Development and validation of proteomic models to assess susceptibility for high-risk cancers associated with military duty
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Introduction Lung Cancer

Covariate | Measure | Total

Censored
- Military personnel and veterans experience elevated incidence of several cancers compared Sample Size N 7929 178 7010 734 10000 = 0:03% m m m
with the general U.S. population, likely reflecting a combination of occupational exposures, Tobacco Current 1685 (21.3%) 30 (16.9%) 1486 (21.2%) 169 (23%) .
environmental hazards, and screening practices. L Never 4611 (58.2%) 106 (59.6%) 4107 (58.6%) 398 (54.2%) = 0.9975-
. Breast < th t 4 4 in active-dut 4 deploved S€ Former 1626 (20.5%) 42 (23.6%) 1417 (20.2%) 167 (22.8%) E 4 7
reast cancer is the most common cancer diagnosed in active-duty women, and deploye Sex Female 7922 (100%) 178 (100%) 7010 (100%) 734 (100%) L
female veterans have a 13% higher breast cancer risk than non-deployed veterans. Age (vears) Median 56 54 56 59 g”*gm"
» Prostate cancer occurs at elevated rates among service members and military aviators, with Range 39-175 39-175 35-75 39— 175 0 0.67% A
: : : L : : Time-to Event or Median 13.76 2.96 14.35 2.84 S 0.9925 - -
studies reporting 16—20% higher incidence than the general U.S. population after adjustment i
HAIES TEPOTNG /o higher inc J POP J Censoring (years) Range  0.01-2042  0.04-5.00 5.00 - 20.42 0.014 — 5.00 .
for demographic factors. : : D
: Malignant Prostate Cancer Diagnosis within 5 years | 1 A 1
Covariate Measure Total 0.9900—  (Event rate ratio (Q4/Q1) = 23)

« Lung cancer remains a major health burden for veterans, with nearly 8,000 new diagnoses

Censored | | |

annually and approximately 5,000 veteran deaths each year, making it the deadliest cancer Iin Sample Size N 6395 117 5629 649 ’ Time smcl; Blood Draw é,earﬁ}
this population Tobacco Current 2246 (35.1%) 20 (17.1%) 2011 (35.7%) 215 (33.1%) o
| | S | o | Never 1699 (26.6%) 38 (32.5%) 1519 (27%) 142 (21.9%) RiskBin JR 1= 2 || & | o

 Routine screenings can miss hlgh-r'lSk cancers associated with mllltary dUty due to gaps In Use Former 2450 (383%) 59 (504%) 2099 (373%) 292 (45%) Breast Cancer

understanding the impact of military environmental exposures. Sex Male 6395 (100%) 117 (100%) 5629 (100%) 649 (100%) Model Proteins
. - TR - - - - " Median 56 62 56 59 1.0000=

Imp-roved risk stratification t-ools are needed to identify cancers associated with military Age (years) Range 35 75 13 .75 35 _ 75 36 . 75 .

environmental and occupational exposures. Time-to Event or Median 1336 3 33 1416 5 75 20 007e _ 3 9 P
Objectives Censoring (years) Range  0.02- 19.91 0.03 — 5.00 5.00 - 19.91 0.02 — 5.00 E
This study investigated whether high-throughput proteomics could be used to develop lung, Results E 0.9950 m M m
breast, and prostate cancer susceptibility models that may help stratify individual risk, direct . The best performing model for each of the 3 cancers was an accelerated failure time model :’;
screening procedures, and monitor changing risk over time. with Weibull distribution: > 0.9925- 0.8% m m m
Methods * Final lung cancer risk model included 13 features with a 5-year AUC of 0.74 and C-

| 3 | Index of 0.61 in a hold-out validation dataset. 0-9900 T vent e i (RN = 44—

« Using the SomaScan™ Assay v4.1 modified-aptamer proteomics technology, we assessed 0 5 A

* Final breast cancer risk model included 10 features with a 5-year AUC of 0.66 and C-
Index of 0.55 in a hold-out validation dataset.

~7,000 proteins in 14,787 citrate plasma samples from cancer-free individuals aged 35-76 Time Since Blood Draw (years)

from the European Prospective Investigation into Cancer and Nutrition study, totaling >103
million protein measurements.

Risk Bin == Q1 - Q2 == Q3 == Q4

* Final prostate cancer risk model included 13 features with a 5-year AUC of 0.84 and C-
Index of 0.48 in a hold-out validation dataset.

Prostate Cancer Model Proteins

« (Cases and controls were split into training, verification, and validation sets for each cancer

subtype. « Performance of these protein models was higher than the average performance of 1T w m m m
« Machine learning techniques were used to identify separate survival models that predict risk Polygenl.c Risk Score-ba.sed or clinical models, e?nd age-only rrllodels. | 2 099-
of a malignant cancer diagnosis (lung, breast, or prostate) within 5 years of blood draw. ’ F.>roteom|c models also. displayed strong separation between highest and lowest proteomic- E m M m
* Models were fit using the entire 20-year follow-up with predictive performance optimized and risk score-based quartiles. £ 098-
evaluated at 5 years. The final models were each assessed on their respective hold-out Table 2. Discrimination metric§ for p_ro.teomic-based models_e_lgross cancer _types in training.and validation dqta§et @
o at 5 years post blood-draw. C-index is time independent. Sensitivity and Specificity calculated using cutoff that maximized )0 0.97
validation sets. Youden’s J on the training dataset. § | 3.9% 2 D B
. . . . . . L
Discrimination was assessed via C-index and 5-year AUC. o S AUC Sensitivity Specificity Cuindex o N 3 PSA aptamers
Table 1' StUdy Demographics' (95% CI) (95% CI) (95% CI) (95% CI) Event rate ratio (Q4/Q1) = 0.039/0.0 3B are included in
: : : S the final model
Covariate | Measure | Total ~[—MWalignant Lung Cancer Diagnosis ""'té"“ 2 - Trainin 0.780 0.804 0.702 0.790 o 2 4
Sample Size N 14399 03 1BaE ee Lung 9 (0.720,0.830) (0.696,0.909)  (0.690,0.713)  (0.749, 0.828) Time Since Blood Draw (years)
L 0.739 0.733 0.682 0.607 Risk Bin == 01 - Q2 == Q3 == Q4
t 22 (27.49 19 487 (27.69 380 (24.19 Validation
Tobacco CN“gZ? 2324 244 ; 02; 52 2262%@ 2628 E44 g Q; X E - 902; (0.627,0.841)  (0.583,0.895)  (0.670,0.703)  (0.473, 0.819)
: : : ' . 71 72 .62 652 :
Use Former 4076 (28.5%)  35(35.7%) 3520 (27.8%) 521 (33%) Training o 6;)2 08766) o 624 088 3 6876 06639) o 6556% 550) Conclusions
Sex F:/Irzlaéle gggg Ejﬁiﬂf’g gg Eg?gzﬂ gggg Eiiggﬁ’; %? Ejjiﬁf’; Breast Validation 0.657 0.641 0.620 0.550 * We successfully developed proteomic models to predict 5-year risk of the
Median 55 > 57 > 56 > 59 > (0.577,0.737)  (0.913,0.784)  (0.593, 0.649) (0.498, 0.607) three high-risk cancers associated with military duty.
Age (years) .. 0.876 0.863 0.757 0.688 . L. . . L
Range 35-75 42 - 74 35-75 35-75 Training (0.841.0.910)  (0.790, 0.935) (0.740, 0.771) (0.648. 0.728) P.rote.omllc S|gn§tures Ol.Jtperformed tradltllonal risk stratlflc.atlon methijs,
Time to Eventor  Median 13.60 2.86 14.27 2.84 Prostate o 0.837 0.767 0.737 0.484 highlighting their potential for early detection and personalized screening
Censoring (years) Range  0.01-2042  0.12-4.89 5.00 - 20.42 0.014 — 5.00 validation 764 0.893)  (0.600, 0.900)  (0.717,0.769)  (0.411, 0.727) strategies.

Somal.ogic Operating Co., Inc.

2945 Wilderness PI. Boulder, CO 80301

somalogic.com

For Research Use Only. Not for use in diagnostic procedures.
Any other trademarks are the sole property of their respective owners. ©2026 SomalLogic Operating Co., Inc. All rights reserved.



