798.160
34 10000.024 9943.53D 10006.50
35 10018.61d  0013.260 10023.960
36 10090.630 / 10083.880 10097.370
37 10174.76 /  10168.520 10181.000
38 10200.614 10191.950 10209.2/70
39 10657 444 10651.960 10662.9110
40 10744.844 10704.160 10723.510
41 19612.754 10905.490 10920.000
42| /11402.140 11396.410 11407.870
43| / 11432.410 11425.280 11439.540
44 11466.164 11459.660 11472.650
%% 11488.194 11481.820 11494550
/46 11520.584 11514.720 11526.480
/a7 11543.884 11538.400 11549.350
48 11563.084 11556.070 11570.080
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49

11620.250 11613.12p 11627.3
50 11676.22 11670.870 11681.5
51 11699.26( 11694.040 11704.4
52 11723.20Q 11716.450 11729.9
53 11744.21q 11739.370 11749.0
54 11775.74( 11767.330 11784.1
55 11821.60 11814.600 11828.6
56 11839.68( 11833.950 11845.4
57 11882.56 11877.850 11887.2
58 11900.77q 11894.660 11906.8
59 12401.80Q 12392.760 12410.8
60 12975.74( 12968.730 12982.7
61 13104.01q 13098.150 13109.8
62 13145.13( 13138.380 13151.8
63 13399.43( 13388.090 13410.7
64 13475.49( 13468.100 13482.8
65 13622.78( 13616.670 13628.8
66 13648.07( 13642.590 13653.5
67 13677.10Q 13670.860 136833
68 13735.49( 13731.670 13759.310
69 13781.97Q 13774.960 £53788.970
70 13800.22( 13794.870  / 13805.570
71 14007.10Q 14002.000 /  14012.180
72 14030.53( 14023.400/  14037.660
73 14057.14( 14051.440 14062.870
74 14078.92( 14072060 14084.770
75 14096.18( 14491.340 14101.020
76 14112224  44107.890 14116.550
77 14137.690 / 14129.540 14145.840
78 14186.02d /  14178.130 14193.910
79 14244344 14232.110 14256.560
80 14280/73( 14272.960 14288.490
81 14468.64( 14403.290 14413.980
82 14423.03( 14418.310 14427.740
83| /14436.400 14431.050 14441.740
84| / 14518.124 14508.310 14527.920
85/  14537.85( 14531.740 14543.960
46 14653.49Q 14645.820 14661.150

/ 87 14715.70Q 14706.780 14724.610
88 15618.16( 15597.660 15638.660
89 17443.59Q 17430.700 17456.470
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90 18734.930 18724.840 18745.010
91 21675.550 21649.880 21701.2P0
92 22987.930 22971.630 23004.2P0
93 23020.930 23009.110 23032.740
94 28038.090 27994.740 28081.480
95 28231.950 28203.250 28260.650
96 28438.910 28393.220 28484.590
97 28804.560 28750.090 28859.080
Table 6
Subset of 42 Subset of 25 Subset of 13

features from
Tables 3, 4, 5 an(

Subset of 32
features from

features from
Tables 3, 4,5 an

features from
| Tables 3, 4,5 an

)

Subget of 22
fedtures (no
atures from

Eight features
(4 not used in
the other

additional Table 5 additional additional oo
features K=3 features features :;il;le 3) CK|2§S'f'ers)
K=3 K=5 K=5
4492 / 4492
/ 5636
5762 /
5841 5841 /
5891
6893 6894 6893
7004 / 7004
7295 /7295
7422 7422 / 7422
8357 / 8357 8357
8762 / 8762 8762 8762
8997/ 8992
9795 / 9795
10000 / 10000
/10175 10175
11402 /
11432 /
11466 11466 11466 11466 11466
11488
H1521 11521 11521 11521
/11544
/11563
/ 11620 11620 11620 11620
11676 11676
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11699 11699
11723 11723 11723
11744 /
11776 /
/11822
11883 11883 /
11901
12976 /
/ 13104
13145 13145
13623 13623
13648 13648 13648 13648 13649 13648
13677 13677
13735 13735 13735 13735 13739
13782 13782 13782 {3782 13782
14007 / 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14148
14244 244
14281 /14281
14423 14423 /14423 14423 14423
14436 14436| / 14436
14538 14538 14538 14538 14534
147 14716
17444 /
18735 /
22988 /22988 22988 22988 22984
23021 /
28038 28038 28038 28038 28034
28237 28232 28232 28232 28232
/ 28439 28439
/68805 28805 28805
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16. A system for predicting whether a cancer paighkely to benefit from administration
of a yeast-based immune response generating theitéugy alone or in combination with
another anti-cancer therapy, comprising, in contimna

a mass spectrometer generating a mass spectromafbdood-derived sample from the
cancer patient;

a machine readable memory storing a training fselfgs-labeled spectya from other
cancer patients, the training set including clateled spectra from plurality’of patients that did
not benefit from the yeast-based immune responsergeng either along’or in combination with
the another anti-cancer therapy and class-labglects from plurality’of patients that did
benefit from the immune response generating theegpgr alone gf in combination with the
another anti-cancer agent; and

a computer system configured to operate on thes trum and classify the mass
spectrum using the training set, producing a dktssl fopthe mass spectrum, wherein the class
label predicts whether the patient is likely to &nfrgrm administration of the yeast-based
immune response generating therapy either alofrearmbination with another anti-cancer
agent.

17. The system of claim 16, wherein the class lpbadicts whether the patient is likely to
benefit from administration of a yeast-based imnmbe@py for mutated Ras-positive cancer.
18.  The system of claim 16, wherein the yeast-basetunotherapy for mutated Ras-
positive cancers compriseg GI-4000 or the equivalen
19. The system gf claim 16, wherein the class lpbadicts whether patient is likely to
benefit from admynistration of GI-4000 and gemdit&to the patient.

20. The/system of claim 16, wherein the canceepatiomprises a pancreatic cancer patient.

21.
vadues of features in the spectrum in m/z rangestwinclude one or more of the features listed
below in Tables 1, 2, 3, 4, 5 or 6:

The system of claim 16, wherein the computepigigured to obtain integrated intensity
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Table 1

m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874
Table 2
m/z m/z left | m/z right
Pek # | center edge edge
1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77f  3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474| 3543.95F] 3560.992
6 | 3680.091] 3672.995 3687.187
7| 3842.836/ 3836.58 3849.092
8 | 4203.838] 4193.70fy 4213.969
9 | 5180.126| 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687 5689.38L 5711.99
12| 5843.129 5840 5846.248
13| 5860.729 5851.114 587f3 14
14| 5866.576 5862.22F 5,8/70.9 D6
15| 6008.828 6004.27]1 AiOlS.S 34
16 | 6192.594 6182.54}{ 6202.648
17 | 6298.994 6294,6/55 6303.383
18 | 6873.363 6876.128 6876.598
19| 6903.79 ,6694.561 6913.018
20| 6971.019/ 6967.62D 6974.408
21 6985.8,7{9 6982.46[L 6989.296
22 69954)12 6991.486 6998.538
23| 7p69.001] 7002.26F 7015.914
24 |/7023.426 7019.43L 7027.422
28| 7035.244 7031.664 7038.825
/26 7045.484 7041.96p 7049.005
/ 27| 7057.527 7050.65p 7064.399
/ 28 | 7074.719 7070.399p 7079.089
29| 7150.539 7136.6b 7164.429
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30 | 7245544) 7237.996 7253.0¢
31| 7301.145 7297.01f 7305.2
32| 7783.508 7778.087 7788.9
33| 8361.164 8355.605 8366.7
34| 8476.978 8470.468 8483.4
35| 8767.557 8761.74p 87733
36| 9362.525 9353.951 9371.0
37| 9671.94 9664.19D 9679.6
38| 9750.032 9751.081 9766.9
39| 9788.134 9772.707 98035
40| 9871.152 9861.387 9880.9
41| 11302.64 1129558 11309.
42| 10485.61 10471.48 10499
43| 10776.72 10762.28 10791.
44| 1147586 11468.27 11483.
45| 11494.79 11487.31 11502.
46| 11529.84 11522.68 11537
47| 11555.31 11541.01 11569.
48| 1165518 11616.93 11693.
49| 11709.95 11701.41 11718.
50 | 11761.94 11724.7p  11799.
51| 11858.02 11814.24 11901.
52| 11909.8 11902.00 11917.
53| 11939.01 11929.83 11948
54| 12348.32 12339.4p 12357.
55| 12866.6 12858.5] 128744
56| 13072.62 13064.4p 13080.B1
57 | 13090.91 13082.14 14099.68
58| 13360.65 13351.F /13369.59
59| 13807.33 13786.4f 13828.18
60 | 13913.92 1389753 13930.82
61| 14043.08 14#35.87 14052.p9
62| 14092.2d Z4084.11 14100.46
63| 14125.28/ 14117.18  14133.43
64| 1414815 14139.99 14156.82
65| 14197.84 14181.9p 14213.69
66 | 14258.28 14249.88 14266.59
67 /14429.84 14414.3p 14445.85
68| 14384.6d 14357.5 14411.78
/69| 145304 145201  14540[7
/70| 18801.94 18784.71 18819.18
71| 18861.89 18844.2D 18879.55
72| 18904.03 18884.67  18923.4
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73| 19860.06| 19771.09 19949.03
74| 21710.89 21683.40 21738.29
75| 22998.95 22839.61 23158.29
76 28314| 28282.63 28345.37
77 | 28518.76 28486.77 28550.
Table 3
m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.3&) 3459.400 3467.300
2 360,9./960 3605.630 3614.280
3 3ﬁ’§9.430 3674.080 3684.770
4 /3840.800 3834.810 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
/ 9 5405.660 5400.820 5410.500
10 5555.430 5549.44D 5561.410
11 5582.800 5578.98p 5586.620
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12

5635.590 5631.640 5639.530
13 5706.610 5701.52p 5711.700
14 5762.000 5758.050 5765.940
15 5840.660 5836.58D 5844.730
16 5873.770 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72pD 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.250 6896.900
22 6951.990 6948.04D 6955.980
23 6981.660 6977.58p 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.22pD 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.320 7301.2
28 7421.920 7417.970 7425.8
29 8357.210 8351.73D 8362.6
30 8762.290 8756.43pD 876%40
31 8992.440 8987.35D 8967.5 B0
32 9199.780 9193.16pD /6206.4 DO
33 9794.720 9791.28p / 9798.160
34 10000.020 9993.530D / 10006.510
35 10018.610 10013.269/ 10023.960
36 10090.630 10083.%0 10097.370
37 10174.760 101@8/.520 10181.0p0
38 10200.610 19{91.950 10209.2/70
39 10657.440 /.{0651.960 10662.9110
40 10713.840 / 10704.160 10723.510
41 10912.750/ 10905.490 10920.0p0
42 11402.146 11396.410 11407.870
43 1143%10 11425.280 11439.540
44 1146/6.160 11459.660 11472.650
45 ,]/.f488.190 11481.820 11494.550
46 /11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
4%/ 11563.080 11556.070 11570.080
/9 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
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11744.210 11739.37D 11749.050
54 11775.744 11767.330 11784.140
55 11821.604 11814.600 11828.600
56 11839.684 11833.950 11845.410
57 11882.564 11877.850 11887.2770
58 11900.774 11894.660 11906.880
59 12401.804 12392.760 12410.840
60 12975.744 12968.730 12982.740
61 13104.014 13098.150 13109.860
62 13145.134 13138.380 13151.880
63 13399.434 13388.090 13410.760
64 13475.494 13468.100 13482.870
65 13622.784 13616.670 13628.800
66 13648.074 13642.590 13653.540
67 13677.104 13670.860 13683.340
68 13735.494 13731.670 13739.310
69 13781.974 13774.960 13788.970
70 13800.224 13794.870 13805.5
71 14007.104 14002.010 14012400
72 14030.534 14023.400 14047.660
73 14057.144 14051.410 14062.870
74 14078.924 14073.060  /14084.770
75 14096.184 14001340 / 14101.0p0
76 14112.224 14107.890/  14116.550
77 14137.694 14129.540 14145.840
78 14186.024 14179130 14193.910
79 14244.344 14252.110 14256.560
80 14280730  %4272.960 14288.400
81 14408.640 / 14403.290 14413.980
82 14423.03d /  14418.310 14427.740
83 14436.404 14431.050 14441.740
84 14518 24 14508.310 14527.900
85 14527 850 14531.740 14543.960
86 14653.49( 14645.820 14661.150
87| /14715704 14706.780 14724.610
88| / 15618.160 15597.660 15638.660
89 17443.594 17430.700 17456.470
90 18734.93q 18724.840 18745.010

/a1 21675.550 21649.880 21701.200

s 22987.930 22971.630 23004.220

93 23020.930 23009.110 23032.740
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94 28038.090 27994.740 28081.480

95 28231.950 28203.250 28260.650

96 28438.910 28393.220 28484.590

97 28804.560 28750.090 28859.080
Table 6
Subset of 42 Subset of 25 Subset of 13

features from
Tables 3, 4, 5 ang

Subset of 32
features from

features from
Tables 3, 4,5 an

features from
| Tables 3, 4,5 an

i

Subset of 22
features (no
features frgm

Eight features
(4 not used in
the other

additional Table 5 additional additional .
features K=3 features features ;igle 3) (I:<I::sgsmers)
K=3 K=5 K=5
4492 /4492
/ 5636
5762
5841 5841 /
/ 5891
6893 6893 / 6893
7004 / 7004
7295 7205 /
7422 7422 7422
8357 8357 8357
8762 762 8762 8762
8992 / 8992
9795 / 9795
10000 / 10000
10175 10175
11402 /
11432 /
11466 /11466 11466 11466 11466
11488 /
us21| /11521 11521 11521
11544
115
1620 11620 11620 11620
/11676 11676
/11699 11699
/11723 11723 11723
/ 11744
11776
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11822
11883 11883 /

11901 /
12976 /

13145 13145 /

13623 13623

13648 13648 13648 13648 13648 13648
13677 3677

13735 13735 13735 13735 /13735

13782 13782 13782 13782 /13782
14007 14007

14057 14057 14057 14057/ 14057

14096 14096 /

14112 14112 /

14138 14138 /

14244 14244/

14281 14281| /

14423 14423 14423 14423 14423

14436 14436 / 14436

14538 14538 {4538 14538 14539
14716 / 14716

17444 /
18735 /

22988 22988 22988 22988 22984

23021 /

28038 28038 28038 28038 28034

28232 /28232 28232 28232 28232
/28439 28439

28805| /28805 28805

a mass spectrometer generating a mass spectromafbdood-derived sample from the

cancer patient;

107



a machine readable memory storing a training fsefags-labeled spectra from other
cancer patients, the training set including clateled spectra from plurality of patients that'did
not benefit from the immune response generatingfyeeither alone or in combination with the
another anti-cancer therapy and class-labeled spiotn plurality of patients that dig/benefit
from the immune response generating therapy edtloge or in combination with the another
anti-cancer agent; and

a computer system configured to operate on the s@esctrum and cléssify the mass
spectrum using the training set, producing a dktssl for the mass specifum, wherein the class
label predicts whether the patient is not likelytwiain benefit from a yeast-based
immunotherapy either alone or in combination witlother anti-capCer agent.

23.  The system of claim 22, wherein the yeastdasendnotherapy for cancer comprises a
yeast-based immunotherapy for mutated Ras-posiineér.

24.  The system of claim 23, wherein the yegst-basetlinotherapy for mutated Ras-
positive cancer comprises GI-4000 or the egdivalent

25. The system of claim 24, wherei# the class Ipbadicts whether the patient is not likely

to benefit from administration of GI-4000 and getalsine.
26.  The system of claim 24, wherein the canceepatiomprises a pancreatic cancer patient.
27. The system of claim 22, wherein the compweonfigured to obtain integrated intensity

values of features inthe spectrum in m/z rangdaswinclude one or more of the features listed
below in Table 1,2, 3, 4, 5 or 6:

Table 1

m/Z center of feature m/Z left edge of feature mght edge of feature
5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
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11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.0
2 | 3366.615 3358.219 3375.0
3| 3432.149] 3412.77fy 3451.%
4| 3473.153 3453.33F 3492.9¢
5| 3552.474] 3543.95F 3560.9
6 | 3680.091] 3672.995 3687.1
7 | 3842.836| 3836.58 3849.04
8 | 4203.838] 4193.70F 4213.9¢
9 | 5180.126] 5176.524 5183.7}
10| 5291.206 5287.78 5294.6
11 | 5700.687] 5689.38L 5711.9
12 | 5843.129 5840 5846.21
13| 5860.729 5851.114 5870.3
14 | 5866.576 5862.22f 5870.9
15| 6008.828 6004.27L 6013.3
16 | 6192.594 618254l 6202.6
17 | 6298.994 6294.656 6303.3
18 | 6873.363 6870.12B 6876.5
19| 6903.79] 6894.561 6913.0
20| 6971.019 6967.62D 6974.4
21| 6985.879 6982.46[1 69%2 D6
22| 6995.012 6991.48p 98.538
23| 7009.091 7002.26f7 /7015.914
24 | 7023.426 7019.43{ 7027.422
25| 7035.244 7031664 7038.8p5
26 | 7045.484 70,4/1.962 7049.005
27| 7057.527 ,7650.655 7064.399
28 | 7074.719/ 7070.399 7079.039
29 7150.53/9 7136.65 7164.429
30 7245./544 7237.99p 7253.093
31 7,361.145 7297.011 7305.2}9
32 |/7783.506 7778.08f/ 7788.925
33| 8361.169 8355.60b 8366.734
34 | 8476.978 8470.468 8483.489
35| 8767.557 8761.74p 8773.368
36 | 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
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38| 9750.032] 9751.081 9766.98
39| 9788.134 9772.707 98035
40| 9871.152 9861.387 9880.9
41| 11302.64 1129558 11300.
42| 10485.61 10471.48  10499.
43| 10776.72 10762.28 10791.
44| 11475.84 11468.27 11483.
45| 11494.79 11487.31 11502.
46| 11529.86 11522.63 11537
47| 11555.31 11541.01 11569.
48| 11655.18 11616.98 11693.
49| 11709.95 11701.41 11718.
50| 11761.94 11724.7p 11799.
51| 11858.02 11814.24 11901.
52| 11909.8 11902.00 11917.
53| 11939.01 11929.83 11948
54| 12348.30 12339.4p 12357.
55| 12866.6 12858.5] 12874.¢
56 | 13072.62 13064.42 13080.
57| 13000.91 13082.14 13099.
58| 13360.65 13351.] 13369.}
59| 13807.33 13786.47 13828.
60| 13913.92 13897.58 13930.
61| 14043.98 14035.87 14052.
62| 14002.28 14084.11 14100.
63| 14125.28 14117.13 141334
64| 14148.15 14139.90 14186.82
65| 14197.84 14181.9p 14213.69
66 | 14258.28 14249.88 /14266.59
67 | 14420.84 1441437 1444535
68| 14384.6d 143576 14411.78
69| 14530.4 146201 14540|7
70| 18801.94 1B784.71 18819.18
71| 18861.89/ 18844.2p 18879.55
72| 1800443 18884.67 189234
73| 19860.06 19771.00 19949.03
74| 2171089 21683.4D 21738.29
75 |/£2998.95 22839.61 23158.29
7 28314 28282.63 28345.37
77| 28518.76 28486.77 28550.5
V,\ﬁw
m/z ranges |
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5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge /fﬁ/z right edge
1 3463.350 3459.40 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 367/(08 D 3684.770
4 3840.800 36/34.81 D 3846.780
5 3892.750 /3889.05 D 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.0 4592.710 4601.370
9 540%60 5400.820 5410.500
10 55é5.430 5549.44pD 5561.410
11 /é582.800 5578.98p 5586.620
12 / 5635.590 5631.64pD 5639.530
13 / 5706.610 5701.52p 5711.700
151/ 5762.000 5758.050 5765.940
15 5840.660 5836.58pD 5844.730
/ 16 5873.770 5870.20D 5877.380
/a7 5890.570 5885.73p 5895.4]0
18 6107.260 6102.29D 6112.220
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19 6129.670 6125.720 6133.61
20 6328.570 6323.73D 6333.4
21 6892.580 6888.25D 6896.9
22 6951.990 6948.04D 6955.9
23 6981.660 6977.58D 6985.7
24 7004.170 6999.33D 7009.0
25 7054.210 7048.22D 7060.1
26 7153.620 7148.91D 7158.3
27 7295.310 7289.32D 7301.2
28 7421.920 7417.97D 7425 8]
29 8357.21Q 8351.73D 8362.6
30 8762.290 8756.43D 8768.14
31 8992.440 8987.35D 8997.5
32 9199.780 9193.16D 9206.4
33 9794.720 9791.28D 9798.1¢
34 10000.024 9993.53D 10006.5
35 10018.614 10013.260 10023.9
36 10090.634 10083.880 10097.3
37 10174.76( 10168.520 1018)0
38 10200.614 10191.950 10269.270
39 10657.444 10651.960 £0662.910
40 10713.844 10704.160  / 10723.510
41 10912.754 10905.490 /  10920.000
42 11402.144 11396.410/  11407.870
43 11432.414 11425.260 11439.540
44 11466.164 11459660 11472.650
45 11488.194 11481.820 11494.550
46 1152058  A1514.720 11526.480
47 11543.880 / 11538.400 11549.350
48 11563.084 /  11556.070 11570.080
49 11620.254 11613.120 11627.380
50 11676/424 11670.870 11681.570
51 11649.264 11694.040 11704.480
52 14723.20q 11716.450 11729.950
53| /11744214 11739.370 11749.050
54| / 11775.744 11767.330 11784.140
55/  11821.604 11814.600 11828.600
56 11839.684 11833.950 11845.410
/ 57 11882.564 11877.850 11887.2/70
58 11900.774 11894.660 11906.880
59 12401.804 12392.760 12410.840

112



60 12975.740 12968.73p 12982.7
61 13104.010 13098.150 13109.8
62 13145.130 13138.380 13151.8
63 13399.430 13388.090 13410.7
64 13475.490 13468.100 13482.8
65 13622.780 13616.670 13628.8
66 13648.070 13642.590 13653.5
67 13677.100 13670.860 13683.3
68 13735.490 13731.670 13739.3
69 13781.970 13774.960 13788.9
70 13800.220 13794.870 13805.5
71 14007.100 14002.010 14012.1
72 14030.530 14023.400 14037.6
73 14057.140 14051.410 14062.8
74 14078.920 14073.060 14084.7
75 14096.180 14091.340 14101.0
76 14112.220 14107.890 14116.5
77 14137.690 14129.540 14145.8
78 14186.02q 14178.130 141939
79 14244.340 14232.110 14266.560
80 14280.730 14272.960 14288.490
81 14408.640 14403290  / 14413.980
82 14423.030 14418310 /  14427.740
83 14436.400 14431.050” 14441.740
84 14518.120 14508.310 14527.920
85 14537.850 14537740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 A4706.780 14724.6{10
88 15618.16 / 15597.660 15638.660
89 17443590 /  17430.700 17456.470
90 18734.93( 18724.840 18745.0/10
91 21675/5( 21649.880 21701.2P0
92 22947.93( 22971.630 23004.2P0
93 24020.93 23009.110 23032.740
94 28038.09( 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.910 28393.220 28484.590
47 28804.56( 28750.090 28859.030
Subset of 42 | Subset of 32 Subset of 25 Subset of 13| Subset of 22 Eightfeature+
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features from

features from

features from

features from

features (no

(4 not used in

Tables 3, 4, 5 and Table 5 Tables 3, 4, 5 andl Tables 3, 4, 5 angl features from | the other
additional K=3 additional additional Table 3) classifiers)
features features features K=7 K=3
K=3 K=5 K=5
4492 a92]  /
/5636
5762
5841 5841 /
/ 5891
6893 6893 /6893
7004 /7004
7295 7295 /
7422 7422 7422
8357 8357 / 8357
8762 8762 A762 8762
8992 / 8992
9795 / 9795
10000 10000 /
10175 10175
11402 /
11432 /
11466 11466 /11466 11466 11464
11488 /
11521 1521 /11521 11521
11544 /
11563
11620 11820 11620 11620
11676 A1676
11699 11699
11723 11723 11723
11744
117764
11822
1883 11883
11901
12976
13104
13145 13145
13623 13623
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13648 13648 13648 13648 13649 13648
13677 13677 /

13735 13735 13735 13735 13739 /

13782 13782 13782 13782 13782 /
14007 14007

14057 14057 14057 14057 14057

14096 14096

14112 14112 /

14138 14138 /

14244 14244

14281 14281

14423 14423 14423 14423 14423

14436 14436 14436

14538 14538 14538 14838 14534
14716 / 14716

17444

18735

22988 22988 22988 22988 22984

23021

28038 28038 28048 28038 28039

28232 28232 28232 28232 28232
28439 / 28439

28805 28805 28805

28.  The method of claim 1,
comprises conducting MALD1 TOF mass spectrometry.

29. The method of,

conducting DeepMALDI mass spectrometry in which bhemod-derived sample is subject to

herein the step of catidg mass spectrometry on the sample

laim 28, wherein the MALDI-TORs$8 spectrometry comprises

more than 20,000 laser shots.

30. The method of claim 1, wherein the predefinéz magions are obtained from
investigation of a plurality of mass spectra ofddlederived samples of cancer patients , each of
the rhass spectra obtained by DeepMALDI mass speetrg in which the blood-derived

mples are subject to more than 20,000 laser.shots
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31.  The system of claim 16, wherein the mass speettrer comprises a MALDI-TOF ma
spectrometer configured to obtain speblyaubjecting the blood-derived sample to mor
20,000 laser shots.

32. A non-transitory computer readable mediumisgpdata in the form of a fraining set for
a classifier comprising class-labeled mass spéana a plurality of cancer patents, including
class-labeled mass spectra from plurality of capegents that did not benéfit from a yeast-
based immune response generating therapy eithee aladn combinatior with the another anti-
cancer therapy and class-labeled mass spectraafigarality of cancér patients that did benefit
from the yeast-based immune response generatngph either glone or in combination with
the another anti-cancer therapy, the class lab@ating the stdtus of benefit or non-benefit.
33. The non-transitory computer readable mediygiaam 32, wherein the medium stores
data in the form of a training set for a classiiempyising class-labeled mass spectra from a
plurality of cancer patients, including class-I ass spectra from plurality of cancer patients
that did not benefit from yeast-based immupfothefapynutated Ras-positive cancer either
alone or in conjunction with the another anti-cartberapy and class-labeled mass spectra from
plurality of cancer patients that did benefit frtime yeast-based immunotherapy for mutated
Ras-positive cancer either alone gr'in conjunctiith the another anti-cancer therapy, the class
label indicating the status of berefit or non-bénef

34. The medium of cladm 33, wherein the class kbalicate whether the patients in the
training set benefitted,/or did not benefit, frodmanistration of the combination of GI-4000 and

gemcitabine.

mparing features in the training set including onmore of features listed below in Tables 1,

2, 3 or 4 with a test mass spectrum to therebyymmea class label for the test mass spectrum:
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Table 1

m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.48 11743.1
11900.24 11878.99 11921 4
12865.48 12856.36 128/4 6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.0583 3042.0
2 | 3366.615 3358.219 3375.0
3| 3432.149 3412.77f 34515
4| 3473.153] 3453.33F 3492.9¢
5| 3552.474 3543.95f 3560.9
6 | 3680.091] 3672.99p 3687.1
7| 3842.836) 3836.58 3849.04
8 | 4203.838 4193.70F 4213.9¢
9| 5180.126] 5176.524 5183.7i
10| 5291.206 5287.78 5294.6
11| 5700.687 5689.381 5711.9f
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5/570.3 14
14 | 5866.576 5862.227/5870.9 D6
15| 6008.828 6004.27/f 6013.384
16 | 6192.594 6182/€41 6202.648
17 | 6298.994 62)9/4.655 6303.333
18 | 6873.363 /6/870.128 6876.598
19| 6903.7% 6894.561 6913.018
20 6971.Q'f9 6967.620 6974.408
21 69&6/.879 6982.46[L 6989.296
22 @9/95.012 6991.486 6998.538
23 /7009.091] 7002.26Ff 7015.914
21{ 7023.426 7019.43[L 7027.422
/25 7035.244 7031.664 7038.825
/26| 7045.484 7041.96p 7049.0p5
27| 7057.527 7050.65p 7064.399
28| 7074.719 7070.399 7079.089
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29| 7150539 7136.65 7164.429
30| 7245544 7237.99 7253.083
31| 7301.145 7297.01f 7305.279
32| 7783508 7778.087 7788.9p5
33| 8361.169 8355.605 8366.784
34| 8476.978 8470.468 8483.4B9
35| 8767.557 8761.74p 8773.3p8
36| 9362.525 9353.95[ 9371.088
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.081 9766.982
39| 9788.134 9772.707 9803.5p1
40| 9871.1527 9861.387 9880.9]l8
41| 11302.64 1129558 11309.}6
42| 10485.61 10471.48 10499.F3
43| 10776.72 10762.28 10791.p1
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.p7
46| 11520.84 11522.68 115371
47| 11555.31 11541.01 11569.51
48] 11655.18 11616.93 11693.h4
49| 11709.95 11701.41 11718.49
50| 11761.94 11724.7p 11799.16
51| 11858.02 11814.24 11901.J9
52| 11909.8 11902.00 11917.58
53| 11939.01 11929.83 11948
54| 12348.32 12339.4p 12357p2
55| 12866.6 12858.57 12874.62
56 | 13072.62 13064.4p X3080.B1
57| 13000.91 13082.1%/ 13099.68
58| 13360.65 1335} 13369.59
59| 13807.33 137p6.47 13828.18
60| 13913.92 13897.58 13930.2
61| 14043.99 /14035.87 14052.09
62| 14002.28 14084.11 14100.46
63| 1412528 14117.18 14133.43
64| 14)48.19 14139.9p 14156.82
65| ¥4197.84 14181.90 14213.59
66, 14258.28 14249.88 14266.59
7| 14429.84 14414.3p 14445.5
/68| 14384.6d 14357.6 14411.78
/69| 14530.4 145201 14540|7
70| 18801.94 18784.71 18819.18
71| 18861.89 18844.2p 18879.55
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72| 18904.03| 18884.67 18923|4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.40 21738.29
75| 22998.95 22839.61 23158.29
76 28314| 28282.63 28345.37
77 | 28518.76 28486.77 28550.75

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z
Number

1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579

37. A system for clgssifying a mass spectrum cosimgyi

patient using the training set of claim 32.

38.

clasgifier.

he system of claim 37, wherein the computg@iéments a K nearest neighbor
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39. A method of creating a classifier for predhigtiin advance of treatment, whether a
cancer patient is likely to benefit from a yeassdmhimmune response generating therapyy either
alone or in combination with another anti-cancerdipy, comprising the steps of:

a) performing mass spectrometry on a multitudeatient samples obtained
treatment by the yeast-based immune response gegetteerapy either alone or i combination
with another anti-cancer therapy and generatingri@esponding set of mass sgectra;

b) creating a training set for a classifier byaagping the patients frofn which the samples
in step a) were obtained into two groups correspantb whether or not/Such patients obtained
benefit from the treatment and assigning a cldss @ the respectivg spectra (e.g., “good”/
“poor”, “Quick”/ “Slow”);

c) analyzing the spectra from the two groups émidy distinguishing features in the
spectra characteristic of the patients in the tvomugs; and

d) testing the ability of such distinguishing to predict patient benefit from the
treatment by applying a classification algorithrmgghe class labeled spectra and
distinguishing features identified in step c) tesi/Set of spectra from other patients that were

administered the treatment and evaluating tHe peeoce of the classification algorithm.

40. The method of claim 39, compriging repeatirgsteps b), c) and d) using different

distinguishing features in the specjra in the twaugs of patients.

41.  The method of claim 39, wherein the classiftcatlgorithm comprises a K-nearest

neighbor algorithm.

42. The method 0f claim 39, wherein the mass spewtry of step a) comprises
DeepMALDI mags spectrometry in a MALDI-TOF massapameter in which the sample is

subject to more than 20,000 laser shots.

43.
featufes listed below in Tables 1, 2, 3, 4, 5 or 6:

e method of claim 39, wherein the distinguiglieatures comprise one or more

Table 1
| m/Z center of feature | m/Z left edge of feature |  might edge of feature
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5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9%5 11540.22
11696.79 11650.48 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.0
2 | 3366.615 3358.219 3375.0
3| 3432.149 3412.77f 34515
4| 3473.153 3453.33f 3492.9¢
5| 3552.474 3543.95f 3560.9
6 | 3680.091] 3672.99p 3687.1
7| 3842.836) 3836.58 3849.04
8 | 4203.838| 4193.70Ff 4213.9¢
9| 5180.126] 5176.524 5183.7i
10| 5291.206 5287.783 5294.6
11| 5700.687, 5689.38L 5711.9
12 | 5843.129 5840 5846.24
13| 5860.729 5851.114 5870.3
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.271 60],8/.3 B4
16 | 6192.594 6182.5411 @ZOZ.G 18
17 | 6298.994 6294.65b /6303.3 B3
18 | 6873.363 6870.12/’8/ 6876.598
19| 6903.79 6894561 6913.018
20| 6971.019 69ﬁ’§.629 6974.408
21| 6985.879 )6682.461 6989.296
22| 6995.012/ 6991.486 6998.5388
23 7009.951 7002.26)f 7015.914
24 702)3./426 7019.43L 7027.422
25 7}265.244 7031.664 7038.825
26 |/7045.484 7041.96p 7049.005
7057.527, 7050.65p 7064.399
/28 7074.719 7070.399 7079.089
/ 29| 715053d 7136.65 7164.429
/ 30| 7245544 7237.996 7253.093
31| 7301.145 7297.011 7305.2}9
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32| 7783.506| 7778.087 7788.92
33| 8361.169 8355.605 8366.7
34| 8476.978 8470.468 8483.4
35| 8767.557 8761.74p 87733
36| 9362.525 9353.95[1 9371.0
37| 9671.94 9664.19D 9679.6
38| 9750.032 9751.081 9766.9
39| 9788.134 9772.707 98035
40| 9871.152 9861.387 9880.9
41| 11302.64 1129558 11309.
42| 10485.61 10471.48 10499.
43| 10776.72 10762.28 10791.
44| 1147584 11468.27 11483.
45| 11494.79 11487.31 11502.
46| 11520.84 11522.68 115317,
47| 11555.31 11541.01 11569.
48] 11655.18 11616.98 11693.
49| 11700.95 11701.41 11718.
50 | 11761.94 11724.7p  11799.
51| 11858.04 11814.24 11901.
52| 11909.8 11902.00 11917.
53| 11930.01 11929.83 11948
54| 12348.37 12339.4p 12357.
55| 12866.6 12858.5] 12874.¢
56| 13072.62 13064.42 13080.
57| 13090.91 13082.14 13099768
58| 13360.65 13351.F 13369.59
59 | 13807.33 13786.47 13828.18
60| 13913.92 13897.53 13930.2
61| 14043.98 1403547 14052.p9
62| 14092.2d 14084.11 14100.46
63| 14125.28 14117.18 14133.4i3
64 | 14148.15 /14139.90 14156.82
65| 14197.84 14181.9p 14213.59
66 | 1425828 14249.88 14266.59
67| 14469.84 14414.3p 1444585
68| ¥4384.69 14357.5 14411.78
69/ 14530.4 145201  14540|7
70| 18801.94 18784.71 18819.18
71| 18861.89 18844.2D 18879.55
72| 18904.03 18884.67  18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.4D 21738.09
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75

22998.95

22839.61

23158.2

9

76

28314

28282.63

28345.3

37

77

28518.76

28486.7)7  28550.

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

VS

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center mpz/left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960] 3605.630 3614.280
3 3679.;140 3674.080 3684.770
4 384({800 3834.810 3846.780
5 ;9592.750 3889.050 3896.440
6 /4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
/é 5405.660 5400.820 5410.500
10 5555.430 5549.44D 5561.410
/ 11 5582.800 5578.98p 5586.620
12 5635.590 5631.64pD 5639.530
13 5706.610 5701.52p 5711.700
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14

5762.000 5758.050 5765.940
15 5840.660 5836.58p 5844.730
16 5873.770 5870.200 5877.380
17 5890.570 5885.73D 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72pD 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04pD 6955.9380
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33D 7009.000
25 7054.210 7048.22D 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.32D 7301.290
28 7421.920 7417.97D 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43D 8768.140
31 8992.440 8987.35D 8997.580
32 9199.780 9193.16pD 9206.4
33 9794.720 9791.28D 9798160
34 10000.020 9993.530 10()0/6.510
35 10018.610 10013.260 J{({023.960
36 10090.630 10083.880 10097.370
37 10174.760 10168.520 10181.0p0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.980 10662.910
40 10713.840 10704460 10723.510
41 10912.750 10965.490 10920.0p0
42 11402.140 )./1396.410 11407.870
43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.19¢9 11481.820 11494.550
46 11520,g80 11514.720 11526.430
47 115%.880 11538.400 11549.350
48 ],24363.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
,'z'é 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.060
54 11775.74Q 11767.330 11784.140
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55

11821.600 11814.600 11828.6
56 11839.680 11833.950 11845.4
57 11882.560 11877.850 11887.2
58 11900.770Q 11894.660 11906.8
59 12401.800 12392.760 12410.8
60 12975.740 12968.730 12982.7
61 13104.010Q 13098.150 13109.8
62 13145.130 13138.380 13151.8
63 13399.430 13388.090 13410.7
64 13475.490 13468.100 13482.8
65 13622.780 13616.670 13628.8
66 13648.070 13642.590 13653.5
67 13677.100 13670.860 13683.3
68 13735.490 13731.670 13739.3
69 13781.97Q 13774.960 13788.9
70 13800.220 13794.870 13805.5
71 14007.100 14002.010 14012.1]
72 14030.530 14023.400 14037.6
73 14057.140 14051.410 1406,2./8
74 14078.920 14073.060 14984.7|70
75 14096.180 14091.340 /{4101.020
76 14112.22Q 14107.890 /14116.550
77 14137.690 14129.540 / 14145.840
78 14186.020 14178.139/ 14193.910
79 14244.340 14232.ﬁ0 14256.560
80 14280.730 14272/.960 14288.400
81 14408.640 14403.290 14413.980
82 14423.030 /.f4418.310 14427.740
83 14436.400 / 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.8,'56 14531.740 14543.960
86 14653./490 14645.820 14661.150
87 147/_{5.700 14706.780 14724.610
88 16618.160 15597.660 15638.660
89 /17443.590 17430.700 17456.4/70
90 / 18734.930 18724.840 18745.0110
9y 21675.55( 21649.880 21701.2P0
/62 22987.93( 22971.630 23004.220
/ 93 23020.93( 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.95(¢ 28203.250 28260.6p0
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96 28438.910 28393.220 28484.590
97 28804.56( 28750.090 28859.030
Table 6
i:ttﬁgso;rgrzn Subset of 32 i:?jfetsogrcz)?n ii?jfésolfri?n il;?jreésoznzoz Ei n(;tfﬁg;[el:jr?r?
Tab_le;s 3, 4, 5 andl features from Tab_le;s 3,4,5an iTab_Ie;s 3,4,5and features from he other
additional Table 5 additional additional i,
features K=3 features features :;it;le 3) cKligsmers)
K=3 K=5 K=5
4492 /4492
/ 5636
5762 /
5841 5841
5891
6893 6893 / 6893
7004 / 7004
7295 7295 /
7422 7422 / 7422
8357 8357| / 8357
8762 8762/ 8762 8762
8992 / 8992
9795 / 9795
10000 /10000
10175  / 10175
11402 /
11432
11466 11486 11466 11466 11464
11488 /
11521 /11521 11521 11521
11544 /
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
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11901

12976 /
14104
13145 13145 /
13623 13623
13648 13648 13648 13648 13649 13648
13677 13677/
13735 13735 13735 13735 13735
13782 13782 13782 13782 A3782
14007 /14007
14057 14057 14057 14057 /14057
14096 14096
14112 14112
14138 14138 /
14244 14244 /
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14534
14716 / 14716
17444 /
18735
22988 22988 22988 22988 22984
23021
28038 28038 28038 28038 28034
28232 28236 28232 28232 28232
;g&gg 28439
28805 /28805 28805

44,

The metfod of claim 39, further comprising paerfing a partial ion current

normalizatiopr of the spectra based on featurelsdrspectra in the training set.

45.
clinjical data for the patients in the training set.

46.

he method of claim 39, wherein the class lBbet determined by investigation of

A method of selecting a cancer patient to eatéd with yeast-based immunotherapy,
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wherein the patient is to be selected by a masstispnetry and classification test, the
test comprising the steps of:

(a) conducting mass-spectrometry on a blood-ddrisample from the pagient and
obtaining a mass spectrum from the sample;

(b) in a programmed computer, performing one orenpredefined pre-processing steps
on the mass spectrum, obtaining integrated intenstues of selected feafures in the mass
spectrum over predefined m/z ranges after the peegsing steps/are performed, and
comparing the integrated intensity values with @ning set comprisifig class-labeled spectra
from other cancer patients treated with the yeasetl immunotherapy and classifying the mass
spectrum with a class label,

and wherein the class label for the mass specitndipates that the patient is likely to
benefit from the yeast-based immunotherapy for eanc

47. The method of claim 46, wherein the patienadslitionally treated with one or more
additional anti-cancer therapies, either priordghcurrently with, or after, treatment with the

yeast-based immunotherapy for cancer.

48.  The method of claim 47, wheyein the additicaati-cancer therapies are selected from:
surgery, chemotherapy, radiatiory’ therapy, targetadcer therapy, palliative care, or any
combination thereof.

49. The method of claim 46, wherein the yeast-bassdunotherapy is a whole, heat-
inactivated recombinapt yeast that has expressecomore cancer antigens from the patient’s
cancer.

50. The method of claim 49, wherein the yeabbis1 Saccharomyces cerevisiae.

51. The method of claim 46, wherein the patieag mutated Ras-positive cancer and wherein

the patient is administered a yeast-based immuregtlgdor mutated Ras-positive cancer.
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52. The method of claim 51, wherein the patienadslitionally treated with one or mor,
additional anti-cancer therapies, either priordoncurrently with, or after, treatment withy'the

yeast-based immunotherapy for mutated Ras-positiveer.

53.  The method of claim 52, wherein the additicaati-cancer therapies are Selected from:
surgery, chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any

combination thereof.

54.  The method of claim 51, wherein the mutated-fptastive £ancer is selected from:
pancreas cancer, non-small cell lung cancer (NSCktGlprecta)’cancer (CRC), endometrial
cancers, ovarian cancers, melanoma or multiple onya!
55.  The method of claim 51, wherein the mutated pastive cancer is pancreas cancer.

56. The method of claim 51, wherein the/yeasebasnmunotherapy for mutated Ras-

positive cancer is a whole, heat-inactivated yedaarii yeast that has expressed a mutated Ras

antigen.

57.  The method of claim 55,
positive cancer is a product in t

erein the yeast-basadunotherapy for mutated Ras-
GI-4000 sesiegeast-based immunotherapy products, or the

equivalent.

58. The method of
4016 or GI-4020.

aim 57, wherein the producsetected from GI-4014, GI-4015, GlI-

59. The mgthod of claim 51, wherein the yeast-basedunotherapy is administered in

conjunctionAvith gemcitabine or the equivalent.

60.

prior to treatment with the yeast-based immunothera

The method of claim 51, wherein the cancerepés tumor has been surgically resected
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61. The method of claim 49, wherein the training gamprises class-labeled spectra fprom
other cancer patients who obtained benefit anchdidobtain benefit from administration gt the

yeast-based immunotherapy either alone or in coatioim with another anti-cancer therapy.

62. The method of claim 46, wherein the predefifestures include one oy’more features

listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035 5851402
6433.537 6427.831 6439.244
8765.432 8757.666 §773.197
9669.883 9618.946 / 9720.82
11442.47 11428.4% / 11456.49
11474.93 11460.88 / 11488.99
11529.59 11518.9%5 / 11540.22
11696.79 11650.43 / 11743.15
11900.24 11878.99 / 11921.49
12865.48 12856.36 / 128746
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.005
2| 3366.615 3358.219 3375.011
3| 3432.149 3412.77f 34515
4 | 3473.153 3453.337 3492969
5| 3552.474 3543.95] 3590.992
6| 3680.091 3672.995 2687.187
7| 3842.836] 3836.58/3849.092
8 | 4203.838 4193.787 4213.969
9| 5180.126 51754324 5183.728
10| 5291.208 5687.78 5294.682
11 | 5700.687 /5689.381 5711.994
12 | 5843.129 5840 5846.258
13 | 5860,72d 5851.114 5870.344
14 | 5866576 5862.227 5870.96
15 | 6608.828 6004.2711 6013.384
16/ 6192.594 6182.54L 6202.648
17| 6298.994 6294.655 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20 | 6971.019 6967.629 6974.408
21| 6985.879 6982.46[L 6989.296
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22| 6995.012| 6991.486 6998.53
23| 7009.091 7002.26f 7015.9
24| 7023.426 7019.431 7027.4
25| 7035.244 7031.664 7038.8
26 | 7045484 7041.96P 7049.0
27| 7057.527 7050.655 7064.3
28| 7074.719 7070.399 7079.0
29 | 7150.539 7136.65 7164.41
30 | 7245544 7237.995 7253.0
31| 7301.145 7297.011 7305.2
32| 7783.506 7778.087 7788.9
33| 8361.169 8355.606 8366.7
34 | 8476.978 8470.468 8483.4
35| 8767.557 8761.74p 8773.3
36 | 9362.525 9353.950 9371.0
37| 9671.94 9664.199 9679.6
38| 9759.032 9751.081 9766.9
39 | 9788.134 9772.70F 9803.5
40| 9871.152 9861.387 9880.9
41| 11302.64 11295.58 11309.
42| 10485.61 10471.4B 10499.
43| 10776.72 10762.28 10791.
44| 11475.86 11468.2] 11483.
45| 11494.79 11487.31 11502.
46| 11529.86 11522.68 11537
47| 11555.31] 1154101 115694
48] 11655.18 11616.98 11693.44
49| 11709.95 11701.41 14718.49
50| 11761.94 11724.7p /11799.16
51| 11858.04 11814.2¢ 11901.79
52| 11000.8 1190200 11917.58
53| 11930.01] 1192088 119492
54| 12348.37 12339.4p 12357.22
55| 12866.6/ 12858.57 12874.62
56 | 1307262 13064.4p 13080.81
57| 13090.91 13082.14 13099.68
58| 13860.65 133517 13369.59
59 |/13807.33 13786.47 13828.18
69| 13913.92 13897.58 13930.82
61| 14043.98 14035.87 14052.09
62 | 14092.28 14084.11 14100.46
63| 14125.28 14117.18 14133.43
64 | 14148.15 14139.90 14156.82
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65| 14197.84| 14181.99 14213.69
66 | 14258.28 14249.88 14266.69
67 | 14429.84 14414.3p 1444535
68| 14384.69 14357.6 14411.78
69| 14530.4 14520.1 14540|7
70 | 18801.94 18784.71 18819.18
71| 18861.88 18844.2p 18879.55
72| 18904.03 18884.67 18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.40 21738.29
75| 22998.95 22839.61 23158.29
76 28314| 28282.63 28345.37
77 | 28518.76 28486.77 28550.75

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903 /
7 12452 /
8 12579
Table 5. /
/ m/z center m/z left edge m/z right edge
/ 1 3463.350 3459.400 3467.300
/ 2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
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4 3840.800 3834.810 3846.74
5 3892.750 3889.050 3896.44
6 4077.700 4072.100 4083.3
7 4492.020 4485.400 4498.64
8 4597.040 4592.710 4601.31
9 5405.660 5400.820 5410.5(
10 5555.430 5549.44pD 5561.4
11 5582.800 5578.98p 5586.61
12 5635.590 5631.64pD 5639.5
13 5706.610 5701.520D 5711.7
14 5762.000 5758.050 5765.94
15 5840.660 5836.58pD 5844.7
16 5873.770Q 5870.20D 5877.3
17 5890.570 5885.73p 5895.4
18 6107.260 6102.29D 6112.2]
19 6129.670 6125.720 6133.6
20 6328.570 6323.73D 6333.4
21 6892.580 6888.250 6896.9
22 6951.990 6948.04pD 6955%30
23 6981.660 6977.58D 6985[.7 B0
24 7004.170 6999.33p }‘609.0 DO
25 7054.210 7048.22p /7060.1 b0
26 7153.620 7148.91D 7158.380
27 7295.310 7289.320D / 7301.290
28 7421.920 7417.97{ 7425.870
29 8357.210 835]/{33 8362.680
30 8762.290 87,&5.43[) 8768.140
31 8992.440 /8/987.350 8997.530
32 9199.780 / 9193.16D 9206.400
33 9794.720 9791.28D 9798.160
34 10000.02¢ 9993.530D 10006.510
35 10018.ﬁ{O 10013.260 10023.960
36 10090/.630 10083.880 10097.370
37 19{74.760 10168.520 10181.000
38 AOZOO.GIO 10191.950 10209.2/70
39 / 10657.440 10651.960 10662.9110
40 10713.840 10704.160 10723.510
4/.( 10912.750 10905.490 10920.0P0
/42 11402.140 11396.410 11407.870
/ 43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
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45

11488.190 11481.820 11494.5
46 11520.580 11514.720 11526.4
47 11543.880 11538.400 11549.3
48 11563.080 11556.070 11570.0
49 11620.250 11613.120 11627.3
50 11676.220 11670.870 11681.5
51 11699.260 11694.040 11704.4
52 11723.200 11716.450 11729.9
53 11744.210 11739.370 11749.0
54 11775.740 11767.330 11784.1]
55 11821.600 11814.600 11828.6
56 11839.680 11833.950 11845.4
57 11882.560 11877.850 11887.2
58 11900.77Q 11894.660 11906.8
59 12401.800 12392.760 12410.8
60 12975.740 12968.730 12982.7|
61 13104.010 13098.150 13109.8
62 13145.130 13138.380 13151.8
63 13399.430 13388.090 13410/7
64 13475.490 13468.100 134,8/2.870
65 13622.780 13616.670 628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.310
69 13781.970Q 13774.996 13788.970
70 13800.220 13794@70 13805.570
71 14007.100 1490/2.010 14012.190
72 14030.530 %023.400 14037.660
73 14057.140Q 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0p0
76 14112./2é0 14107.890 14116.550
77 141?{.690 14129.540 14145.840
78 l;ld86.020 14178.130 14193.9110
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
Bé 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
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86 14653.490 14645.82 14661.150
87 14715.700 14706.780 14724610
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.470
90 18734.930 18724.840 18745.010
91 21675.55( 21649.880 21701.2P0
92 22987.93( 22971.630 23004.220
93 23020.930 23009.110 23032.740
94 28038.09( 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.500
97 28804.56( 28750.090 28859.030
Table 6
fSeL;tt)SfetsoIrgi Subset of 32 fSeL;?jfetsozrcz)% Subset of 22 Eight featurgs
Tables 3, 4, 5 and features from Tables 3, 4,5 an jfeatures (no (4 not used in
additional Table 5 additional features from | the other
features K=3 features :;il;le 3) CK|2§S'f'ers)
K=3 K=5
4492 4492
5636
5762 /
5841 5841 /
/ 5891
6803 /6893 6893
7004 / 7004
7295 7295
7422 7422 7422
8357 / 8357 8357
/8762 8762 8762 8762
/8992 8992
9795 / 9795
10000 10000
/ 10175 10175
14402
/11432
/11466 11466 11466 11466 11464
/ 11488
11521 11521 11521 11521
11544
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11563

11620 11620 11620 11620
11676 11676 /
11699 11699 /
11723 11723 11723 /

11744
11776
/ 11822
11883 11883 /
11901
12976
13104
13145 13145
13623 13623 /
13648 13648 13648 13648 13649 13648
13677 / 13677
13735 13735 13735 13735 13739
13782 13782 13782 13782 13782
14007 14007
14057 14057 14087 14057 14057
14096 14096
14112 /14112
14138 /14138
14244 / 14244
14281 14281
14423 144 14423 14423 14423
14436 14436 14436
14538 /14538 14538 14538 14534
/14716 14716
17444  /
18735
22988 22988 22988 22988 22984
23021
#8038 28038 28038 28038 28039
/ 28232 28232 28232 28232 28232

/ 28439 28439

28805 28805 28805
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63. The method of claim 49, wherein the mass spewtry conducted on the s

comprises conducting MALDI-TOF mass spectrometry.

64. The method of claim 63, wherein the MALDI-TOFass spectrometty comprises
conducting DeepMALDI mass spectrometry in whick thlood-derived sample is subject to

more than 20,000 laser shots.

65. The method of claim 49, wherein the predefimatk regions are obtained from
investigation of a plurality of mass spectra of @anpatients optained by DeepMALDI mass
spectrometry in which blood-derived samples ofhscancer
20,000 laser shots.

atients are subject to more than

66. A method of making a decision on whethér tattr@ cancer patient with yeast-based
immunotherapy, comprising:

a) conducting mass-spectrometry on a blood-dersadple from a cancer patient
and obtaining a mass spectrum from the gample;

b) in a programmed compter, performing one orenmedefined pre-processing
steps on the mass spectrum, obtaifing integratedsity values of selected features in the mass
spectrum over predefined m/z ranges after the peessing steps are performed, and
comparing the integrated inténsity values with @aning set comprising class-labeled spectra
from other cancer patientg’ treated with the yeasetl immunotherapy and classifying the mass
spectrum with a class |dbel; and

C) basing’a decision to administer the yeast-basetlinotherapy for cancer to the
cancer patient when the class label for the masstigpn indicates that the patient is likely to

benefit from the yeast-based immunotherapy for eanc

67.

addigional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

e method of claim 66, wherein the patienadslitionally treated with one or more

yeast-based immunotherapy for cancer.
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68. The method of claim 66, wherein the yeast-basadunotherapy is a whole, he
inactivated recombinant yeast fraBaccharomyces cerevisiae that has expressed one or

cancer antigens from the patient’s cancer.

69. The method of claim 66, wherein the patient hagated Ras-positivé cancer and
wherein the patient is administered a yeast-basadunotherapy for mutated Ras-positive

cancer.

70. The method of claim 69, wherein the producsetected frg
4016 or GI-4020.

Gl-4014, GI-4015, GI-

71.  The method of claim 66, wherein the training prises class-labeled spectra from
other cancer patients who obtained benefit anchdidbbhtain benefit from administration of the
yeast based immunotherapy either alone or in coapoim with another anti-cancer therapy.

72.  The method of claim 66, wherein thg predefifestures include one or more features

listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1

m/Z center of feature m/Z left edge offeature might edge of feature
5841.168 / 5831.03% 5851.302
6433.537 /  6427.831 6439.244
8765.432 /  8757.666 8773.197
9669.883 / 9618.946 9720.82
11442.47 / 11428.45 11456.49
11474.93 / 11460.88 11488.99
11529.59] / 11518.95 11540.22
11696.79] / 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 128746

Table 2 /

/éﬁ/z m/z left | m/z right
Pe& # enter edge edge
1,3039.529 3037.053 3042.005
A 3366.615 3358.219 3375.011
3| 3432.149 3412.77F7 3451.52
/ 4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95f 3560.992
6 | 3680.091] 3672.99p 3687.187
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3842.836] 3836.58 3849.0¢

8 | 4203.838 4193.70F 4213.9¢
9| 5180.126] 5176.52k 5183.71
10| 5291.206 5287.7B 5294.6
11| 5700.687 5689.381 57119
12| 5843.129 5840 5846.25
13| 5860.729 5851.114 5870.3
14| 5866.576 5862.227 5870.9
15| 6008.828 6004.271 6013.3
16| 6192.594 6182.541 6202.6
17| 6298.994 6294.655 6303.3
18| 6873.363 6870.12B 6876.5
19| 6903.79 6894.561 6913.0
20| 6971.01d 6967.620 6974.4
21| 6985.87d 6982.461 6989.2
22| 6995.017 6991.485 6998.5
23] 7009.091 7002.26F 7015.9
24| 7023.426 7019.431 7027.4
25| 7035.244 7031.664 7038.8
26| 7045.484 7041.96p 7049.0
27| 7057527 7050.655 7064.3
28| 7074.71d 7070.399 7079.0
29| 7150539  7136.65 7164.4]
30| 72455544 7237.995 7253.0
31| 7301145 7297.011 7305.2
32| 7783508 7778.087 7788.9
33| 8361.169 8355.605 8360754
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.74p /8773.368
36| 9362525 9353.95¢ 9371.008
37| 9671.94 9664400 9679.681
38| 9750.032 9754.081 9766.982
39| 9788.134 9772.707 9803.561
40| 9871.152,/9861.387 9880.918
41| 1130284 1129558 11309.76
42| 10484661 10471.4B 10499.J3
43| 10776.74 10762.28 10791.p1
44| A1475.80 1146827 11483.45
45/] 11494.7d 11487.31 11502.p7
46| 11520.8d 11522.68 115371
/ 47| 1155531 11541.001 11569.61
48| 11655.18 11616.93 11693.44
49| 11709.909 11701.41 11718.49
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50| 11761.94| 11724.72 11799.1
51| 11858.02 11814.24 11901.
52| 11909.8 11902.001 11917.}
53| 11939.01 11929.83 11948.
54| 12348.32 12339.4p 12357.
55| 12866.6) 12858.5] 12874.¢
56 | 13072.62 13064.4p 13080.
57 | 13090.91 13082.14 13099.
58 | 13360.65 13351.F 13369.}
59 | 13807.33 13786.47 13828.
60 | 13913.92 13897.58 13930.
61| 14043.98 14035.87 14052.
62| 14092.28 14084.1[L 14100.
63| 1412528 14117.13 14133.
64 | 14148.15 14139.90 14156.
65| 14197.84 14181.990 14213.
66 | 14258.28 14249.88 14266.
67 | 14429.84 14414.3p 14445,
68| 14384.69 14357.6 14411.]
69| 14530.4 14520.1 14540
70 | 18801.94 18784.71 18819.
71| 18861.88 18844.2p 18879.
72| 18904.03 18884.67 18923
73| 19860.06 19771.09 19949.
74| 21710.89 21683.40 21738.
75| 22998.95 22839.61 231584
76 28314 28282.63 28345.37
77| 28518.7d 28486.77 26550.75
Table 3
m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599 /

11614 to 11756 /

11687 to 1183}

11830 to 11976

12375 to 12529

12502 tg/12656

2318310 23525

23278 t0 23622

65902 to 67502

Table 4
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Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.40D 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.81D 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.40D 4498.640
8 4597.040 4592.710 4601370
9 5405.660 5400.82p 5410.500
10 5555.43Q 5549.44D /6561410
11 5582.800 5578.08D / 5586.620
12 5635.590 5631.640 /  5639.530
13 5706.610 5701.52p" 5711.700
14 5762.000 5758 95D 5765.940
15 5840.660 5836.58D 5844.780
16 5873.770 5670.20p 5877.380
17 580057 /5885.73D 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72p 6133.610
20 6328.570 6323.73D 6333.410
21 6892/580 6888.25D 6896.900
22 6951.990 6948.04D 6955.930
23|  /6981.660 6977.58D 6985.730
24| / 7004.170 6999.33D 7009.000
25 7054.210 7048.22D 7060.190
2§/ 7153.620 7148.91p 7158.330
47 7295.310 7289.32D 7301.290
28 7421.920 7417.97D 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43D 8768.140
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31 8992.440 8987.350 8997.53
32 9199.780 9193.16p 9206.4
33 9794.720 9791.28p 9798.1¢
34 10000.020 9993.530 10006.5
35 10018.610 10013.260 10023.9
36 10090.630 10083.880 10097.3
37 10174.760 10168.520 10181.0
38 10200.610 10191.950 10209.2
39 10657.440 10651.960 10662.9
40 10713.844 10704.160 10723.5
41 10912.750 10905.490 10920.0
42 11402.144 11396.410 11407.8
43 11432.410 11425.280 11439.5
44 11466.160 11459.660 11472.6
45 11488.190 11481.820 11494.5
46 11520.58( 11514.720 11526.4
47 11543.880 11538.400 11549.3
48 11563.080 11556.070 11570,0)
49 11620.25( 11613.120 11677.3
50 11676.220 11670.870 14681.570
51 11699.260 11694040  /11704.480
52 11723.200 11716.450 / 11729.950
53 11744.210 11730.370 /  11749.050
54 11775.744 11767.330 11784.140
55 11821.600 11814/600 11828.600
56 11839.680 11843.950 11845.410
57 11882.560 14877.850 11887.270
58 11900.77d /'11894.660 11906.880
59 12401.800 / 12392.760 12410.840
60 12975.749 12968.730 12982.740
61 1310491 13098.150 13109.860
62 1314413 13138.380 13151.880
63 13899.43( 13388.090 13410.760
64| /13475.49q 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
o7 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.3{10
69 13781.97( 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
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2 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.8/70
74 14078.920 14073.060 14084.7[70
75 14096.180 14091.340 14101.020
76 14112.220 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.910
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.920
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.610
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.4

90 18734.930 18724.840 1874510
91 21675.550 21649.880 21761.200
92 22987.930 22971.630 24004.220
93 23020.930 23000.100  /23032.740
94 28038.090 27994.740 28081.480
95 28231.950 28203.250 28260.650
96 28438.910 28393.220 28484.590
97 28804.560 28750/090 28859.080

Table 6 /
fSeL;tt)SfetsoIrgi Subset of 32 fSeL;?jfetsozrcz)% I‘Se:tt)jfetsogrii Subset of 22 Eight features

jfea'[ures (no

(4 notused in

Tables 3, 4, 5 and features/from Tables 3, 4, 5 angl Tables 3, 4, 5 an features from | the other
additional Table additional additional .
Table 3) classifiers)
features features features K=7 K=3
K=3 K=5 K=5 B B
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
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7422 7422 7422
8357 8357 83
8762 8762 8762 8762 /
8992 8992 /
9795 9795
10000 10000
10175 10175,
11402 /
11432 /
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
11544
11563 /
11620 11620 11620 11620
11676 11676 /
11699 11699
11723 11723 11723
11744
11776 /
/ 11822
11883 11883
11901
12976
13104
13145 /| 13145
13623 / 13623
13648 /13648 13648 13648 13644 13648
/13677 13677
13735| /13735 13735 13735 13739
13782 13782 13782 13782 13782
14007 14007
14657 14057 14057 14057 14057
/4096 14096
/14112 14112
/14138 14138
14244 14244
14281 14281
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14423 14423 14423 14423 14423

14436 14436 14436
14538 14538 14538 14538 14539 /
14716 14716 /

17444 /
18735 /

22988 22988 22988 22988 22984
23021 /
28038 28038 28038 28038 28038
28232 28232 28232 28232 /28232
28439 /28439
28805 28805 /28805

73.  The method of claim 66, wherein the mass gpediry conducted on the sample

comprises conducting MALDI-TOF mass spectrome

74. The method of claim 73, wherein t MALDI-TOFass spectrometry comprises
conducting multi-shot mass spectrometry jr whioh blood-derived sample is subject to more
than 20,000 laser shots.

75. The method of claim 66,/ wherein the predefimatk regions are obtained from
investigation of a plurality of piass spectra of @anpatients obtained by multi-shot mass
spectrometry in which blood-derived samples othscancer patients are subject to more than
20,000 laser shots.

76. Use of yeast-based immunotherapy in the préparaf a medicament for the treatment
of cancer in a cdncer patient who has been seldoteleatment by a mass spectrometry and
classification test, the test comprising the ste#ps
(a) / conducting mass-spectrometry on a blood-ddrisample from the patient and
obtainipg a mass spectrum from the sample;
(b) in a programmed computer, performing one orapredefined pre-processing steps
the mass spectrum, obtaining integrated intengtues of selected features in the mass

spectrum over predefined m/z ranges after the preessing steps are performed, and
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comparing the integrated intensity values with @ning set comprising class-labeled spegfra
from other cancer patients treated with the yeasetl immunotherapy and classifying the“mass
spectrum with a class label,

and wherein the class label for the mass specitndimates that the patient 4S likely to

benefit from the yeast-based immunotherapy for eanc

77. The use of claim 76, wherein the patient isitaadhlly treated Avith one or more
additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for cancer.

78. The use of claim 77, wherein the additionali-eahncér therapies are selected from:
surgery, chemotherapy, radiation therapy, targetadcer” therapy, palliative care, or any

combination thereof.

79.  The use of claim 76, wherein the yeast-asedunotherapy is a whole, heat-inactivated

recombinant yeast that has expressed one of mocercantigens from the patient’s cancer.

80. The use of claim 79, wherein the/AyeastamfBaccharomyces cerevisiae.

81. The use of claim 76, whergin the patientrnatated Ras-positive cancer and wherein the

yeast-based immunotherapy 6 a yeast-based immenagihfor mutated Ras-positive cancer.

82. The use of claim 81, wherein the patient isitaaidally treated with one or more
additional anti-cancgr therapies, either priordoncurrently with, or after, treatment with the

yeast-based immydnotherapy for mutated Ras-positineer.
83. The/use of claim 82, wherein the additionali-eamcer therapies are selected from:

surgery,/ chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any

combination thereof.
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84.

cancer, non-small cell lung cancer (NSCLC), coltalecancer (CRC), endometrial capcers,

The use of claim 81, wherein the mutated Rastipe cancer is selected from: pancrgas
ovarian cancers, melanoma or multiple myeloma.
85.

The use of claim 81, wherein the mutated Rastige cancer is pancreas

86.

cancer is a whole, heat-inactivated recombinanstysat has expressed/a mutated Ras antigen.

The use of claim 81, wherein the yeast-basedunotherapy for mMutated Ras-positive

87.

cancer is a product in the GI-4000 series of ybased i

The use of claim 85, wherein the yeast-baseduinotherdpy for mutated Ras-positive
munotherapy products, or the
equivalent.

88.  The use of claim 87, wherein the product igded from GI-4014, GI-4015, GI-4016 or
GI-4020.

89.

conjunction with gemcitabine or the e

The use of claim 81, wherein Ahe yeast-basethunotherapy is administered in

ivalent.

90.

to use of the yeast-based impmunotherapy.

The use of claim 81, whefein the cancer pasi¢atnor has been surgically resected prior

91.

cancer patients whg/obtained benefit and did nttintbenefit from administration of the yeast-

The use of claim 76, wherein the training sehrises class-labeled spectra from other

based immunothgrapy either alone or in combinatitih another anti-cancer therapy.

92. The/method of claim 76, wherein the predefifeatures include one or more features
listed befow in Tables 1, 2, 3, 4, 5 or 6:

Table
m/Z£enter of feature m/Z left edge of feature might edge of feature
/ 5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197

147



9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.48 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874|6
Table 2
m/z m/z left | m/z right
Pek # | center edge edge
1| 3039.529] 3037.058 3042.0
2| 3366.615 3358.219 3375.0
3| 3432.149 3412.777 34515
4| 3473.153 3453.33] 3492.9¢
5| 3552.474] 3543.957 3560.9
6 | 3680.091] 3672.995 3687.1
7| 3842.836/ 3836.58 3849.0¢
8 | 4203.838 4193.70F 4213.9¢
9| 5180.126] 5176.524 5183.71
10| 5291.206 5287.783 5294.6
11 | 5700.687 5689.381 5711.9
12 | 5843.129 5840 5846.25
13 | 5860.729 5851.114 5870.3
14 | 5866.576 5862.22f 5870.9
15| 6008.828 6004.27L 6013.3
16 | 6192.594 6182.541 6202.6
17 | 6298.994 6294.65p 6303./§ 33
18 | 6873.363 6870.12B 6876.598
19| 6903.79] 6894.56[ /6/913.0 18
20| 6971.019 6967.620” 6974.408
21| 6985.879 6982.46[L 6989.206
22 | 6995.012 699,{486 6998.538
23| 7000.091] 7602.26F 7015.914
24 | 7023.426 /7019.431 7027.422
25| 7035.244 7031.664 7038.825
26| 7045484 7041.96p 7049.005
27| 7087527 7050.655 7064.399
28| 7074.71d 7070.39p 7079.089
29/ 7150.539 7136.6b 7164.429
40| 7245544 7237.99p 7253.003
/31| 7301.145 7297.011 7305.2}9
/32| 7783508 7778.08f 7788.995
33| 8361.169 8355.60p 8366.734
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34| 8476.978| 8470.468 8483.48
35| 8767.557 8761.74p 8773.3
36| 9362.525 9353.95[0 9371.0
37| 9671.94 9664.19p 9679.6
38| 9750.034 9751.081 9766.9
39| 9788.134 9772707 98035
40| 9871.152 9861.387 9880.9
41| 11302.64 1129558 11300.
42| 10485.61 10471.48 10499.
43| 10776.72 10762.28 10791.
44| 1147584 11468.27 11483.
45| 11494.79 11487.31 11502.
46| 11520.84 11522.68 11537,
47| 11555.31] 11541.01 11569.
48| 11655.18 11616.93 11693.
49| 11709.95 11701.41 11718.
50| 11761.94 11724.7p 11799.
51| 11858.02 11814.24 11901.
52| 11909.8 11902.00 11917.
53] 11939.01 11929.83 11948
54| 12348.32 12339.4p 12357.
55| 12866.6 12858.5] 12874.¢
56| 13072.62 13064.42 13080.
57| 13000.91 13082.1 13099.
58| 13360.65 13351.] 13369.}
59| 13807.33 13786.47 1382418
60| 13913.92 13897.58 13930.2
61| 14043.99 14035.87 A£4052.09
62| 14002.28 14084.1" 14100.46
63| 14125.28 1411748 14133.43
64| 14148.15 14149.9p 14156.82
65| 14107.84 14181.90 14213.59
66 | 14258.28 /14249.88 14266.59
67| 14420.84 14414.3p 1444535
68| 1438469 14357.6 1441178
69| 146304 145201 145407
70 | /8801.94 18784.71 18819.18
71/ 18861.89 18844.2p 18879.55
2] 18904.03 18884.67  18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.4D 21738.29
75| 22998.95 22839.61 23158.09
76| 28314 28282.63 28345.37
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77| 28518.76| 28486.77 28550.15

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z Ieft,e{jge m/z right edge
1 3463.350 ,8(459.40 D 3467.300
2 3609.960 / 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.810 3846.730
5 3892.7‘:(;0 3889.050 3896.440
6 407/1/.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 /4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.440 5561.410
;I/f 5582.800 5578.980D 5586.620
/12 5635.590 5631.640 5639.580
/ 13 5706.610 5701.520 5711.700
14 5762.000 5758.050 5765.940
15 5840.660 5836.580 5844.730
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5873.770 5870.200 5877.33
17 5890.570 5885.73p 5895.4
18 6107.260 6102.290 6112.2}
19 6129.670 6125.720 6133.6
20 6328.570 6323.73pD 6333.4
21 6892.580 6888.25D 6896.9
22 6951.990 6948.04pD 6955.9
23 6981.660 6977.58p 6985.7
24 7004.170 6999.33p 7009.0
25 7054.210 7048.220 7060.1
26 7153.620 7148.91D 7158.3
27 7295.310 7289.32D 7301.2
28 7421.920 7417.97D 7425.8]
29 8357.210 8351.73p 8362.6
30 8762.290 8756.43pD 8768.14
31 8992.440 8987.350 8997.5
32 9199.780 9193.16D 9206.4
33 9794.720 9791.28D 9798. 4
34 10000.020 9993.530 100()6/.510
35 10018.610 10013.260 19623.960
36 10090.630 10083.880 AOOQ?.S?O
37 10174.760Q 10168.520 / 10181.0P0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.962{ 10662.910
40 10713.840 10704/{60 10723.510
41 10912.750 109ﬁé.490 10920.0p0
42 11402.140 ],1/396.410 11407.870
43 11432.410Q 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.58/0 11514.720 11526.430
47 1154/3(880 11538.400 11549.350
48 121,5/63.080 11556.070 11570.080
49 /{1620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
5 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.050
54 11775.740 11767.330 11784.140
55 11821.600 11814.600 11828.6p0
56 11839.680 11833.950 11845.4{10

151



57

11882.560 11877.85p 11887.2
58 11900.774 11894.660 11906.8
59 12401.80 12392.760 12410.8
60 12975.74( 12968.730 12982.7
61 13104.01q 13098.150 13109.8
62 13145.13( 13138.380 13151.8
63 13399.43( 13388.090 13410.7
64 13475.49Q 13468.100 13482.8
65 13622.78( 13616.670 13628.8
66 13648.07( 13642.590 13653.5
67 13677.10Q 13670.860 13683.3
68 13735.49Q 13731.670 13739.3
69 13781.97q 13774.960 13788.9
70 13800.22( 13794.870 13805.5
71 14007.10Q 14002.010 14012.1
72 14030.53( 14023.400 14037.6
73 14057.14( 14051.410 14062.8
74 14078.92( 14073.060 140847,
75 14096.18( 14091.340 141010
76 14112.22( 14107.890 14416.550
77 14137.69 14129540  A4145.840
78 14186.02 14178.130 / 14193.910
79 14244.34( 14232.110 /  14256.560
80 14280.73( 14272.9680)  14288.400
81 14408.64( 14403 290 14413.980
82 14423.03( 14436.310 14427.740
83 14436.40 14431.050 14441.740
84 14518.12d  /14508.310 14527.920
85 14537.85( 14531.740 14543.960
86 14653.49Q 14645.820 14661.150
87 14715.740 14706.780 14724.610
88 15618716 15597.660 15638.660
89 17443.59q 17430.700 17456.470
90|  8734.93( 18724.840 18745.010
o1 21675.55 21649.880 21701.200
92 22087.93( 22971.630 23004.220
98]  23020.93q 23009.110 23032.740
04 28038.090 27994.740 28081.480
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.500
97 28804.56( 28750.090 28859.080
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Table 6

Subset of 42

Subset of 25

Subset of 13

features from Subset of 32 features from features from il;?jreésoznzoz (EAignh;tfﬁggur -
Tab_le_,-s 3, 4, 5 andl features from Tab_le_,-s 3,4,5an iTab_Ie_:s 3,4,5and features from | the othe
additional Table 5 additional additional .
features K=3 features features Ligle 3) f(lingSIf rs)
K=3 K=5 K=5
4492 4492 /
5636
5762 /
5841 5841 /
/ 5891
6893 6893 /6893
7004 / 7004
7295 7295
7422 7422 / 7422
8357 8357 / 8357
8762 8762 /8762 8762
8992 / 8992
9795 / 9795
10000 10000/
10175 / 10175
11402 /
11432
11466 11466 /11466 11466 11464
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
117
11776
11822
11883 11883
11901
12976
13104
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13145 13145

13623 13623

13648 13648 13648 13648 13649 13648
13677 13677 /

13735 13735 13735 13735 13739

13782 13782 13782 13782 13782
14007 14007

14057 14057 14057 14057 14957

14096 14096 /

14112 14112

14138 14138

14244 14244

14281 14281

14423 14423 14423 14423 14423

14436 14436 / 14436

14538 14538 14538 /14538 14534
14716 / 14716

17444

18735

22988 22988 22948 22988 22984

23021 /

28038 28038 /28038 28038 28034

28232 28232 /28232 28232 28232
28430 / 28439

28805 28805 28805

93.

The use of clai

conducting MALDI-TOF mass spectrometry.

mass spectrometry
20,000 |#ser shots.

in which the bloodieknt sample is subject to more than
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76, wherein the mass spectrgmmenducted on the sample comprises




95.  The use of claim 76, wherein the predefined maggons are obtained from investigatjon




We claim:

1. A method of predicting whether a cancer patigfikely to benefit from administration
of a yeast-based immune response generating theErapgncer, either alone or in addition to
another anti-cancer therapy, comprising the sté&ps o

(a) obtaining a blood-derived sample of the putie

(b) conducting mass-spectrometry on the sampleoataining a mass spectrum from the
sample;

(c) in a programmed computer, performing one orewpredefined pre-processing steps
on the mass spectrum, obtaining integrated interaiues of selected features in the mass
spectrum over predefined m/z ranges after the peegsing steps are performed, and
comparing the integrated intensity values withaining set comprising class-labeled spectra
from other cancer patients and classifying the rspsstrum with a class label;

wherein the class label predicts whether the phiselikely to benefit from the yeast-
based immune response generating therapy, eithee al in addition to other anti-cancer

therapies.

2. The method of claim 1, wherein the yeast-baseadunotherapy comprises a yeast-based

immunotherapy for mutated Ras-positive cancer.

3. The method of claim 2, wherein the yeast-basedunotherapy for mutated Ras-positive

cancer comprises GI-4000 or the equivalent.

4, The method of claim 3, wherein the yeast-basedunotherapy for mutated Ras-positive

cancer therapy is to be administered to the paitrecdnjunction with gemcitabine or the

equivalent.
5. The method of claim 1, wherein the cancer patiemprises a pancreatic cancer patient.
6. The method of claim 2, wherein the cancer pattemprises a pancreatic cancer patient.
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7. The method of claim 1, wherein the trainings®hprises class-labeled spectra from
other cancer patients who obtained benefit anchdidbtain benefit from administration of the
yeast-based immune response generating therapynaunotherapy either alone or in
combination with another anti-cancer therapy.

8. The method of claim 1, wherein the selectedufeatinclude one or more features listed
below in Tables 1, 2, 3, 4, 5, or 6:
Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.95 11540.22
11696.79 11650.48 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.777  3451.52
4| 3473.153] 3453.33F] 3492.969
5 | 3552.474] 3543.95F] 3560.992
6 | 3680.091] 3672.995 3687.187
7| 3842.836/ 3836.58 3849.092
8 | 4203.838| 4193.70f 4213.969
9 | 5180.126] 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687 5689.381 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22f 5870.926
15| 6008.828 6004.271 6013.384
16 | 6192.594 6182.54L 6202.648
17 | 6298.994 6294.655 6303.383
18 | 6873.363 6870.128 6876.598
19| 6903.79 6894.561 6913.018
20 | 6971.019 6967.62D0 6974.408
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21| 6985.879 6982.46[L 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f/ 7015.914
24| 7023.426 7019.43L 7027.422
25| 7035.244 7031.664 7038.825
26| 7045.484 7041.96P 7049.005
27| 7057.527 7050.65p 7064.399
28| 7074.719 7070.39p 7079.089
29| 7150.539 7136.6p 7164.4%29
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.2fy9
32| 7783.506 7778.087 7788.925
33| 8361.169 8355.60b 8366.784
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36 | 9362.525 9353.9501 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.08L 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.152 9861.38f 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61] 10471.4B 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27y 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.68 115371
47| 11555.31] 11541.01 11569.61
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.41 11718.49
50| 11761.94 11724.7Pp 11799.16
51| 11858.02 11814.24 11901.79
52| 11909.§ 11902.01 11917.58
53| 11939.01] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6] 12858.57 12874.62
56 | 13072.62 13064.42 13080.81
57| 13090.91] 13082.14 13099.68
58 | 13360.65 13351.F 13369.59
59| 13807.33 13786.4f 13828.18
60| 13913.92 13897.58 13930.32
61| 14043.98 14035.8f 14052.09
62 | 14092.28 14084.11 14100.46
63| 14125.28 14117.13 14133.43
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64 | 14148.15 14139.99 14156.82
65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.8B 14266.69
67 | 14429.84 14414.3p 14445.85
68 | 14384.69 14357.6 14411.Y8
69 | 14530.4f 14520.1 145407
70 | 18801.94 18784.7(l 18819.18
71| 18861.89 18844.2Pp 18879.55
72| 18904.03 18884.6f 18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.40 21738.29
75| 22998.95 22839.6l 23158.29
76 28314| 28282.683 28345.37
77 | 28518.76 28486.7[f 28550.Y5

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z

Number

1 5843

2 11445

3 11529

4 11685

5 11759

6 11903

7 12452

8 12579

Table 5.

m/z center m/z left edge m/z right edge

1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
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3 3679.430 3674.080 3684.770

4 3840.800 3834.81D 3846.780

5 3892.750 3889.050 3896.440

6 4077.700 4072.100 4083.300

7 4492.020 4485.400 4498.640

8 4597.040 4592.710 4601.370

9 5405.660 5400.820 5410.500
10 5555.430 5549.44p 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64D 5639.580
13 5706.610 5701.520D 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58pD 5844.730
16 5873.770Q 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.290 6112.220
19 6129.670 6125.720D 6133.610
20 6328.570 6323.73D 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04D 6955.980
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.220 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.320D 7301.290
28 7421.920 7417.970 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43pD 8768.140
31 8992.440 8987.35D 8997.530
32 9199.780 9193.16D 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.0P0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.910
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
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44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.060
54 11775.740 11767.330 11784.140
55 11821.600 11814.600 11828.600
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.2/70
58 11900.77Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.310
69 13781.970 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0p0
76 14112.220Q 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.9110
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.400
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
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85 14537.85( 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.70(Q 14706.780 14724.6[10
88 15618.16(Q 15597.660 15638.660
89 17443.59(¢ 17430.700 17456.4{70
90 18734.930 18724.840 18745.010
91 21675.55( 21649.880 21701.2p0
92 22987.93( 22971.630 23004.2p0
93 23020.93( 23009.110 23032.740
94 28038.090 27994.740 28081.430
95 28231.950 28203.250 28260.650
96 28438.91(Q 28393.220 28484.500
97 28804.56( 28750.090 28859.030
Table 6
fsel;tt)jfetsogrﬁa Subset of 32 fsel;?jfetso;(rcz); I‘Sel;tt)jre;sogrii fSeL;?Sfetsoznzoz agnh;tfﬁgtetér?r?
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 and
additional Table 5 additional additional features from | the other
features K=3 features features :;il;le 3) CK|2§S'f'ers)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
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11544

11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13648 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14538
14716 14716
17444
18735
22988 22988 22988 22988 22988
23021
28038 28038 28038 28038 28038
28232 28232 28232 28232 28232
28439 28439
28805 28805 28805
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9. A method of predicting whether a cancer pati€nbt likely to benefit from
administration of a yeast-based immune responsergeng therapy, either alone or in
combination with another anti-cancer therapy, cosimy the steps of:

(a) obtaining a blood-derived sample of the pufie

(b) conducting mass-spectrometry on the sampleoataining a mass spectrum from the
sample;

(c) in a programmed computer, performing one orewpredefined pre-processing steps
on the mass spectrum, obtaining integrated interaiues of selected features in the mass
spectrum over predefined m/z ranges after the peegsing steps are performed, and
comparing the integrated intensity values withaining set comprising class-labeled spectra
from other cancer patients and classifying the rspsstrum with a class label;

wherein the class label predicts whether the paigenot likely to benefit from the yeast-
based immune response generating therapy eithee aloin addition to another anti-cancer
therapy.

10. The method of claim 9, wherein the yeast-bas@aunotherapy for cancer comprises a

yeast-based immunotherapy for mutated Ras-positineer.

11. The method of claim 10, wherein the yeast-basatlinotherapy for mutated Ras-

positive cancer comprises GI-4000 or the equivalent

12. The method of claim 10, wherein the patieqresdlicted to not likely benefit from
administration of the yeast-based immunotherapyratated Ras-positive cancer therapy in

conjunction with gemcitabine or the equivalent.

13. The method of claim 9, wherein the cancer pattemprises a pancreatic cancer patient.
14. The method of claim 9, wherein the trainingcehprises class-labeled spectra from
other cancer patients that obtained benefit anahdidbtain benefit from administration of the

immunotherapy either alone or in combination witlother anti-cancer therapy.
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15. The method of claim 9, wherein the selectetlufea comprise one or more features
listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.058 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95f 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838| 4193.70f 4213.969
9 | 5180.126| 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[ 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
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26 | 7045.484 7041.96p 7049.005
27| 7057.527 7050.65p 7064.399
28| 7074.719 7070.39p 7079.089
29| 7150.539 7136.6p 7164.429
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.2Y9
32| 7783.506 7778.08ff 7788.925
33| 8361.169 8355.60pb 8366.784
34 | 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.08L 9766.982
39| 9788.134 9772.70f 9803.561
40| 9871.152 9861.387 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61 10471.48 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46 | 11529.86 11522.68 115371
47| 11555.37] 11541.01 11569.61
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q1 11718.49
50| 11761.94 11724.7P 11799.16
51| 11858.02 11814.24 11901.79
52| 11909.§ 11902.01 11917.58
53| 11939.01] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6) 12858.5f 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58 | 13360.65 13351.F 13369.59
59| 13807.33 13786.4f 13828.18
60| 13913.92 13897.58 13930.32
61| 14043.98 14035.8/ 14052.09
62| 14092.28 14084.11 14100.46
63 | 14125.28 14117.13 14133.43
64| 14148.15 14139.9p 14156.82
65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.88 14266.69
67| 14429.84 14414.3R 14445.35
68 | 14384.69 14357.6 14411.Y8
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69| 14530.4 14520.1 145407
70| 18801.94 18784.71L 18819.18
71| 18861.88 18844.2p 18879.55
72| 18904.03 18884.6f 189234
73| 19860.06 19771.09 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.6[L 23158.29
76 28314 28282.63 28345.37
77| 28518.76 28486.7/ 28550.Y5

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z

Number

1 5843

2 11445

3 11529

4 11685

5 11759

6 11903

7 12452

8 12579

Table 5.

m/z center m/z left edge m/z right edge

1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.81p 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
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8 4597.040 4592.71D 4601.370

9 5405.660 5400.820 5410.500
10 5555.430 5549.440D 5561.410
11 5582.800 5578.98D 5586.620
12 5635.590 5631.64pD 5639.580
13 5706.610 5701.52p 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58p 5844.730
16 5873.770Q 5870.20D 5877.380
17 5890.570 5885.73D 5895.410
18 6107.260 6102.290 6112.220
19 6129.670 6125.72pD 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04pD 6955.9380
23 6981.660 6977.58D 6985.7380
24 7004.170 6999.33D 7009.000
25 7054.210 7048.220 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.32D 7301.290
28 7421.920 7417.97D 7425.870
29 8357.210 8351.73p 8362.680
30 8762.290 8756.43D 8768.140
31 8992.440 8987.35D 8997.580
32 9199.780 9193.16D 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760 10168.520 10181.0p0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.910
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410Q 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
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49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210Q 11739.370 11749.050
54 11775.74Q 11767.330 11784.140
55 11821.600 11814.600 11828.600
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.2/70
58 11900.770Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010Q 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.310
69 13781.970 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0p0
76 14112.22Q 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.910
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.400
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.610
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.4/70
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90 18734.93( 18724.840 18745.010
91 21675.55( 21649.880 21701.2p0
92 22987.930 22971.630 23004.2P0
93 23020.930 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91(Q 28393.220 28484.500
97 28804.56( 28750.090 28859.030
Table 6
fsel;tt)jre;so;(rérzn Subset of 32 ii?jfésogrcz)fn Eel;?jre;solfrirsn fsel;?jreetsoznzoz (EAignh;tfﬁgte%r?s
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 and
additional Table 5 additional additional features from | the other
features K=3 features features Ligmiﬁ giggﬂas)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11464
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
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11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13648 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14538
14716 14716
17444
18735
22988 22988 22988 22988 22988
23021
28038 28038 28038 28038 28038
28232 28232 28232 28232 28232
28439 28439
28805 28805 28805

99




16. A system for predicting whether a cancer paighkely to benefit from administration
of a yeast-based immune response generating theitéugy alone or in combination with
another anti-cancer therapy, comprising, in contimna

a mass spectrometer generating a mass spectromafibdood-derived sample from the
cancer patient;

a machine readable memory storing a training fsefags-labeled spectra from other
cancer patients, the training set including clateled spectra from plurality of patients that did
not benefit from the yeast-based immune responsergeng either alone or in combination with
the another anti-cancer therapy and class-labglectrs from plurality of patients that did
benefit from the immune response generating theegpgr alone or in combination with the
another anti-cancer agent; and

a computer system configured to operate on the g@ectrum and classify the mass
spectrum using the training set, producing a dktssl for the mass spectrum, wherein the class
label predicts whether the patient is likely to &nfrom administration of the yeast-based
immune response generating therapy either aloireaymbination with another anti-cancer
agent.

17. The system of claim 16, wherein the class lpbadicts whether the patient is likely to

benefit from administration of a yeast-based imnbe@py for mutated Ras-positive cancer.

18.  The system of claim 16, wherein the yeast-basetlnotherapy for mutated Ras-

positive cancers comprises GI-4000 or the equitalen

19. The system of claim 16, wherein the class lpbadicts whether patient is likely to

benefit from administration of GI-4000 and gemdit&to the patient.

20. The system of claim 16, wherein the canceepatiomprises a pancreatic cancer patient.

21. The system of claim 16, wherein the computepigigured to obtain integrated intensity
values of features in the spectrum in m/z rangestwinclude one or more of the features listed
below in Tables 1, 2, 3, 4, 5 or 6:
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Table 1

m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6

Table 2

m/z m/z left | m/z right
Pek # | center edge edge
1| 3039.529 3037.058 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77F7 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95F 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126] 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.227 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79] 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[L 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96P 7049.005
27| 7057.527] 7050.65p 7064.399
28 | 7074.719 7070.399 7079.039
29| 7150.539 7136.65 7164.429
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30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.279
32| 7783.506 7778.08f 7788.925
33| 8361.169 8355.60p 8366.784
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38 | 9759.032 9751.081 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.1520 9861.38 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61] 10471.4B 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.68 115371
47| 11555.37] 11541.01 11569.61
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q0 11718.49
50| 11761.94 11724.72 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.04 11917.58
53| 11939.0]] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6] 12858.57 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4f 13828.18
60| 13913.92 13897.58 13930.32
61| 14043.98 14035.8f 14052.09
62 | 14092.28 14084.11 14100.46
63| 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.32
65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.88 14266.69
67| 14429.84 14414.30 14445.35
68| 14384.69 14357.6 14411.Y8
69| 14530.4f 14520.1  14540(7
70| 18801.94 18784.71 18819.18
71| 18861.8 18844.2P2 18879.55
72| 18904.03 18884.6f 18923.4
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73| 19860.06 19771.00 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.60l 23158.29
76 28314 28282.683 28345.37
77 | 28518.76 28486.7ff 28550.Y5
Table 3
m/z ranges
5732 to 5795
5811 to 5875
6398 to 6469
11376 to 11515
11459 to 11599
11614 to 11756
11687 to 11831
11830 to 11976
12375 to 12529
12502 to 12656
23183 to 23525
23279 to 23622
65902 to 67502
Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.810 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44D 5561.410
11 5582.800 5578.98p 5586.620
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12 5635.590 5631.64D 5639.580
13 5706.610 5701.52p 5711.700
14 5762.000 5758.050 5765.940
15 5840.660 5836.58D 5844.730
16 5873.770 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72pD 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.250 6896.900
22 6951.990 6948.04D 6955.980
23 6981.660 6977.58p 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.22pD 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.320 7301.290
28 7421.920 7417.970 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43pD 8768.140
31 8992.440 8987.35D 8997.5380
32 9199.780 9193.16pD 9206.400
33 9794.720 9791.28p 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760 10168.520 10181.0p0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.9110
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
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53 11744.210 11739.370 11749.060
54 11775.74Q 11767.330 11784.140
55 11821.600 11814.600 11828.600
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.2/70
58 11900.77Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010Q 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.310
69 13781.970Q 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0R0
76 14112.220 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.910
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.6[10
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.470
90 18734.930 18724.840 18745.0110
91 21675.55( 21649.880 21701.2P0
92 22987.93( 22971.630 23004.2P0
93 23020.93( 23009.110 23032.740
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94 28038.09( 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.5P0
97 28804.56( 28750.090 28859.0B0
Table 6
Subset of 42 Subset of 25 Subset of 13

features from
Tables 3, 4, 5 ang

Subset of 32
features from

features from
Tables 3, 4,5 an

features from
| Tables 3, 4,5 an

i

Subset of 22
features (no
features from

Eight features
(4 not used in
the other

additional Table 5 additional additional .
features K=3 features features ;igle 3) g:;smers)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
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11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13649 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14534
14716 14716
17444
18735
22988 22988 22988 22988 22989
23021
28038 28038 28038 28038 28039
28232 28232 28232 28232 28232
28439 28439
28805 28805 28805

22. A system for predicting whether a cancer paignot likely to obtain benefit from
administration of a yeast-based immune responsergtmng therapy either alone or in
combination with another anti-cancer therapy, cosimug, in combination:

a mass spectrometer generating a mass spectromafbdood-derived sample from the

cancer patient;
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a machine readable memory storing a training fsefags-labeled spectra from other
cancer patients, the training set including clateled spectra from plurality of patients that did
not benefit from the immune response generatingfeeither alone or in combination with the
another anti-cancer therapy and class-labeled rspkotn plurality of patients that did benefit
from the immune response generating therapy edtloge or in combination with the another
anti-cancer agent; and

a computer system configured to operate on the s@esctrum and classify the mass
spectrum using the training set, producing a dktssl for the mass spectrum, wherein the class
label predicts whether the patient is not likelytiain benefit from a yeast-based
immunotherapy either alone or in combination witlother anti-cancer agent.

23.  The system of claim 22, wherein the yeastdbasenunotherapy for cancer comprises a
yeast-based immunotherapy for mutated Ras-positineer.

24.  The system of claim 23, wherein the yeast-basetlnotherapy for mutated Ras-

positive cancer comprises GI-4000 or the equivalent

25. The system of claim 24, wherein the class lpbadicts whether the patient is not likely
to benefit from administration of GI-4000 and getalsine.

26.  The system of claim 24, wherein the canceepatiomprises a pancreatic cancer patient.
27. The system of claim 22, wherein the compw@weonfigured to obtain integrated intensity

values of features in the spectrum in m/z rangdasiwinclude one or more of the features listed
below in Table 1, 2, 3, 4, 5 or 6:

Table 1

m/Z center of feature m/Z left edge of feature mght edge of feature
5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
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11696.79 11650.43 11743.15

11900.24 11878.99 11921.49

12865.48 12856.36 12874(6

Table 2
m/z m/z left | m/z right
Pe& # | center edge edge

1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77Fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95f 3560.992
6 | 3680.091 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126] 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79] 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[L 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96P 7049.005
27| 7057.527] 7050.65p 7064.399
28 | 7074.719 7070.399 7079.039
29| 7150.539 7136.65 7164.429
30| 7245544 7237.996 7253.093
31| 7301.145 7297.011 7305.279
32| 7783.506 7778.08f/ 7788.925
33| 8361.169 8355.60b 8366.734
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.74p 8773.368
36 | 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
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38| 9759.032 9751.08lL 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.152 9861.38)f 9880.918
41 11302.64 1129558 11309.Y6
42 | 10485.61 10471.48 10499.Y3
43| 10776.720 10762.283 10791.21
44| 11475.86 11468.2f 11483.45
45] 11494.79 11487.31 11502.27
46 | 11529.86 11522.683 11537.1
47| 11555.31 11541.00 11569.61
48| 11655.18§ 11616.983 11693.44
49| 11709.95 11701.41 11718.49
50| 11761.94 11724.7p 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.01 11917.58
53| 11939.01] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6) 12858.57 12874.62
56 | 13072.62 13064.4p 13080.81
57| 13090.91) 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4f 13828.18
60| 13913.92 13897.58 13930.382
61| 14043.98 14035.8f 14052.09
62 | 14092.28 14084.11 14100.46
63| 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.82
65| 14197.84 14181.90 14213.69
66 | 14258.28 14249.88 14266.69
67 | 14429.84 14414.3p 14445.35
68 | 14384.69 14357.p 14411.78
69| 14530.4) 14520.1 145407
70| 18801.94 18784.71 18819.18
71| 18861.8§ 18844.2Pp 18879.55
72| 18904.03 18884.6f 18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.6L 23158.P9
76 28314 28282.68 28345.37
77| 28518.76 28486.7f 28550.Y5
Table 3
| m/z ranges |
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5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.81p 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44pD 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64pD 5639.530
13 5706.610 5701.52p 5711.700
14 5762.000 5758.050 5765.940
15 5840.660 5836.58pD 5844.730
16 5873.770 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.29D 6112.220
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19 6129.670 6125.720 6133.610
20 6328.570 6323.73p 6333.410
21 6892.580 6888.250 6896.900
22 6951.990 6948.04D 6955.980
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.22D 7060.190
26 7153.620 7148.91p 7158.380
27 7295.310 7289.32D 7301.290
28 7421.920 7417.970 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43pD 8768.140
31 8992.440 8987.35D 8997.530
32 9199.780 9193.16D 9206.400
33 9794.720 9791.28p 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.0P0
38 10200.610 10191.950 10209.270
39 10657.440 10651.960 10662.9110
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.050
54 11775.74Q 11767.330 11784.140
55 11821.600 11814.600 11828.600
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.270
58 11900.770Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
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60 12975.740 12968.730 12982.740
61 13104.010 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.3110
69 13781.970 13774.960 13788.9[70
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7[70
75 14096.180 14091.340 14101.0pR0
76 14112.220Q 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.9110
79 14244.340Q 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.6[10
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.4i70
90 18734.930 18724.840 18745.0[10
91 21675.55( 21649.880 21701.2p0
92 22987.93( 22971.630 23004.2P0
93 23020.93( 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.5P0
97 28804.56( 28750.090 28859.0B0
Table 6
Subset of 42 Subset of 32 Subset of 25 Subset of 13| Subset of 22 Eight feature+
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features from

features from

features from

features from

features (no

(4 not used in

Tables 3, 4, 5 and Table 5 Tables 3, 4, 5 angl Tables 3, 4, 5 andgl features from | the other
additional K=3 additional additional Table 3) classifiers)
features features features K=7 K=3
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
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13648 13648 13648 13648 13648 13648
13677 13677

13735 13735 13735 13735 13735

13782 13782 13782 13782 13782
14007 14007

14057 14057 14057 14057 14057

14096 14096

14112 14112

14138 14138

14244 14244

14281 14281

14423 14423 14423 14423 14423

14436 14436 14436

14538 14538 14538 14538 14538
14716 14716

17444

18735

22988 22988 22988 22988 22988

23021

28038 28038 28038 28038 28038

28232 28232 28232 28232 28232
28439 28439

28805 28805 28805

28.  The method of claim 1, wherein the step of cmtidg mass spectrometry on the sample

comprises conducting MALDI TOF mass spectrometry.

29.  The method of claim 28, wherein the MALDI-TOR$8 spectrometry comprises
conducting DeepMALDI mass spectrometry in which bleod-derived sample is subject to

more than 20,000 laser shots.

30. The method of claim 1, wherein the predefinér magions are obtained from
investigation of a plurality of mass spectra ofddlederived samples of cancer patients , each of
the mass spectra obtained by DeepMALDI mass speetrg in which the blood-derived
samples are subject to more than 20,000 laser.shots
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31.  The system of claim 16, wherein the mass speettrer comprises a MALDI-TOF mass
spectrometer configured to obtain speblyaubjecting the blood-derived sample to more than
20,000 laser shots.

32. A non-transitory computer readable mediumisgpdata in the form of a training set for
a classifier comprising class-labeled mass spéana a plurality of cancer patients, including
class-labeled mass spectra from plurality of capegents that did not benefit from a yeast-
based immune response generating therapy eithee aldn combination with the another anti-
cancer therapy and class-labeled mass spectraafigarality of cancer patients that did benefit
from the yeast-based immune response generatngpi either alone or in combination with

the another anti-cancer therapy, the class lab@ating the status of benefit or non-benefit.

33. The non-transitory computer readable mediuiaom 32, wherein the medium stores
data in the form of a training set for a classiiemprising class-labeled mass spectra from a
plurality of cancer patients, including class-lazemass spectra from plurality of cancer patients
that did not benefit from yeast-based immunothefapynutated Ras-positive cancer either
alone or in conjunction with the another anti-cartberapy and class-labeled mass spectra from
plurality of cancer patients that did benefit frtime yeast-based immunotherapy for mutated
Ras-positive cancer either alone or in conjunctiith the another anti-cancer therapy, the class

label indicating the status of benefit or non-bénef

34. The medium of claim 33, wherein the class kbalicate whether the patients in the
training set benefitted, or did not benefit, frodmanistration of the combination of GI-4000 and

gemcitabine.

35. The medium of claim 32, wherein the cancergpdsiin the training set comprise

pancreatic cancer patients.

36. The medium of claim 32, wherein the mediumestaode in the form of a classifier for
comparing features in the training set including onmore of features listed below in Tables 1,

2, 3 or 4 with a test mass spectrum to therebyymmea class label for the test mass spectrum:
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Table 1

m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6

Table 2

m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.058 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95F 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126| 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[L 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96p 7049.005
27| 7057.527 7050.65p 7064.399
28 | 7074.719 7070.399 7079.039
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29| 7150.539 7136.6p 7164.4%29
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.2y9
32| 7783.506 7778.08ff 7788.925
33| 8361.169 8355.60p 8366.734
34| 8476.978 8470.468B 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.081 9766.982
39| 9788.134 9772.70f 9803.561
40| 9871.152 9861.38f 9880.918
41| 11302.64 11295.58 11309.Y6
42 | 10485.61] 10471.4B 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.683 11537.1
47| 11555.31 11541.00 11569.p1
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q 11718.49
50| 11761.94 11724.7Pp 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.01 11917.%8
53] 11939.01] 11929.88 11948.2
54| 12348.32 12339.4p 12357.22
55| 12866.6) 12858.5¢ 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4F7 13828.18
60| 13913.92 13897.58 13930.82
61| 14043.98 14035.8/ 14052.09
62| 14092.28 14084.11 14100.46
63 | 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.32
65| 14197.84 14181.9p 14213.69
66 | 14258.28 14249.88 14266.69
67| 14429.84 14414.3P 14445.85
68 | 14384.69 14357.6 14411.Y8
69| 14530.4 14520.1 145407
70| 18801.94 18784.71 18819.18
71| 18861.8 18844.2P2 18879.55
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72| 18904.03 18884.6f 189234
73] 19860.06 19771.09 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.6[L 23158.29
76 28314| 28282.68 28345.37
77| 28518.76 28486.7f 28550.Y5

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z
Number

1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579

37. A system for classifying a mass spectrum cosimgyi
a non-transitory computer-readable as recitediaiimc32 and
a general purpose computer configured as a diassifclassify a spectrum of a cancer

patient using the training set of claim 32.

38. The system of claim 37, wherein the computgriéments a K nearest neighbor

classifier.
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39. A method of creating a classifier for predhigtiin advance of treatment, whether a
cancer patient is likely to benefit from a yeassdmhimmune response generating therapy, either
alone or in combination with another anti-cancerdipy, comprising the steps of:

a) performing mass spectrometry on a multitudeatient samples obtained after
treatment by the yeast-based immune response gagetzerapy either alone or in combination
with another anti-cancer therapy and generatingri@esponding set of mass spectra;

b) creating a training set for a classifier byaagping the patients from which the samples
in step a) were obtained into two groups correspantb whether or not such patients obtained
benefit from the treatment and assigning a cldss @ the respective spectra (e.g., “good”/
“poor”, “Quick”/ “Slow”);

c) analyzing the spectra from the two groups émidy distinguishing features in the
spectra characteristic of the patients in the tvomugs; and

d) testing the ability of such distinguishingti@@s to predict patient benefit from the
treatment by applying a classification algorithrmggshe class labeled spectra and
distinguishing features identified in step c) test set of spectra from other patients that were

administered the treatment and evaluating the peeoce of the classification algorithm.

40. The method of claim 39, comprising repeatirgsteps b), ¢) and d) using different

distinguishing features in the spectra in the twaugs of patients.

41.  The method of claim 39, wherein the classiftcatlgorithm comprises a K-nearest

neighbor algorithm.

42. The method of claim 39, wherein the mass spewtry of step a) comprises
DeepMALDI mass spectrometry in a MALDI-TOF massapameter in which the sample is

subject to more than 20,000 laser shots.

43.  The method of claim 39, wherein the distinguiglieatures comprise one or more

features listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
| m/Z center of feature | m/Z left edge of feature |  might edge of feature
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5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.058 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95F 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126| 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[1 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24 | 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96p 7049.005
27| 7057.527, 7050.65p 7064.399
28 | 7074.719 7070.399 7079.039
29| 7150.539 7136.6b 7164.429
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.279
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32| 7783.506 7778.087 7788.925
33 | 8361.169 8355.60p 8366.734
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36 | 9362.525 9353.9501 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.0327 9751.08l 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.152 9861.38/ 9880.918
41| 11302.64 11295.58 11309.Y6
42 | 10485.61] 10471.4B 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.683 11537.1
47| 11555.31 11541.00 11569.p1
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.41 11718.49
50| 11761.94 11724.72 11799.16
51| 11858.02 11814.24 11901.79
52| 11909.8 11902.001 11917.%8
53] 11939.01] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6] 12858.57 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4F7 13828.18
60| 13913.92 13897.58 13930.82
61| 14043.98 14035.8f 14052.09
62 | 14092.28 14084.11 14100.46
63| 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.32
65| 14197.84 14181.9p 14213.69
66 | 14258.28 14249.88 14266.69
67| 14429.84 14414.3R 14445.35
68| 14384.69 14357.6 14411.Y8
69| 14530.4] 14520.1 145407
70| 18801.94 18784.71 18819.18
71| 18861.8 18844.2P2 18879.55
72| 18904.03 18884.6f 18923.4
73| 19860.06 19771.0p 19949.03
74| 21710.89 21683.4p 21738.29
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75

22998.95

22839.6[L 23158.

76

28314

28282.63

28345.3

37

77

28518.76

28486.7)7  28550.

VS

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.810 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44D 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64pD 5639.530
13 5706.610 5701.52p 5711.700
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14 5762.000 5758.050 5765.940
15 5840.660 5836.58p 5844.730
16 5873.770 5870.200 5877.380
17 5890.570 5885.73D 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72pD 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04pD 6955.9380
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33D 7009.000
25 7054.210 7048.22D 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.32D 7301.290
28 7421.920 7417.97D 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43D 8768.140
31 8992.440 8987.35D 8997.580
32 9199.780 9193.16pD 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760 10168.520 10181.0p0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.910
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.060
54 11775.74Q 11767.330 11784.140

124



55 11821.600 11814.600 11828.600
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.270
58 11900.770Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010Q 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.3110
69 13781.97Q 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0R0
76 14112.22Q 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.910
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.400
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.610
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.4/70
90 18734.930 18724.840 18745.0110
91 21675.55( 21649.880 21701.2P0
92 22987.93( 22971.630 23004.220
93 23020.93( 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.95(¢ 28203.250 28260.6p0
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96 28438.910 28393.220 28484.500
97 28804.56( 28750.090 28859.030
Table 6
i:ttﬁgsogrﬁrzn Subset of 32 i:?jfetsogrcz)fn ii?jfésolfrifn il;?jreésoznzoz ggnh;tfﬁgélg?s
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 and
additional Table 5 additional additional features from | the other
features K=3 features features ligeS) g:;aﬂem)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11464
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
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11901

12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13648 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14538
14716 14716
17444
18735
22988 22988 22988 22988 22988
23021
28038 28038 28038 28038 28038
28232 28232 28232 28232 28232
28439 28439
28805 28805 28805

44,

The method of claim 39, further comprising paerfing a partial ion current

normalization of the spectra based on featurelsdrspectra in the training set.

45.

The method of claim 39, wherein the class lBbet determined by investigation of

clinical data for the patients in the training set.

46.

A method of selecting a cancer patient to eatéd with yeast-based immunotherapy,
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wherein the patient is to be selected by a masstispnetry and classification test, the
test comprising the steps of:

(a) conducting mass-spectrometry on a blood-ddrisample from the patient and
obtaining a mass spectrum from the sample;

(b) in a programmed computer, performing one oretpredefined pre-processing steps
on the mass spectrum, obtaining integrated intenstues of selected features in the mass
spectrum over predefined m/z ranges after the meessing steps are performed, and
comparing the integrated intensity values with @ning set comprising class-labeled spectra
from other cancer patients treated with the yeasetl immunotherapy and classifying the mass
spectrum with a class label,

and wherein the class label for the mass specitndinates that the patient is likely to
benefit from the yeast-based immunotherapy for eanc

47. The method of claim 46, wherein the patienadslitionally treated with one or more
additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for cancer.

48.  The method of claim 47, wherein the additicaati-cancer therapies are selected from:
surgery, chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any
combination thereof.

49. The method of claim 46, wherein the yeast-bassdunotherapy is a whole, heat-
inactivated recombinant yeast that has expressedomore cancer antigens from the patient’s
cancer.

50. The method of claim 49, wherein the yeabbis Saccharomyces cerevisiae.

51. The method of claim 46, wherein the patieag mutated Ras-positive cancer and wherein

the patient is to be administered a yeast-basediimotherapy for mutated Ras-positive cancer.
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52. The method of claim 51, wherein the patienadslitionally treated with one or more
additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for mutated Ras-positiveer.

53.  The method of claim 52, wherein the additicaati-cancer therapies are selected from:
surgery, chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any
combination thereof.

54.  The method of claim 51, wherein the mutated-fptastive cancer is selected from:
pancreas cancer, non-small cell lung cancer (NSCkt@lprectal cancer (CRC), endometrial

cancers, ovarian cancers, melanoma or multiple onya!

55.  The method of claim 51, wherein the mutatedtesstive cancer is pancreas cancetr.

56. The method of claim 51, wherein the yeasedasnmunotherapy for mutated Ras-
positive cancer is a whole, heat-inactivated redaarit yeast that has expressed a mutated Ras
antigen.

57. The method of claim 55, wherein the yeast-bassdunotherapy for mutated Ras-
positive cancer is a product in the GI-4000 sesiegeast-based immunotherapy products, or the

equivalent.

58. The method of claim 57, wherein the producsetected from GI-4014, GI-4015, GI-
4016 or GI-4020.

59.  The method of claim 51, wherein the yeast-basetlinotherapy is to be administered in

conjunction with gemcitabine or the equivalent.

60. The method of claim 51, wherein the cancerepés tumor has been surgically resected
prior to treatment with the yeast-based immunothera
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61. The method of claim 49, wherein the training gamprises class-labeled spectra from
other cancer patients who obtained benefit anchdidobtain benefit from administration of the

yeast-based immunotherapy either alone or in coatioim with another anti-cancer therapy.

62. The method of claim 46, wherein the predefifestures include one or more features
listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.058 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95f 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126| 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.541l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20| 6971.019 6967.620 6974.408
21| 6985.879 6982.46[L 6989.296
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22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.43L 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96R 7049.005
27| 7057.527 7050.65p 7064.399
28| 7074.719 7070.39p 7079.089
29| 7150.539 7136.6p 7164.429
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.279
32| 7783.506 7778.08f 7788.925
33| 8361.169 8355.60p 8366.734
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.081 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.152 9861.38f 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61 10471.48 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.869 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.683 11537.1
47| 11555.31 11541.00 11569.p1
48| 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q0 11718.49
50| 11761.94 11724.7Pp 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.01 11917.%8
53] 11939.01] 11929.88 11948.2
54| 12348.32 12339.4p 12357.22
55| 12866.6) 12858.5¢ 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4F7 13828.18
60| 13913.92 13897.58 13930.82
61| 14043.98 14035.8/ 14052.09
62| 14092.28 14084.11 14100.46
63 | 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.32
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65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.8B 14266.69
67 | 14429.84 14414.3p 14445.85
68 | 14384.69 14357.6 14411.Y8
69 | 14530.4f 14520.1 145407
70 | 18801.94 18784.7(l 18819.18
71| 18861.89 18844.2Pp 18879.55
72| 18904.03 18884.6f 18923.4
73| 19860.06 19771.00 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.60l 23158.29
76 28314| 28282.683 28345.37
77 | 28518.76 28486.7[f 28550.Y5

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4

Peak m/z

Number

1 5843

2 11445

3 11529

4 11685

5 11759

6 11903

7 12452

8 12579

Table 5.

m/z center m/z left edge m/z right edge

1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
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3846.780

4 3840.800 3834.810

5 3892.750 3889.050 3896.440

6 4077.700 4072.100 4083.300

7 4492.020 4485.400 4498.640

8 4597.040 4592.710 4601.370

9 5405.660 5400.820 5410.500
10 5555.430 5549.44pD 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64pD 5639.580
13 5706.610 5701.520D 5711.700
14 5762.000 5758.050 5765.940
15 5840.660 5836.58pD 5844.730
16 5873.770Q 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.720 6133.610
20 6328.570 6323.73D 6333.410
21 6892.580 6888.250 6896.900
22 6951.990 6948.04pD 6955.9380
23 6981.660 6977.58D 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.22p 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.320D 7301.290
28 7421.920 7417.970 7425.870
29 8357.210 8351.73D 8362.680
30 8762.290 8756.43D 8768.140
31 8992.440 8987.35D 8997.530
32 9199.780 9193.16D 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.000
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.9110
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0P0
42 11402.140 11396.410 11407.870
43 11432.410 11425.280 11439.540
44 11466.160 11459.660 11472.650
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45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.050
54 11775.740 11767.330 11784.140
55 11821.600 11814.600 11828.6P0
56 11839.680 11833.950 11845.4{10
57 11882.560 11877.850 11887.270
58 11900.77Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.310
69 13781.970Q 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140Q 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0p0
76 14112.220Q 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.9110
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
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86 14653.49( 14645.820 14661.150
87 14715.70(Q 14706.780 14724.6[10
88 15618.16( 15597.660 15638.660
89 17443.59(¢ 17430.700 17456.4/70
90 18734.930 18724.840 18745.010
91 21675.55( 21649.880 21701.2p0
92 22987.93( 22971.630 23004.2p0
93 23020.93( 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.950 28203.250 28260.650
96 28438.910Q 28393.220 28484.500
97 28804.56( 28750.090 28859.030
Table 6
fSeL;tt)SfetsoIrgi Subset of 32 fSeL;?jfetsozrcz)% fSesz:\tt)SfetsOIrii ;L;?Sfésoznzoz ggnh;tfﬁgéﬂ?:
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 and
additional Table 5 additional additional features from | the other
features K=3 features features :;il;le 3) CK|2§S'f'ers)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11466
11488
11521 11521 11521 11521
11544
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11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13644 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
14423 14423 14423 14423 14423
14436 14436 14436
14538 14538 14538 14538 14539
14716 14716
17444
18735
22988 22988 22988 22988 22989
23021
28038 28038 28038 28038 28039
28232 28232 28232 28232 28232
28439 28439
28805 28805 28805
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63. The method of claim 49, wherein the mass spediry conducted on the sample

comprises conducting MALDI-TOF mass spectrometry.

64. The method of claim 63, wherein the MALDI-TOFass spectrometry comprises
conducting DeepMALDI mass spectrometry in whick thlood-derived sample is subject to

more than 20,000 laser shots.

65. The method of claim 49, wherein the predefimatz regions are obtained from
investigation of a plurality of mass spectra of @anpatients obtained by DeepMALDI mass
spectrometry in which blood-derived samples ofhscancer patients are subject to more than
20,000 laser shots.

66. A method of making a decision on whether tattr@ cancer patient with yeast-based
immunotherapy, comprising:

a) conducting mass-spectrometry on a blood-dersadple from a cancer patient
and obtaining a mass spectrum from the sample;

b) in a programmed computer, performing one orenedefined pre-processing
steps on the mass spectrum, obtaining integratedsity values of selected features in the mass
spectrum over predefined m/z ranges after the peessing steps are performed, and
comparing the integrated intensity values with @aning set comprising class-labeled spectra
from other cancer patients treated with the yeasetl immunotherapy and classifying the mass
spectrum with a class label; and

C) basing a decision to administer the yeast-baseaunotherapy for cancer to the
cancer patient when the class label for the masstigpn indicates that the patient is likely to

benefit from the yeast-based immunotherapy for eanc
67. The method of claim 66, wherein the patienadslitionally treated with one or more

additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for cancer.
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68. The method of claim 66, wherein the yeast-basadunotherapy is a whole, heat-
inactivated recombinant yeast fraBaccharomyces cerevisiae that has expressed one or more

cancer antigens from the patient’s cancer.

69. The method of claim 66, wherein the patient hagated Ras-positive cancer and
wherein the patient is to be administered a yeased immunotherapy for mutated Ras-positive

cancer.

70. The method of claim 69, wherein the producsetected from GI-4014, GI-4015, Gl-
4016 or GI-4020.

71.  The method of claim 66, wherein the training gamprises class-labeled spectra from
other cancer patients who obtained benefit anchdidbbtain benefit from administration of the

yeast based immunotherapy either alone or in coatibim with another anti-cancer therapy.

72.  The method of claim 66, wherein the predefifestures include one or more features
listed below in Tables 1, 2, 3, 4, 5 or 6:

Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.035% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pe& # | center edge edge
1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77F7 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95f 3560.992
6 | 3680.091] 3672.99p 3687.187
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7 | 3842.836] 3836.58 3849.092

8 | 4203.838] 4193.70y 4213.969

9| 5180.126] 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11| 5700.687 5689.38L 5711.994
12| 5843.129 5840 5846.238
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22f 5870.926
15| 6008.828 6004.271L 6013.384
16| 6192.594 6182.54l 6202.648
17 | 6298.994 6294.655 6303.383
18| 6873.363 6870.12B 6876.598
19| 6903.79] 6894.56]1 6913.018
20| 6971.019 6967.62Pp 6974.408
21| 6985.879 6982.46[L 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24| 7023.426 7019.43L 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96R 7049.005
27| 7057.527 7050.65p 7064.399
28| 7074.719 7070.39p 7079.089
29| 7150.539 7136.6p 7164.429
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.2Y9
32| 7783.506 7778.087 7788.925
33| 8361.169 8355.60b 8366.784
34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.08L 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.1520 9861.387 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61 10471.48 10499.Y3
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.68 115371
47| 11555.37] 11541.01 11569.61
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q1 11718.49
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50| 11761.94 11724.7p 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.01 11917.58
53| 11939.01] 11929.88 11948.2
54| 12348.320 12339.4p 12357.22
55| 12866.6) 12858.5f 12874.62
56 | 13072.62 13064.4p 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4f 13828.18
60| 13913.92 13897.58 13930.82
61| 14043.98 14035.8f 14052.09
62| 14092.28 14084.1l 14100.46
63| 14125.28 14117.18 14133.43
64| 14148.15 14139.99 14156.82
65| 14197.84 14181.99 14213.69
66 | 14258.28 14249.88 14266.69
67 | 14429.84 14414.3p 14445.85
68| 14384.69 14357.6 14411.78
69| 14530.4) 14520.1 145407
70| 18801.94 18784.71L 18819.18
71| 18861.8§ 18844.2p 18879.55
72| 18904.03 18884.6f 18923.4
73| 19860.06 19771.0p 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.6[L 23158.29
76 28314| 28282.68 28345.37
77| 28518.76 28486.7f 28550.}5
Table 3
m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
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Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.810 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44D 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64D 5639.530
13 5706.610 5701.52p 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58p 5844.730
16 5873.770 5870.20p 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.29D 6112.220
19 6129.670 6125.72D 6133.610
20 6328.570 6323.73D 6333.410
21 6892.580 6888.250 6896.900
22 6951.990 6948.04p 6955.930
23 6981.660 6977.58p 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.22D 7060.190
26 7153.620 7148.91D 7158.330
27 7295.310 7289.32D 7301.290
28 7421.920 7417.97pD 7425.870
29 8357.210 8351.73p 8362.680
30 8762.290 8756.43D 8768.140
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31 8992.440 8987.35D 8997.580
32 9199.780 9193.16p 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530D 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.0P0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.9110
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410Q 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.060
54 11775.740 11767.330 11784.140
55 11821.600 11814.600 11828.6P0
56 11839.680 11833.950 11845.410
57 11882.560 11877.850 11887.270
58 11900.77Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740 12968.730 12982.740
61 13104.010 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.3110
69 13781.970 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
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72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7[70
75 14096.180 14091.340 14101.0R0
76 14112.220 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.9110
79 14244.34Q 14232.110 14256.560
80 14280.730 14272.960 14288.490
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9R0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.6[10
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.4170
90 18734.930 18724.840 18745.0[10
91 21675.55( 21649.880 21701.2p0
92 22987.93( 22971.630 23004.2R0
93 23020.93( 23009.110 23032.740
94 28038.09( 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.500
97 28804.56( 28750.090 28859.0B0
Table 6
fSeL;tt)SfetsoIrgi Subset of 32 fSeL;?jfetsozrcz)% fSesz:\tt)SfetsOIrii ;L;?Sfésoznzoz agnh;tfﬁgéﬂ?:
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 andl
additional Table 5 additional additional features from | the other
features K=3 features features 'Ilézzt;le 3) gi;smers)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
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7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11464
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
13145 13145
13623 13623
13648 13648 13648 13648 13648 13648
13677 13677
13735 13735 13735 13735 13735
13782 13782 13782 13782 13782
14007 14007
14057 14057 14057 14057 14057
14096 14096
14112 14112
14138 14138
14244 14244
14281 14281
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14423 14423 14423 14423 14423

14436 14436 14436

14538 14538 14538 14538 14538
14716 14716

17444

18735

22988 22988 22988 22988 22988

23021

28038 28038 28038 28038 28038

28232 28232 28232 28232 28232
28439 28439

28805 28805 28805

73.  The method of claim 66, wherein the mass spediry conducted on the sample

comprises conducting MALDI-TOF mass spectrometry.

74. The method of claim 73, wherein the MALDI-TOFass spectrometry comprises
conducting multi-shot mass spectrometry in whioh blood-derived sample is subject to more
than 20,000 laser shots.

75. The method of claim 66, wherein the predefimatz regions are obtained from
investigation of a plurality of mass spectra of @anpatients obtained by multi-shot mass
spectrometry in which blood-derived samples othscancer patients are subject to more than
20,000 laser shots.

76. Use of yeast-based immunotherapy comprisingastyvehicle expressing one or more
heterologous target antigens, in the preparatica miedicament for the treatment of cancer in a
cancer patient who has been selected for treatbyeatmass spectrometry and classification test,
the test comprising the steps of:

(@) conducting mass-spectrometry on a blood-ddrisample from the patient and
obtaining a mass spectrum from the sample;

(b) in a programmed computer, performing one oretpredefined pre-processing steps

on the mass spectrum, obtaining integrated intenstues of selected features in the mass
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spectrum over predefined m/z ranges after the preessing steps are performed, and
comparing the integrated intensity values with @aning set comprising class-labeled spectra
from other cancer patients treated with the yeasetl immunotherapy and classifying the mass
spectrum with a class label,

and wherein the class label for the mass specitndimates that the patient is likely to

benefit from the yeast-based immunotherapy for eanc

77. The use of claim 76, wherein the patient isitauidilly treated with one or more
additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for cancer.

78. The use of claim 77, wherein the additionali-eancer therapies are selected from:
surgery, chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any

combination thereof.

79.  The use of claim 76, wherein the yeast-basedunotherapy is a whole, heat-inactivated

recombinant yeast that has expressed one or mocercantigens from the patient’s cancer.

80. The use of claim 79, wherein the yeastamfBaccharomyces cerevisiae.

81. The use of claim 76, wherein the patientrhatated Ras-positive cancer and wherein the

yeast-based immunotherapy is a yeast-based immenapih for mutated Ras-positive cancer.

82. The use of claim 81, wherein the patient isitaadlly treated with one or more
additional anti-cancer therapies, either priordoncurrently with, or after, treatment with the

yeast-based immunotherapy for mutated Ras-positineer.
83. The use of claim 82, wherein the additionali-eancer therapies are selected from:

surgery, chemotherapy, radiation therapy, targetadcer therapy, palliative care, or any
combination thereof.
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84.

cancer, non-small cell lung cancer (NSCLC), coltalecancer (CRC), endometrial cancers,

The use of claim 81, wherein the mutated Rastipe cancer is selected from: pancreas
ovarian cancers, melanoma or multiple myeloma.
85.

The use of claim 81, wherein the mutated Rastige cancer is pancreas cancer.

86.

cancer is a whole, heat-inactivated recombinanstysat has expressed a mutated Ras antigen.

The use of claim 81, wherein the yeast-basedunotherapy for mutated Ras-positive

87.

cancer is a product in the GI-4000 series of ybased immunotherapy products, or the

The use of claim 85, wherein the yeast-baseduinotherapy for mutated Ras-positive

equivalent.

88.  The use of claim 87, wherein the product isded from GI-4014, GI-4015, GI-4016 or
GI-4020.

89.

conjunction with gemcitabine or the equivalent.

The use of claim 81, wherein the yeast-basedunotherapy is to be administered in

90.

to use of the yeast-based immunotherapy.

The use of claim 81, wherein the cancer pasi¢atnor has been surgically resected prior

91.

cancer patients who obtained benefit and did nttintbenefit from administration of the yeast-

The use of claim 76, wherein the training sehrises class-labeled spectra from other

based immunotherapy either alone or in combinatitih another anti-cancer therapy.

92. The method of claim 76, wherein the predefifeatures include one or more features
listed below in Tables 1, 2, 3, 4, 5 or 6:
Table 1
m/Z center of feature m/Z left edge of feature might edge of feature
5841.168 5831.03% 5851.302
6433.537 6427.831 6439.244
8765.432 8757.666 8773.197
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9669.883 9618.946 9720.82
11442.47 11428.4% 11456.49
11474.93 11460.88 11488.99
11529.59 11518.9% 11540.22
11696.79 11650.43 11743.15
11900.24 11878.99 11921.49
12865.48 12856.36 12874(6
Table 2
m/z m/z left | m/z right
Pek # | center edge edge
1| 3039.529 3037.053 3042.005
2 | 3366.615 3358.219 3375.011
3| 3432.149 3412.77fy 3451.52
4| 3473.153 3453.33F 3492.969
5| 3552.474] 3543.95F 3560.992
6 | 3680.091] 3672.995 3687.187
7 | 3842.836| 3836.58 3849.092
8 | 4203.838] 4193.70F 4213.969
9 | 5180.126] 5176.524 5183.728
10| 5291.206 5287.78 5294.682
11 | 5700.687] 5689.38L 5711.994
12 | 5843.129 5840 5846.258
13| 5860.729 5851.114 5870.344
14 | 5866.576 5862.22 5870.926
15| 6008.828 6004.27L 6013.384
16 | 6192.594 6182.54l 6202.648
17 | 6298.994 6294.656 6303.383
18 | 6873.363 6870.12B 6876.598
19| 6903.79 6894.561 6913.018
20| 6971.019 6967.62D 6974.408
21| 6985.879 6982.46[1 6989.296
22| 6995.012 6991.486 6998.538
23| 7009.091 7002.26f 7015.914
24 | 7023.426 7019.431 7027.422
25| 7035.244 7031.664 7038.825
26 | 7045.484 7041.96p 7049.005
27| 7057.527] 7050.65p 7064.399
28 | 7074.719 7070.399 7079.039
29| 7150.539 7136.6b 7164.429
30| 7245.544 7237.996 7253.093
31| 7301.145 7297.011 7305.279
32| 7783.506 7778.08f 7788.925
33| 8361.169 8355.60b 8366.734
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34| 8476.978 8470.468 8483.489
35| 8767.557 8761.746 8773.368
36| 9362.525 9353.951 9371.098
37| 9671.94 9664.199 9679.681
38| 9759.032 9751.081 9766.982
39| 9788.134 9772.70F 9803.561
40| 9871.1520 9861.387 9880.918
41| 11302.64 11295.58 11309.Y6
42| 10485.61 10471.48 10499.73
43| 10776.72 10762.28 10791.21
44| 11475.86 11468.27 11483.45
45| 11494.79 11487.31 11502.27
46| 11529.86 11522.683 11537.1
47| 11555.31] 11541.01 11569.61
48 | 11655.18 11616.98 11693.44
49| 11709.95 11701.4Q 11718.49
50| 11761.94 11724.72 11799.16
51| 11858.02 11814.24 11901.Y9
52| 11909.8 11902.01 11917.%8
53] 11939.0]] 11929.88 11948.2
54| 12348.32 12339.4p 12357.22
55| 12866.6) 12858.5¢ 12874.62
56 | 13072.62 13064.4P2 13080.81
57| 13090.91] 13082.14 13099.68
58| 13360.65 13351.F 13369.59
59| 13807.33 13786.4F7 13828.18
60| 13913.92 13897.58 13930.82
61| 14043.98 14035.8/ 14052.09
62| 14092.28 14084.11 14100.46
63| 14125.28 14117.13 14133.43
64 | 14148.15 14139.99 14156.32
65| 14197.84 14181.9p 14213.69
66 | 14258.28 14249.88 14266.69
67| 14429.84 14414.3P 14445.85
68 | 14384.69 14357.6 14411.Y8
69| 14530.4] 14520.1 145407
70 | 18801.94 18784.71 18819.18
71| 18861.8 18844.2P2 18879.55
72| 18904.03 18884.6/ 18923.4
73| 19860.06 19771.0p 19949.03
74| 21710.89 21683.4p 21738.29
75| 22998.95 22839.6[L 23158.29
76 28314| 28282.683 28345.37
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77| 28518.7d 28486.77 28550.75

Table 3

m/z ranges

5732 to 5795

5811 to 5875

6398 to 6469

11376 to 11515

11459 to 11599

11614 to 11756

11687 to 11831

11830 to 11976

12375 to 12529

12502 to 12656

23183 to 23525

23279 to 23622

65902 to 67502

Table 4
Peak m/z
Number
1 5843
2 11445
3 11529
4 11685
5 11759
6 11903
7 12452
8 12579
Table 5.
m/z center m/z left edge m/z right edge
1 3463.350 3459.400 3467.300
2 3609.960 3605.630 3614.280
3 3679.430 3674.080 3684.770
4 3840.800 3834.810 3846.780
5 3892.750 3889.050 3896.440
6 4077.700 4072.100 4083.300
7 4492.020 4485.400 4498.640
8 4597.040 4592.710 4601.370
9 5405.660 5400.820 5410.500
10 5555.430 5549.44p 5561.410
11 5582.800 5578.98p 5586.620
12 5635.590 5631.64pD 5639.530
13 5706.610 5701.52p 5711.700
14 5762.000 5758.05D 5765.940
15 5840.660 5836.58p 5844.730
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16 5873.770 5870.20D 5877.380
17 5890.570 5885.73p 5895.410
18 6107.260 6102.290 6112.220
19 6129.670 6125.720 6133.610
20 6328.570 6323.73pD 6333.410
21 6892.580 6888.25D 6896.900
22 6951.990 6948.04pD 6955.9380
23 6981.660 6977.58p 6985.730
24 7004.170 6999.33p 7009.000
25 7054.210 7048.220 7060.190
26 7153.620 7148.91D 7158.380
27 7295.310 7289.32D 7301.290
28 7421.920 7417.97D 7425.870
29 8357.210 8351.73p 8362.680
30 8762.290 8756.43pD 8768.140
31 8992.440 8987.350 8997.580
32 9199.780 9193.16D 9206.400
33 9794.720 9791.28D 9798.160
34 10000.020 9993.530 10006.510
35 10018.610 10013.260 10023.960
36 10090.630 10083.880 10097.370
37 10174.760Q 10168.520 10181.0P0
38 10200.610 10191.950 10209.2/70
39 10657.440 10651.960 10662.910
40 10713.840 10704.160 10723.510
41 10912.750 10905.490 10920.0p0
42 11402.140 11396.410 11407.870
43 11432.410Q 11425.280 11439.540
44 11466.160 11459.660 11472.650
45 11488.190 11481.820 11494.550
46 11520.580 11514.720 11526.430
47 11543.880 11538.400 11549.350
48 11563.080 11556.070 11570.080
49 11620.250 11613.120 11627.380
50 11676.220 11670.870 11681.570
51 11699.260 11694.040 11704.480
52 11723.200 11716.450 11729.950
53 11744.210 11739.370 11749.050
54 11775.740 11767.330 11784.140
55 11821.600 11814.600 11828.6p0
56 11839.680 11833.950 11845.4{10
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57 11882.560 11877.850 11887.270
58 11900.77Q 11894.660 11906.880
59 12401.800 12392.760 12410.840
60 12975.740Q 12968.730 12982.740
61 13104.010Q 13098.150 13109.860
62 13145.130 13138.380 13151.880
63 13399.430 13388.090 13410.760
64 13475.490 13468.100 13482.870
65 13622.780 13616.670 13628.890
66 13648.070 13642.590 13653.540
67 13677.100 13670.860 13683.340
68 13735.490 13731.670 13739.3110
69 13781.97Q 13774.960 13788.970
70 13800.220 13794.870 13805.570
71 14007.100 14002.010 14012.190
72 14030.530 14023.400 14037.660
73 14057.140 14051.410 14062.870
74 14078.920 14073.060 14084.7|70
75 14096.180 14091.340 14101.0R0
76 14112.220 14107.890 14116.550
77 14137.690 14129.540 14145.840
78 14186.020 14178.130 14193.9110
79 14244.340 14232.110 14256.560
80 14280.730 14272.960 14288.400
81 14408.640 14403.290 14413.980
82 14423.030 14418.310 14427.740
83 14436.400 14431.050 14441.740
84 14518.120 14508.310 14527.9p0
85 14537.850 14531.740 14543.960
86 14653.490 14645.820 14661.150
87 14715.700 14706.780 14724.610
88 15618.160 15597.660 15638.660
89 17443.590 17430.700 17456.470
90 18734.930 18724.840 18745.0110
91 21675.55(¢ 21649.880 21701.2p0
92 22987.93( 22971.630 23004.220
93 23020.93( 23009.110 23032.740
94 28038.09(¢ 27994.740 28081.430
95 28231.95( 28203.250 28260.650
96 28438.91( 28393.220 28484.500
97 28804.56( 28750.090 28859.0B30
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Table 6

Subset of 42

Subset of 25

Subset of 13

Subset of 22

Eight features

features from Subset of 32 features from features from features (no (4 not used in
Tables 3, 4, 5 and features from Tables 3, 4, 5 angl Tables 3, 4, 5 and
additional Table 5 additional additional features from | the other
features K=3 features features 'Ilézzt;le 3) gi;smers)
K=3 K=5 K=5
4492 4492
5636
5762
5841 5841
5891
6893 6893 6893
7004 7004
7295 7295
7422 7422 7422
8357 8357 8357
8762 8762 8762 8762
8992 8992
9795 9795
10000 10000
10175 10175
11402
11432
11466 11466 11466 11466 11464
11488
11521 11521 11521 11521
11544
11563
11620 11620 11620 11620
11676 11676
11699 11699
11723 11723 11723
11744
11776
11822
11883 11883
11901
12976
13104
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13145 13145

13623 13623

13648 13648 13648 13648 13648 13648
13677 13677

13735 13735 13735 13735 13735

13782 13782 13782 13782 13782
14007 14007

14057 14057 14057 14057 14057

14096 14096

14112 14112

14138 14138

14244 14244

14281 14281

14423 14423 14423 14423 14423

14436 14436 14436

14538 14538 14538 14538 14538
14716 14716

17444

18735

22988 22988 22988 22988 22988

23021

28038 28038 28038 28038 28038

28232 28232 28232 28232 28232
28439 28439

28805 28805 28805

93.  The use of claim 76, wherein the mass spectrgraenducted on the sample comprises

conducting MALDI-TOF mass spectrometry.
94.  The use of claim 93, wherein the MALDI-TOF mapgctrometry comprises conducting

DeepMALDI mass spectrometry in which the bloodihdsat sample is subject to more than
20,000 laser shots.
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95.  The use of claim 76, wherein the predefined maggons are obtained from investigation
of a plurality of mass spectra of cancer patieoitgained by DeepMALDI mass spectrometry in

which blood-derived samples of such cancer pati@m@subject to more than 20,000 laser shots.
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