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Deeper proteome coverage with P2-iST Plasma�ÿ�ò�1�Ê�æ�)�ò�í�ÿ�0�8�Z�ò�ÿ�ç�8�0�W�Z�ò���ò�1�`���•�ò�ÿ���•���ÿ�í���º�ò�Z�ò�1�g���Ê�)�ÿ�W�Z�8�g�ò���1�ÿ�Ê�1�í�ÿ�W�Ê�g���‚�Ê�ˆ�ÿ�Ê�1�Ê�)�ˆ�`���`�ÿ�g���Ê�1�ÿ
neat plasma ( �?�����æ���ÿ�����������ÿ���8�0�W�Ê�Z�ò�í�ÿ�‚���g���ÿ�g���ò�ÿ�)���0���g�ò�í�ÿ�1�l�0�æ�ò�Z�ÿ�8���ÿ�`�����1���½�ç�Ê�1�g�ÿ�W�Z�8�g�ò���1�`�ÿ�í�ò�g�ò�ç�g�ò�í�ÿ���1�ÿ�1�ò�Ê�g�ÿ�W�)�Ê�`�0�Ê���ÿP2-iST Plasma ex-
�W�Ê�1�í�ò�í�ÿ�í�ò�g�ò�ç�g���8�1�ÿ�8���ÿ���•�����Ê�`�`�8�ç���Ê�g�ò�í�ÿ�í���º�ò�Z�ò�1�g���Ê�)�ÿ�W�Z�8�g�ò���1�`���ÿ���1�ç�)�l�í���1���ÿ���1�¾�Ê�0�0�Ê�g�8�Z�ˆ�ÿ�Ê�1�í�ÿ�Ê�ç�l�g�ò���W���Ê�`�ò�ÿ�0�Ê�Z�&�ò�Z�`���ÿ�œ�����`�ÿ���1�ç�Z�ò�Ê�`�ò�í�ÿ�ç�8�•-
erage supported pathway-level analysis and revealed CRC-associated enrichment of immune response, complement activation, 
blood microparticle, and acute-phase processes, as well as distinct normal-upregulated immune regulatory features (�?�����æ�ÿ�����$).

�I�1�g�Z�8�í�l�ç�g���8�1
Human plasma is an information-rich yet analyti-
cally challenging matrix for MS-based biomarker 
discovery, owing to its extreme dynamic range 
and the masking of low-abundance proteins 
by highly abundant species. Here, we evaluate 
P2‑iST Plasma, a plasma protein enrichment solu-
tion integrating paramagnetic single nanoparti-
cle–based P2 beads with standardized iST sam-
ple preparation, in a colorectal cancer (CRC) 
plasma pilot study.
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•	 �$�ò�ò�W�ò�Z�ÿ�Œ�)�Ê�`�0�Ê�ÿ�Œ�Z�8�g�ò�8�0�ò���ÿP2-iST Plasma en-

ables ~6× increased plasma proteome cover -
age compared with neat plasma.
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Enrichment expands detection of low-abun-
dance proteins relevant to CRC biology.

•	 �I�0�W�Z�8�•�ò�í�ÿ�$���º�ò�Z�ò�1�g���Ê�)�ÿ�Œ�Z�8�g�ò���1�ÿ�$���`�ç�8�•�ò�Z�ˆ���ÿIn-
�ç�Z�ò�Ê�`�ò�í�ÿ�W�Z�8�g�ò�8�0�ò�ÿ�í�ò�W�g���ÿ�`�l�W�W�8�Z�g�`�ÿ���í�ò�1�g���½�ç�Ê-
tion of a greater number of CRC-associated dif-
ferentially abundant proteins.

•	 �$���`�ç�8�•�ò�Z�ˆ�ÿ�8���ÿ�d�l�)�g�����Œ�Z�8�g�ò���1�ÿ�•�����1�Ê�g�l�Z�ò�`��  Cor-
�Z�ò�)�Ê�g���8�1���æ�Ê�`�ò�í�ÿ�Ê�1�Ê�)�ˆ�`���`�ÿ�ò�1�Ê�æ�)�ò�`�ÿ���í�ò�1�g���½�ç�Ê�g���8�1�ÿ
of CRC-associated protein abundance patterns 
and signatures.

•	 ���8�0�W�)�ò�0�ò�1�g�Ê�Z�ˆ�ÿ�Œ�Z�8�g�ò���1�ÿ�d�Ê�Z�&�ò�Z�`���ÿEstablished 
plasma protein markers, together with newly 
���í�ò�1�g���½�ò�í�ÿ�W�Z�8�g�ò���1�`���ÿ�W�Z�8�•���í�ò�ÿ�Z�ò�)���Ê�æ�)�ò�ÿ�Y�l�Ê�1�g���g�Ê�g���•�ò�ÿ
reference points for interpreting CRC-associat-
ed proteome changes.
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the pilot cohort (n = 12) reveal an approximately 
six-fold increase in plasma proteome depth with 
P2‑iST Plasma compared to neat plasma, high-
lighting its potential for scalable, large-cohort 
biomarker discovery (�?�������ÿ�ä).

�d�Ê�g�ò�Z���Ê�)�`�ÿ�Ê�1�í�ÿ�d�ò�g���8�í�`
Human EDTA plasma was used for spike-in 
experiments and pilot cohort analysis. MART, IL-
�è���ÿ�Ê�1�í�ÿ�I�\���ã�¾�ÿ�‚�ò�Z�ò�ÿ�`�W���&�ò�í�ÿ�Ê�ç�Z�8�`�`�ÿ�Ê�ÿ�½�•�ò�����8�)�í�ÿ�í���)�l�g���8�1�ÿ
series spanning 5- to 3125-fold change. In parallel, 
a small pilot cohort of CRC diagonsed patients  
(n = 6) and healthy donors (n = 6) was analyzed. 
Neat plasma samples were prepared from 2 µL 
input using the PreOmics iST-BCT protocol, while 
P2-iST Plasma samples were prepared from 100 
µL plasma on a KingFisher Flex system using the 
P2-iST�ÿ�‚�8�Z�&�¾�8�‚�ÿ���8�Z�ÿ�W�Z�8�g�ò���1�ÿ�ò�1�Z���ç���0�ò�1�g���ÿ�)�ˆ�`���`���ÿ
digestion, and peptide clean-up was done/per -
formed in a centrifuge. Peptides were analyzed 
on an Evosep One–timsTOF HT platform using 
the Whisper Zoom 40 SPD method and diaPASEF 
�Ê�ç�Y�l���`���g���8�1���ÿ�•�Ê�‚�ÿ�í�Ê�g�Ê�ÿ�‚�ò�Z�ò�ÿ�W�Z�8�ç�ò�`�`�ò�í�ÿ���1�ÿSpectro -
naut  20 with directDIA+ , and GO enrichment was 
performed using STRING-DB. 
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Linearity was assessed using protein spike-in and matrix-matched calibration curves across three technical replicates.

Spike-in standards of IL1B, IL6, and MAPT shows 
that P2-iST Plasma�ÿ�W�Z�ò�`�ò�Z�•�ò�`�ÿ�)���1�ò�Ê�Z�ÿ�Y�l�Ê�1�g���g�Ê�g���•�ò�ÿ
response across a broad concentration range. 
Detection starts in the tens of pg/µL, robust 
�Y�l�Ê�1�g���½�ç�Ê�g���8�1�ÿ�æ�ò�����1�`�ÿ���1�ÿ�g���ò�ÿ���l�1�í�Z�ò�í�`�ÿ�8���ÿ�W�����j�\���ÿ
and the response remains linear up to at least 
12.5 ng/µL, supporting suitability for targeted  
information extraction ���?�������ÿ�å����

�?�����l�Z�ò�ÿ�æ���ÿ�$���º�ò�Z�ò�1�g���Ê�)�ÿ�W�Z�8�g�ò���1�ÿ�Ê�1�í�ÿ�W�Ê�g���‚�Ê�ˆ�ÿ�Ê�1�Ê�)�ˆ�`���`�ÿ�8���ÿ�W�)�Ê�`�0�Ê�ÿ�`�Ê�0�W�)�ò�`���ÿ�������ÿ�¶�8�)�ç�Ê�1�8�ÿ�W�)�8�g�ÿ�ç�8�0�W�Ê�Z���1���ÿ���•���ÿ�Ê�1�í�ÿ�1�8�Z�0�Ê�)�ÿ�W�)�Ê�`�0�Ê�ÿ�l�`���1���ÿ�1�ò�Ê�g�ÿ�W�)�Ê�`�0�Ê�ÿ�‚�8�Z�¾�8�‚���ÿ������ Volca-
no plot comparing CRC and normal plasma using P2‑iST Plasma solution. ������ GO biological process network for proteins upregulated in CRC samples. ���$�� proteins 
upregulated in normal plasma samples.

�¡�1�`�l�W�ò�Z�•���`�ò�í�ÿ�ç�)�l�`�g�ò�Z���1���ÿ�8���ÿ�Y�l�Ê�1�g���½�ò�í�ÿ�W�Z�8�g�ò���1�`�ÿ�Ê�ç�Z�8�`�`�ÿ���•���ÿ�W�)�Ê�`�0�Ê�ÿ�`�Ê�0-
�W�)�ò�`�ÿ�Z�ò�•�ò�Ê�)�ò�í�ÿ�`�g�Z�l�ç�g�l�Z�ò�í�ÿ�Ê�æ�l�1�í�Ê�1�ç�ò�ÿ�W�Ê�g�g�ò�Z�1�`�ÿ�Ê�1�í�ÿ���í�ò�1�g���½�ò�í�ÿ�W�Z�8�g�ò���1�`�ÿ
co-regulated with the known CRC-associated marker PTP4A3 1. Z-score–
�æ�Ê�`�ò�í�ÿ���1�g�ò�1�`���g�ˆ�ÿ�W�Z�8�½�)���1���ÿ���l�Z�g���ò�Z�ÿ�Z�ò�`�8�)�•�ò�í�ÿ�í���`�g���1�ç�g�ÿ�W�Z�8�g�ò���1�ÿ�Ê�æ�l�1�í�Ê�1�ç�ò�ÿ�W�Ê�g-
tern, including proteins reported to be associated with CRC-related sig-
naling, metabolism, and immune context ���?�������ÿ�ç����

�?�����l�Z�ò�ÿ�ç���ÿ���•�����Ê�`�`�8�ç���Ê�g�ò�í�ÿ�W�)�Ê�`�0�Ê�ÿ�W�Z�8�g�ò���1�ÿ�æ���8�`�����1�Ê�g�l�Z�ò�ÿ�Ê�1�Ê�)�ˆ�`���`�� 
�\�ò���g���ÿ�F�ò�Ê�g�0�Ê�W�ÿ�8���ÿ�Y�l�Ê�1�g���½�ò�í�ÿ�W�Z�8�g�ò���1�`�ÿ�Ê�ç�Z�8�`�`�ÿ���•���ÿ�W�)�Ê�`�0�Ê�ÿ�`�Ê�0�W�)�ò�`���ÿ�•�������g���ÿ�ÿ�Æ���`�ç�8�Z�ò�ÿ���1�g�ò�1�`���g�ˆ�ÿ
�W�Z�8�½�)�ò�`�ÿ�8���ÿ�W�Z�8�g�ò���1�`�ÿ�Ê�`�`�8�ç���Ê�g�ò�í�ÿ�‚���g���ÿ�Œ�œ�Œ�æ���å���ÿ���Z�8�l�W�ò�í�ÿ�æ�ˆ�ÿ�Z�ò�W�8�Z�g�ò�í�ÿ���l�1�ç�g���8�1�Ê�)�ÿ�8�Z�ÿ�í���`�ò�Ê�`�ò���Z�ò�)�Ê�g-
ed context.

Selected plasma protein markers showed consistent CRC–normal abun-
�í�Ê�1�ç�ò�ÿ�í���º�ò�Z�ò�1�ç�ò�`�ÿ�‚���g���ÿ���������ÿ�Y�l�Ê�1�g���g�Ê�g���•�ò�ÿ�W�Z�ò�ç���`���8�1���ÿ���•�����l�W�Z�ò���l�)�Ê�g�ò�í�ÿ
acute-phase analytes, including CRP and SAA1, together with normal-en-
riched plasma analytes related to liver-derived plasma function, metabo-
lism, hormone transport, and iron homeostasis, including AHSG, ALDOB, 
�����ã���ÿ�Ê�1�í�ÿ�•�F���@���ÿ�W�Z�8�•���í�ò�í�ÿ�Y�l�Ê�1�g���g�Ê�g���•�ò�ÿ�Z�ò���ò�Z�ò�1�ç�ò�ÿ�W�8���1�g�`�ÿ���8�Z�ÿ���1�g�ò�Z�W�Z�ò�g���1���ÿ�g���ò�ÿ
broader CRC plasma proteome signatures 2.
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