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Supplementary Tables 
 

Supplementary Table 1. Bone Marrow cellularity estimates retrieved from literature for human and mice using 

different techniques 

 

BM Cellularity 
(cells/Kg BW) 

Reference Species 

1.96E+10 Colvin et al 2004 (1) Mice -  BALB/c (mean BW 23g) 

1.94E+10 Colvin et al 2004 (1) Mice - C57/BLK (mean BW 24g) 

1.25E+10 Colvin et al 2004 (1) Mice - DBA/2 (mean BW 22.65g) 

1.20E+10 Boggs et al. 1984 (2) Mice -  B6D2fl (mean BW 23.5g) 

8.10E+09 Pegg 1962 (3) Human 

4.60E+10 Osgood 1954 (4) Human 

1.36E+10 Patt 1957 (5) Human 

1.80E+10 Donohue et al. 1958 (6) Human 

1.11E+10 Harrison et al. 1962 (7) Human 

1.04E+10 Harrison et al. 1962 (7) Human 

2.01E+10 Skarberg et al 1974 (8) Human 

7.70E+09 Suit 1957 (9) Human 
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Supplementary Figures 
 

 

Supplementary Figure 1: Sum of squares as a function of marrow transit time.  

Neutrophil loss rate from blood (and bw in the case of labeling with water) were free parameters whereas marrow 

transit time was fixed to given values (abscise axis). The minima indicate the numerically most-plausible scenarios. 

The first 7 panels (Subjects C36R-C50) are from subjects labeled with deuterated glucose; the remaining 9 panels 

(Subjects A-E and DW04-DW11) are from subjects labeled with heavy water.  



3 
 

 

Supplementary Figure 2: Sum of squares as a function of half-life.  

Marrow transit time (and bw in the case of labeling with water) were free parameter whereas loss rate from blood 

was fixed to the given values (abscise axis, expressed as a half-life). The minima indicate the numerically most-

plausible scenarios.  The first 7 panels (Subjects C36R-C50) are from subjects labeled with deuterated glucose; the 

remaining 9 panels (Subjects A-E and DW04-DW11) are from subjects labeled with heavy water. 
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Supplementary Figure 3: Sum of squares and half-life estimates as a function of R. 

 The model was simultaneously fitted to data from the 9w heavy water labeling study, 10h and 3h deuterium-labeled 

glucose labeling study. Marrow transit-time and neutrophil loss rate from blood were free parameters, whereas R 

was fixed to given values (see abscises axis). The resulting sum of squares and half-life estimates (for both bone 

marrow neutrophil precursors and blood neutrophils) are plotted. The minima in the SSQ indicate the numerically 

most-plausible scenarios.  
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Supplementary Figure 4. Effect of secondary purification on neutrophil DNA enrichment curves 

 

In two subjects, C59 and C60, aliquots were further purified by CD16 antibody-coated magnetic bead adhesion 

(Miltenyi Biotec, UK) and analyzed in parallel with cells purified by gradient-separation alone. Neutrophil DNA 

Enrichment curves for C59 (a) and C60 (b). Cells were separated by gradient-centrifugation in Polymorphprep, either 

alone (blue lines) or with a subsequent CD16 microbead separation (red lines).  
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Supplementary Text 1: Deuterium-labeled glucose plasma exposure 
 

For the 3h, 4h and 10h labelling protocols Ut was approximated by the following function: 

𝑈𝑡 = 𝑀𝐴𝑃𝐸(0−𝜏)                         𝑖𝑓 (𝑡 ≤ 𝜏) 

𝑈𝑡 = 𝐴𝑃𝐸𝜏 ∙ 𝑒−𝑘𝑑∙(𝑡−𝜏 )           𝑖𝑓 (𝑡 > 𝜏)  

where τ is the time of the last dose, MAPE(0- τ) is the mean plasma enrichment  between  time 0 and τ  (calculated as 

the area under the plasma enrichment curve divided by τ), APEτ is the plasma enrichment at time τ and kd is the 

elimination constant of glucose for each individual. Parameter values are given in Supplementary Table 2.  

For the bolus-dose labelling protocol, Ut was approximated by interpolating between each data point (see 

Supplementary Figure 5). 

 

Supplementary Table 2. Exposure parameters for individuals from the 3h, 4h and 10h glucose labelling protocols 

Identifier MAPE (%) APE_tau (%) kd (h-1) Tau, τ (h) 

C36R 27.3 22.4 0.856 10 

C41 41.6 39.9 0.589 10 

C42 39.8 49.5 0.580 4 

C46 25.9 33.9 0.468 3 

C48 31.8 40.5 0.596 3 

C49 37.7 27.9 0.610 3 

C50 12.0 20.9 0.371 3 
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Supplementary Figure 5. Deuterium-labeled glucose exposure curves for C59 and C60 

 

Graphs show plasma glucose deuterium enrichment for subjects C59 and C60. For C59, points between 3h and 6h 

were estimated using linear interpolation on a log linear scale. After 7h label exposure was considered to be 

negligible.  
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Supplementary Text 2: Comparison between model used by Pillay et al and the 

two-compartment model developed here 

Pillay et al. model 

The model used by Pillay et al. (10) describes granulocyte turnover in terms of proliferation and death in a single 

homogenous compartment at steady state.  The equation is as follows: 

𝑑𝐿𝑏

𝑑𝑡
= 𝑧 · 𝑏 · 𝑈(𝑡−∆) − 𝑧 · 𝐿𝑏          (1)  

where b is the heavy water normalizing factor, z is the proliferation/death rate (equal at steady-state) and Ut is the 

label availability function at time t, in this equation lagged by a parameter Δ.  

Consider a square pulse of label such that Ut is a step function (Ut=A if time is smaller or equal than the labelling time 

(τ), and 0 once label administration has finished). In such a scenario equation 1a can be discretized to the following: 

𝑑𝐿𝑏

𝑑𝑡
= 0          𝑖𝑓 𝑡 ≤  ∆          (2𝑎) 

𝑑𝐿𝑏

𝑑𝑡
= 𝑧 · 𝑏 ∙ 𝐴 − 𝑧 · 𝐿𝑏          𝑖𝑓  ∆ < 𝑡 < 𝜏 + ∆          (2𝑏)  

𝑑𝐿𝑏

𝑑𝑡
= −𝑧 · 𝐿𝑏         𝑖𝑓  𝑡 ≥ 𝜏 + ∆          (2𝑐)  

 

Two-compartment model 

Our model, in contrast to that of Pillay et al. model, describes granulocyte turnover using two compartments (see 

main text Figure 1). Model equations are the following: 

𝑑𝐿𝑝

𝑑𝑡
= 𝑧 · 𝑅 · 𝑏 · 𝑈(𝑡) − 𝑧 · 𝑅 · 𝐿𝑝                 (3𝑎)    

𝑑𝐿𝑏

𝑑𝑡
= 𝑧 · 𝐿𝑝(𝑡 − 𝛥) − 𝑧 · 𝐿𝑏                        (3𝑏) 

Assuming a step function for Ut, as before, and solving 3a analytically we obtain equations 4a and 4b. 
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𝐿𝑝(𝑡) = 𝑏 ∙ 𝐴 ∙ (1 − 𝑒−𝑧∙𝑅∙𝑡)          𝑖𝑓 𝑡 ≤  𝜏          (4𝑎)                  

𝐿𝑝(𝑡) = 𝑏 ∙ 𝐴 ∙ (1 − 𝑒−𝑧∙𝑅∙𝜏)𝑒−𝑅∙𝑧(𝑡−𝜏)          𝑖𝑓 𝑡 >  𝜏          (4𝑏)                       

Substituting these into 3b we obtain 

𝑑𝐿𝑏

𝑑𝑡
= 0          𝑖𝑓 𝑡 ≤  ∆          (5𝑎)  

𝑑𝐿𝑏

𝑑𝑡
= 𝑧 · 𝑏 ∙ 𝐴 ∙ (1 − 𝑒−𝑧∙𝑅∙(𝑡−∆)) − 𝑧 · 𝐿𝑏          𝑖𝑓  ∆ < 𝑡 < 𝜏 + ∆          (5𝑏)  

𝑑𝐿𝑏

𝑑𝑡
= 𝑧 · 𝑏 ∙ 𝐴 ∙ (1 − 𝑒−𝑧∙𝑅∙𝜏)𝑒−𝑅∙𝑧∙(𝑡−𝜏−∆) − 𝑧 · 𝐿𝑏          𝑖𝑓  𝑡 > 𝜏 + ∆          (5𝑐)  

Comparing (5a)-(5c) with (2a)-(2c), we see that as R tends to infinity our model is mathematically identical to the 

model of Pillay et al. It can thus be seen that Pillay et al implicitly assume that R is large, an assumption which 

appears to be at odds with current knowledge of the system. Furthermore, it can be seen (Supplementary Figure 3) 

that as R is increased the estimate of the circulating half-life increases, explaining why Pillay et al obtained such large 

estimates for the half life. 
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