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Supplemental Material 

Supplemental Tables 

 

Table S1: GWAS analysis of platelet traits (related to Figure 4) 

Associations of blood traits (PLT=platelet counts; PDW=platelet distribution width; MPV=mean platelet 

volume; PCT=plateletcrit) with 20 selected candidate genes in UK Biobank. The gene symbol is either 

a gene name with a possible alternative name (separator “/”) or a small gene cluster (separator “,”). rsID 



is always the rs-number of the SNP with the smallest p-value in the respective candidate gene region. 

Information about chromosomes, positions and reference as well as alternative alleles is with respect to 

Genome Reference Consortium Human Build 37 (GRCh37). GWAS summary statistics are calculated 

with UK biobank data (Vuckovic et al, Cell, Volume 182, Issue 5, 2020) and are downloaded from 

ftp://ftp.sanger.ac.uk/pub/project/humgen/summary_statistics/UKBB_blood_cell_traits. Genome wide 

significantly regulated traits are highlighted in bold. 

 

  

ftp://ftp.sanger.ac.uk/pub/project/humgen/summary_statistics/UKBB_blood_cell_traits


Table S2 
 Clinical characteristics of patients for reticulated platelets analysis 

 

Clinical characteristics of patients for CXCR4 analysis 

  Control patient STEMI patient 

Patients count 5 7 

Age 75 ± 12.75 59 ± 11.15 

Male，n [%] 1 [20] 4 [57.1] 

Family anamnesis, n [%] 0 [0] 1 [14.29] 

Diabetes, n [%] 1 [20] 2 [28.57] 

Hypertension, n [%] 5 [100] 4 [57.1] 

CAD, n  [%] 4 [80] 7 [100] 

Smoke, n [%] 2 [40] 5 [83.3] * 

  
 

day1 day5 

Hemoglobin, g/dl 13.52 ± 3.36 12.24 ± 2.22 11.18 ± 2.96 

Hematocrit, % 40.42 ± 9.81 37.24 ± 6.50 34.3 ± 8.14 

Leukocyte, 10^9/L 7.8 ± 1.47 13.21 ± 4.66 8.94 ± 2.05 

Erythrocyte，10^12/L 4.31 ± 1.14 4.21 ± 0.62 3.81 ± 0.87 

 

Table S2: Clinical characterization of STEMI patients (related to Figure 5) 

  

  Control patient STEMI patient 

Patients count 10 10 

Age 68.7 ± 11.56 67.2 ± 12.05 

Male，n [%] 8 [ 80] 6 [ 60] 

Family anamnesis, n [%] 3 [30] 1 [10] 

Diabetes, n [%] 4 [40] 1 [10] 

Hypertension, n [%] 9 [90] 3 [30] 

CAD, n  [%] 10 [100] 9 [90] 

Smoke, n [%] 6 [60] 4 [40] 

  
 

day1 day5 

Hemoglobin, g/dl 13.71 ± 1.62 12.98 ± 1.36 11.78 ±1.64 

Hematocrit, % 38.13 ± 12.46 39.41 ± 4.62 36.06 ± 4.06 

Leukocyte, 10^9/L 7.95 ± 2.23 13.17 ± 6.51 9.99 ± 2.81 

Erythrocyte，10^12/L 4.53 ± 0.45 4.22 ± 0.50 3.81 ± 0.54 



Supplemental Figures 

 

Figure S1: Characterization of MK-neutrophil interactions in vivo (related to Figure 1 and 2) 

(A) Frequency distribution of MK-neutrophil interactions over 1h is shown (n=4 animals per group, 7 

movies per group, 29 MKs were observed and analyzed). (B) Frequency distribution of interaction times 

over 1h is shown (n=4 animals per group, 7 movies per group). (C) Ratio of PPL forming MKs to non-

PPL forming MKs grouped by sphericity indices (n=4 animals, 7 movies). (D) Correlation of MK surface 

area to occurring MK-neutrophil interactions (p=0.22), (n=4 animals, 7 movies). (E-F) Gr-1 induced 

neutrophil depletion model. (E) Treatment scheme and quantification of (F) leukocyte subpopulation in 

the peripheral blood and BM by flow cytometer (n=4 animals per group) and whole mount BM staining. 



Scale bar represents 50μm. (G) Gr-1 staining of platelet and MKs, a representative histogram is shown 

(n=3 independent experiments). (H-J) Analysis of MK-neutrophil interaction in Gr-1 treated neutropenic 

and control antibody treated dual reporter mice (Pf4-cre/Confetti/Lyz2-eGFP) by video analysis. (H) 

Quantification of interaction frequencies within different compartments by distance to the PPL budding 

site (control: n=4 animals, ND: n=3 animals). (I) Frequency of PPL forming MKs in each region of interest 

(ROI), each symbol indicates one ROI area, multiple ROI per mice were compared (Gr-1 treatment n=4 

animals; control AB treatment n=4 animals) (J) Analysis of PPL release from individual MKs per hour 

and maximal PPL lengths (Gr-1 treatment n=3 animals; control AB treatment n=4 animals). (K-L) 

Diphtheria toxin induced neutropenia in Mrp8-cre(+)/iDTR and littermate control Mrp8-cre(-)/iDTR mice. 

(K) Treatment scheme and (L) leukocyte subpopulations in the peripheral blood and BM were quantified 

by flow cytometer (n=4 animals per group). Whole mount BM staining (bar represents 50μm). Bars 

represent mean±SEM; symbols indicate individual animals; p-values are indicated, **<0.01, ***<0.001, 

****<0.0001, n.s. not significant. P-values were determined using unpaired (I, J) Student’s t- test, two-

way (F, H, L) ANOVA multigroup test and (D) Pearson’s correlation coefficient. 

  



 
 
Figure S2: Thrombopoiesis under neutropenia and in vitro (related to Figure 2) 
(A-D) Characterization of platelets and MKs in GR-1 or isotype control antibody treated mice 

are shown. (A) Platelet life span following biotin pulse labelling, (B) MK numbers (each symbol 

indicates individual MK from n=7 animals per group), (C) MK diameters (each symbol indicates 

individual MK) and MK ploidy (n=4 animals per group). (D) Platelet count recovery following 

antibody induced double depletion of platelets and neutrophils in GR-1 induced neutropenic 

mice. (n=4 animals per group). (E-F) Gr-1 depletion in Ly6G deficient homozygous (homo, n=4 animals) 

and littermate control heterozygous (hetero, n=3 animals) catchup mice are shown. 

(E) Leukocyte, neutrophil and (F) platelet counts are shown. (G-J) Platelet and MK 



characterization in Mrp8-cre/iDTR mice with diphtheria toxin treatment. (G) Platelet 

life span following biotin pulse labelling, (H) MK numbers， (I) MK diameters (n=4 animals per 

group, each symbol indicates individual MKs analyzed in total) and MK ploidy (n=4 animals 

per group) are shown. (J) Platelet count recovery following double depletion of platelets and 

neutrophils in diphtheria toxin treated Mrp8-cre/iDTR mice (n=4 animals per group). 

(K) Cytokine levels of BM interstitial fluid were determined by a cytokine profile assay in Gr-1 

treated neutropenic or control antibody treated mice. Cytokines related to thrombopoiesis are 

shown on the right (n=3 animals per group). (L) Flow cytometry gating strategy of platelet 

particles (PP) from co-culture supernatants. (M) In vitro analysis of PP production in co-culture 

supernatant after indicated treatments (n=3 independent experiments). Bars represent 

mean±SEM; symbols indicate individual animals; p-values are indicated, **<0.01, 

****<0.0001, n.s. not significant. P-values were determined using unpaired (E, F (left panel), 

G) Student’s t-test and two-way (C, D, F (right panel)) ANOVA multigroup test. 
  



 

Figure S3: CXCR4-CXCL12 axis regulates thrombopoiesis (related to Figure 3) 

(A) Representative confocal images of in vitro cultured, fetal liver cell derived megakaryocytes, scale 

bars represent 30μm (n=3 independent experiments). (B) Whole mount staining for CXCL12 in Pf4-

cre(+)/cxcl12-/- deficient mice or littermate controls (Pf4-cre(-)/cxcl12fl/fl). Representative confocal 



images of three independent experiments are shown. Scale bars represent 10μm. (C-E) Two-Photon-

Imaging video analysis of Mrp8-cre/Cxcr4 mice. (C) Quantification of MK-neutrophil interaction 

frequencies within different compartments by distance to the PPL budding site (multiple movies per 

mouse were included in analysis, symbols indicate individual MKs; Mrp8-cre(+)/Cxcr4Δ/Δ n=3 animals; 

Mrp8-cre(-)/Cxcr4fl/fl n=4 animals). (D) Flow cytometry based analysis of leukocyte subpopulation in the 

blood and BM (Mrp8-cre(-): n=5 animals; Mrp8-cre(+): n=4 animals), (E) Analysis of PPL lengths 

(symbols indicate individual MKs; Mrp8-cre(+)/Cxcr4Δ/Δ n=3 animals; Mrp8-cre(-)/Cxcr4fl/fl n=4 animals). 

(F) MK numbers and MK ploidy (n=3 animals per group). (G) Analysis of platelet-neutrophil aggregates 

in the peripheral blood of Mrp8-cre/Cxcr4 mice (n=4 animals per group). (H) Scheme of adoptive 

neutrophil transfer experiment is shown. (I) Distribution analysis of adoptively transferred neutrophils 

was done following whole mount BM staining. Representative 2D pictures of stained bones are shown 

(scale bar represents 100μm). Minimal MK-neutrophil distance analysis between MKs and neutrophil 

(n=3 animals per group). (J) Analysis of platelet and reticulated platelet counts are shown. (K) Platelet 

life span after biotin pulse labeling (n=3 animals per group). (L) Platelet count recovery following 

antibody induced immune-thrombocytopenia in Mrp8-cre(+)/Cxcr4Δ/Δ and littermate control mice (n=4 

animals per group). Bars represent mean±SEM; symbols indicate individual animals; MKs or 

proplatelets; p-values are indicated, *<0.05, **<0.01, ****<0.0001, n.s. not significant. P values were 

determined using unpaired ((E, F (left panel), G, J) Student’s t-test and two-way (C, D, F (right panel), 

I, K, L) ANOVA multigroup test.  



 

Figure S4: Neutrophil derived ROS augments platelet biogenesis in vivo and in vitro (related to 
Figure 4) 



(A) Gating strategy to verify the efficiency of chimerism (in accordance with the ratio of CD45.2 positive 

cells) of Cybb-/- Chimera is shown. (B) Analysis of platelet and reticulated platelet counts in Cybb-/- 

Chimera (n=4 animals). (C) Platelet Lifespan as measured by clearance of biotinylated platelets. (D-G) 

In-vivo multiphoton visualization of MK-neutrophil interactions in Cybb-/- Chimera. (D) Image sequence 

showing PPL formation in Cybb-/- Chimera. Scale bar represents 20μm, Timeline (min) is indicated. (E) 

Analysis of proplatelet growth speeds, release time and PPL length (n=3 animals per group). (F) 

Quantification of MK-neutrophil interaction frequencies within different compartments and (G) within 

different distance categories. (H) Megakaryocyte numbers and (I) characterization of the leukocyte 

subpopulation ratio in blood and bone marrow by flow cytometry (n=4 animals). (J-N) N-Acetylcysteine 

or vehicle treatment in C57BL/6 mice over 5 days (n=5 animals per group), (J) Treatment scheme is 

shown (left). Quantification of platelet and reticulated platelet counts is shown. (K) Platelet life span 

following biotin pulse labelling. Analysis of (L) MK numbers and (M) MK ploidy. (N) Leukocyte 

subpopulations in the BM and peripheral blood are shown (n=3 animals per group). (O) Quantification 

of PP release in vitro co-culture assay with MKs isolated from Cybamt/mt or littermate control mice (n=3 

independent experiments). (P) Mean fluorescence intensity of DCFDA in MKs co-cultured with or without 

neutrophils (individual MKs from three independent experiments are shown). (Q) ROS production in 

neutrophils following stimulation with indicated agonists (i.e. 200ng/ml SDF-1; 50nM PMA) was 

determined by 2 ́7 ́- Dichlorfluorescein-Diacetat (DCFDA). (R) In vitro quantification of PP release 

following ERK, MLC inhibition or vehicle treatment (n=3 independent experiments). Bars represent 

mean±SEM; symbols indicate individual animals or MKs; p-values are indicated, *<0.05, **<0.01, 

***<0.001, ****<0.0001, n.s. not significant. P-values were determined with unpaired (B, E, H, J, L, P) 

Student’s t-test, one-way (O, Q, R) or with two-way ANOVA (C, F, G, I, K, M, N) multigroup test. 

 

 

 

  



 

Figure S5: Increased reticulated platelet counts drive risk of thrombosis in MI (related to Figure 
5 and 6) 



C57BL/6 mice underwent MI I/R or sham treatment, analysis was performed after 48h (n=4 animals per 

group). (A) Analysis of P-selectin and GPIIb/IIIa expression on immature (reticulated platelets) vs. 

mature platelets. Gating strategy and representative histogram plots following thrombin (0.1U/ml) 

stimulation are shown, respectively. (B) Quantification of platelet surface and activation marker 

expression on immature or mature platelets under unstimulated condition and following stimulation with 

U46619 (2μM) or thrombin (0.1U/ml) (n=3 animals). (C, D) Characterization of blood and BM following 

MI. Analysis of (C) MK numbers, MK maturation and (D) leukocyte subpopulations within the blood and 

BM. (E-F) Fe-(III) chloride carotid artery thrombosis was induced 48h after myocardial ischemia 

reperfusion (I/R) injury and sham treatment in C57BL/6 mice. (E) Thrombus size and (F) total thrombus 

burden over 60min was quantified by video analysis in C57BL/6 mice. (Sham: n=8 animals, MI: 9 

animals). (G) Platelet and reticulated platelet counts were determined after 48h I/R and sham treatment 

(Mrp8-cre(-)/Cxcr4fl/fl : n=4 mice; Mrp8-cre(+)/Cxcr4Δ/Δ:n=3 mice).(H-I) Fe-(III) chloride carotid artery 

thrombosis was induced 48h after MI I/R and sham treatment in Mrp8-cre/Cxcr4fl/fl mice. (H) Thrombus 

size and (I) total thrombus burden (over 60min) was analyzed by video analysis. (Mrp8-cre(-)/Cxcr4fl/fl: 

n=6 animals; Mrp8-cre(+)/Cxcr4Δ/Δ: n=5 animals). Bars represent mean±SEM, symbols indicate 

individual animals; p-values are indicated, *<0.05, **<0.01, ***<0.00，****<0.0001, n.s. not significant. 

P-values were determined using unpaired (C (left panel), F, G, I) Student’s t-test or two-way (B, C (right 

panel), D, E, H) ANOVA multigroup test. 

  



 

Figure S6: Thrombopoiesis during venous thrombosis (related to Figure 6) 

(A) Quantification of platelet, reticulated platelets, (B) white blood cells (WBC) and neutrophil counts 48 

hours after induction of venous thrombosis (DVT). (C) CXCR4 surface expression was determined on 

peripheral neutrophils of DVT and sham treated mice by flow cytometer (n=3 animals per group), a 

representative histogram blot is shown. (D) Adoptive transfer experiments of neutrophils in DVT or sham 

treated C57BL/6 mice. Representative 2D pictures of whole-mount-stained bones are shown (scale bar 

represents 100μm). Minimal MK-neutrophil distance between MKs and neutrophils (n=3 animals per 

groups). (E) Platelet and reticulated platelet counts in peripheral blood were shown (Mrp8-cre(-)/Cxcr4fl/fl 



n=6 animals; Mrp8-cre(+)/Cxcr4Δ/Δ n=6 animals). Leukocyte count and thrombus composition analysis 

48h after induction of thrombosis. (F) Immunohistological staining of vena cava thrombi harvested from 

Mrp8-cre(+)/Cxcr4Δ/Δ or Mrp8-cre(-)/Cxcr4fl/fl control mice (n=3 animals per group). Representative 

images of stained thrombi are shown, scale bar indicates 100μm. Quantification of neutrophil 

(MPO+/Ly6G+) and monocytes (MPO+/Ly6G-) densities by IMARIS software. (G) NET formation in 

thrombi was quantified by immunofluorescence microscopy. Representative images are shown, scale 

bar indicates 200μm. Symbols indicate individual animals; p-values are indicated, *<0.05, **<0.01, 

****<0.0001, n.s. not significant. P-values were determined using unpaired (A, B, C, E, F, G) Student’s 

t-test or two- way (D) ANOVA multigroup test. 

  



 

Figure S7: Neutrophil plucking in LPS induced inflammation (related to Figure 6) 

(A-E) LPS model 36h after intraperitoneal LPS application (0,1 mg/kg Bodyweight). (n=4). (A) Platelet 

and reticulated platelet counts. (B) Megakaryocyte number (C) Characterization of the leukocyte 

subpopulation ratio in blood and BM by flow cytometry. (D) Neutrophil expressed CXCR4 and (E) ROS 

(measured by DCFDA staining) was determined by flow cytometry. (F-H) In vivo multiphoton 



visualization of MK-neutrophil interactions 36 hours after LPS treatment. (F) Image sequence showing 

PPL formation under LPS induced inflammation. Scale bar represents 20μm, Timeline (min) is indicated. 

(G) Analysis of proplatelet growth speeds, release time and PPL length (n=3 animals per group. (H) 

Quantification of MK-PMN interaction frequencies within different compartments (n=3 animals per 

group). (I) Platelet and reticulated platelet counts in Mrp8-cre/Cxcr4 mice 36h after intraperitoneal LPS 

injection (0,1mg/kg Bodyweight) (n=4). (J) Image sequence showing PPL formation under LPS induced 

inflammation. Scale bar represents 20μm, Timeline (min) is indicated. (K) Analysis of proplatelet growth 

speeds, release time and PPL length (n=3 animals per group). (L) Quantification of MK-neutrophil 

interaction frequencies within different compartments (n=3 animals per group). Bars represent 

mean±SEM; symbols indicate individual animals or MKs; p-values are indicated, *<0.05, **<0.01, 

***<0.001, ****<0.0001, n.s. not significant. P-values were determined with unpaired (A, B, D, E, G, I, K) 

Student’s t-test or with two-way ANOVA (C, H, L) multigroup test. 

 

 


