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Reporting for specific materials, systems and methods

The cohort represents a random sampling of the disease population. The sex of each included research participant is
reported in Supplementary Table 1. Gender information was not collected as it was not relevant to the current study.

Population characteristics including sex, age, and genetic alterations are reported as a metadata table in Supplementary
Table 1 and visualized in Figure 2B and 5B. The first cohort consists of 17 female and 26 male donors with an age range of
22-88 (median: 62). The second cohort consists of 44 female and 68 male participants with an age range 23-95 (median: 60).

ET and MF patients were included who visited the University Hospital Zürich in the period of December 2012-May 2021 or
the University Hospital Basel in the period March 2015-May 2019. Apart from disease diagnosis and confirmation of presence
of CALR or JAK2 mutations, no patient selection criteria were imposed.

Peripheral blood samples were collected fromMPN patients visiting the University Hospital Zürich in the period of April 2018-
June 2019 upon written informed consent according to the Declaration of Helsinki. The study was approved by the local
ethics committee (KEK-ZH-NR: 2009-0062/1 and BASEC-NR: 2018-00539). For the second cohort, the collection of blood
samples and clinical data from MPN patients was approved by the Ethik Kommission Beider Basel. Written informed consent
was obtained from all patients in accordance with the Declaration of Helsinki. The diagnosis of MPN was established
according to the revised criteria of the World Health Organization (Arber et al., 2016). Healthy donor samples were collected
from coded blood donors by the Blutspende Zürich under a study protocol approved by the Cantonal Ethics Committee,
Zürich (KEK Zürich, BASEC-Nr 2019-01579).

113 blood samples from unique myelofibrosis patient (MF, n=43), essential thrombocythemia patients (ET, n=39), and matched health donors
(HD, n=31) were subjected to proteotyping. The healthy donor cohort was age- and gender-matched to the patient cohort, and the size was
chosen to allow for averaging out the biological variation between healthy individuals. An additional 43 MF patient PBMC samples were used
for drug response profiling and HSPC/T-cell proteotyping. No statistical method was used to predetermine sample size. Sample sizes were
selected based on previous experience to allow sufficient stratification according to disease and mutation subtypes.

For high-content image-based drug screening, drug response results for 3 of the 43 patients were excluded from further analysis due to
hematopoietic stem and progenitor cell (HSPC) fractions below 0.3%.

For protein quantification and subsequent statistical analyses on DIA features, in case of availability of technical replicates, analyses were run
twice: on the single MS run level for QC analyses and otherwise summarized per patient or cell line for further analyses and plotting. For high-
content image-based drug screening, all drugs were randomized across the plate layout with duplicates of 1uM and 10uM final
concentrations, except for antibodies that had three replicates and 0.1uM, 1uM, and 10uM final concentrations. For other biological
measurements and assays, a minimum of three technical or biological replicates were measured. For imaging experiments, at least two
independent experiments were performed.

For high-content image-based drug screening, to control for plate effects due to laser illumination, drugs were re-suspended as 5mM stock
solutions and dispensed into the 384 well plates using an Echo 550 liquid handler (Labcyte) at their respective concentrations in a randomized
plate layout.For proteotype analyses, the sample preparation and measurements were randomized for disease and mutation status. For the
HSPC and T-cell proteotype analyses, additional randomization was included for common confounders such as age and sex. Otherwise, no
randomization was performed as part of this study.

The observational exploratory design of this study was not compatible with blinding.
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Methodology

Sample preparation

Alexa Fluor® 647 anti-CALRm (Statens Serum Institut, clone 385-06, in-house conjugated), Alexa Fluor® 647 anti-pSTAT5 (Invitrogen,
#71-6900, polyclonal, in-house conjugated), Alexa Fluor® 488 anti-pSTAT5 (Invitrogen, #71-6900, polyclonal, in-house conjugated),
Alexa Fluor® 488 anti-CD3 (Biolegend, #300415, clone UCHT1), Alexa Fluor® 488 anti-CD14 (Biolegend, #325610, clone HCD14), PE
anti-CD34 (Biolegend, #343506, clone 581), PE anti-CALR (Abcam, #ab83220, clone FMC75), Alexa Fluor® 488 anti-GRP78 (Invitrogen,
#53-9768-80, clone C38), Alexa Fluor® 488 anti-Calnexin (Abcam, #ab225061, clone EPR3632), Alexa Fluor® 594 anti-GM-130
(Abcam, #ab277236, clone EP892Y), Alexa Fluor® 647 anti-Ki-67 (Cell Signaling Technology, #12075, clone D3B5), Alexa Fluor® 647
anti-Cleaved Caspase-3 (Cell Signaling Technology, #9602, clone D3E9), anti-BrdU (BD, #347580, clone B44), Alexa® Fluor 488 anti-
mouse IgG1 (Invitrogen, #A-21121, polyclonal), anti-BrdU (Abcam, #ab6326, clone BU1/75 (ICR1)), and Cy™3 Anti-Rat IgG (Jackson
ImmunoResearch, #712-165-153, polyclonal).

All commercial antibodies used in this study were validated by the vendors. Please see the relevant vendors' websites for further
information. The monoclonal antibody SSI-HYB 385-06 Anti Frameshift Mutated Calreticulin (Anti Crtfs), IgG1 / Kappa, clone SSI-4F10
(Art. No. 100808) (described as CALRm antibody) was developed and manufactured by Statens Serum Institut, Copenhagen,
Denmark. The specificity and sensitivity of this CALRm antibody was validated in CMK11-5 cells CRISPRed to express mutant CALR
(Shide et al., 2017) as well as the CALR mutant patient-derived MARIMO cell line (Kollmann et al., 2015). The CALRm antibody did not
stain CALR knock-out cell lines, further validating the specificity.

CMK11-5, from which the wild type and the CRISPRed clone 751 were kindly provided by K. Shide (Shide et al., 2017), and
K562, from which the wild type, CRISPRed mutant and knockout clone were kindly provided by A. Vannucchi. To complement
the CMK background with a knockout counterpart, CMK11-5 wild-type cells were CRISPRed using a ribonucleoprotein (RNP)-
based strategy (Gundry et al., 2016). After confirmation of CRISPRing in bulk isolated DNA, a single cell sort was performed.
Various clones could be confirmed to be homozygous knockouts on both a DNA and protein level. CALR mutant patient-
derived MARIMO cell line was as described in Kollmann et al., 2015.

The CALR mutation status of the CMK11-5 and K562 cell lines (wild type, mutated, or knockout) was genetically verfiied. No
other authantication was performed.

Included cell lines were not tested for mycoplasma contamination.

No commonly misidentified cell lines as defined by the ICLAC register were used in this study.

For intracellular staining of cell lines, cells were fixed and permeabilized using the Intracellular Fixation & Permeabilization
Buffer Set (eBioscience) according to the manufacturer's instructions before being stained with respective antibodies. For
sorting of patient PBMCs, cells were directly incubated with antibody and sorted as viable cells.




