SUPPORTING MATERIAL FOR “MATHEMATICAL MODELLING INDICATES THAT
LOWER ACTIVITY OF THE HAEMOSTATIC SYSTEM IN NEONATES IS PRIMARILY
DUE TO LOWER PROTHROMBIN CONCENTRATION"

IVO SIEKMANN?®2, STEFAN BJELOSEVIC3#, KERRY LANDMAN?®, PAUL MONAGLE3%7
VERA IGNJATOVIC37 & EDMUND J. CRAMPIN2589

L DEPARTMENT OF APPLIED MATHEMATICS, LIVERPOOL JOHN MOORES UNIVERSITY, ENGLAND

25ySTEMS BIOLOGY LABORATORY, MELBOURNE SCHOOL OF ENGINEERING,
UNIVERSITY OF MELBOURNE, AUSTRALIA

3 HAEMATOLOGY RESEARCH, MURDOCH CHILDRENS RESEARCH INSTITUTE, MELBOURNE, AUSTRALIA

4 THE SIR PETER MACCALLUM DEPARTMENT OF ONCOLOGY, UNIVERSITY OF MELBOURNE, AUSTRALIA

5 SCHOOL OF MATHEMATICS AND STATISTICS, UNIVERSITY OF MELBOURNE, AUSTRALIA

6 DEPARTMENT OF CLINICAL HAEMATOLOGY, ROYAL CHILDREN HOSPITAL, MELBOURNE, AUSTRALIA

7 DEPARTMENT OF PAEDIATRICS, UNIVERSITY OF MELBOURNE, AUSTRALIA

8 scHooL oF MEDICINE, UNIVERSITY OF MELBOURNE, AUSTRALIA

9 ARC CENTRE OF EXCELLENCE IN CONVERGENT BIO-NANO SCIENCE AND TECHNOLOGY, UNIVERSITY OF MELBOURNE, AUSTRALIA

1. VARIABILITY BETWEEN INDIVIDUALS WITHIN THE SAME AGE GROUP
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FIGURE S1. Age-dependent thrombin generation curves (TGC) calculated from

the Hockin-Mann model [?] parameterised with the mean values of each age
group from the data of Attard et al. [1]



concentrations [uM] concentrations [uM] concentrations [uM]

concentrations [uM]

1000

800

600

400

200

1000

800

600

400

200

1000

800

600

400

200

20140530RawValues_day_01

20140530RawValues_day_03

1000

800

600

400

200

Average  x 1000 Average  x
Z 800
(2]
c
] 600
[
g 400
c
8 )
200
0
100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
time [s] time [s]
(A) day 1 (B) day 3
20140530RawValues_00_01 RawValues01_05
Average  x 1000 Average  x
2 800
A 2
Ke] 600
/ 8
g 400
c
/ :
v/ 200
. 0
100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
time [s] time [s]
(C) less than 1 year (D) 1-5 years
20140530RawValues_05_10 20140530RawValues_10_16
Average  x 1000 Average =
2 800
g ”,r' \\ /\
S 600 AL/
Q 400 ¥
1NN\
° 200 y/ ) \ \
: 0 ; H §~
100 200 300 400 500 600 700 0 100 200 300 400 500 600 700

time [s]
(E) 6-10 years

time [s]

(F) 11-16 years

20140530RawValues_Adults

Average

=

100

200 300 400 500 600 700

time [s]
(G) Adults

FIGURE S2. TGCs calculated from the Hockin-Mann model [?] parametrised
with data from individual patients [1].



2. SCATTER PLOTS FOR ALL COMBINATIONS OF FACTOR CONCENTRATIONS FROM [1]
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FIGURE S3. Scatter plots for all combinations of coagulation factors from the
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3. EQUATIONS OF THE MODEL BY HOCKIN ET AL. [2]

ATE oy [TF)(VIT) 4+ ki [TE.VIT) — Ka[TF][VITa] + ks [TE.V 1]
% = ko[ TF)[VI] + ka[TE.VI] = ks[TE.VIIa][V11] = ks [Xa][VII] = ky [L1a] [V11]
BV [T Vi) ~ K TRV
d[\;lt Ia] _ ka[TF|[V11a] + ks[TF.V11a] + ks[TF.V11a)[VII] 4 ke[Xa][VII] 4 k;[I1a) [V I]]
W = +ky[TF][V1Ia] — ks[TF.V1la] — ko[TF.V11a][X] + ks[TF.V1la.X] — k1o [TF.V1la][Xa] + k11 [TF.VI1a.Xa] — kis[TF.VIIa][IX] + ki3[TF.V11a.IX]
+kis[TF.V11a.1X] ~ ks [TF.V11a)[Xa.TFPI] — ksa[TF.VI1a] [AT111]
@ = —kip[TE.VIIa][Xa] + ki1 [TF.VIIa.Xa] + ko [[Xa.VI11a.X] — kos[Xa][Va] + koy[Xa.Va]
— ksa[Xa] [TFPI] + kys[Xa.TEPI] — ksg|Xa] [ATIII]
”'[Z”] = +kig[Xa][I1] + ks2[Xa.Va] [mIla) — ka1 [I1a][ATIII]
% = —ko[TF.VIIa][X] + ks[TF.VIIa.X] — k1 [IXa.VIIIa][X] + kao[IXa.VIIIa.X] + kys[IXa.VIIIa.X]
W = +ko[TF.V1la][X] — ks[TF.V1la.X] — ky[TF.VIIa.X]
W = +ki2[TF.VIIa)[Xa] — ki1 [TF.VI1a.Xa] — kss[TF.VIIa.Xa)[TFPI] + kss|TF.VI1a.Xa.TFPI| + ki[TF.VIIa.X]
% = —ky3[TE.VIa)[IX] + ki3 [TF.VI1a.1X]
W = +ku[TF.VIIa)[IX] — kis[TF.VI1a.IX] — k15[TF.VIIa.IX]
d[ld fﬂ] = +ki5[TF.VIIa.IX] — kig[VIIIa][IXa] + kis[[Xa.VIIIa] — ks [IXa][ATIII| + ko5 [IXa.VIIIa.X] + ky5[[Xa.VIIIa]
% = —ku[Xa][I1] — kso[Xa.Va][11] + ko [Xa.Va.11]
dVIT e v
dt
d[V;tHﬂ] = +kiy[11a)[VIII] — kio[V11Ia)[IXa) + kig[IXa.VIIIa) + kys[VIIIa1.L)[VI11a2] — kpu[VIIIa]
W = +ko[VIIIa|[IXa] — kig[IXa.VIIIa] — ky [IXa.VIIIa)[X] + kao[IXa.VIIIa.X] + ko [IXa.VIIIa.X] — kos[IXa.V1I1a]
W = +kn [IXa.VI11a][X] — ko [IXa.VI1a.X] — kp[IXa.V1I1a.X] — kys[IXa.VIIIa.X]
% = —kp3|VII1al.L][VII1a2] + ko4 [VII1a) + ko5 [IXa.VII1a.X] + ko5 [IXa.VII1a]
% = —kp3[VI11al.L][VII1a2] + kos[VI1Ia] + kos[IXa.VIIIa.X] + ko5 [IXa.VI11a]
% = —kag[11a] V]
% = +kao[11a][V] — kos[Xa] [Va) + k7 [Xa.Va]
W = +kos[Xa][Va] — ko [Xa.Va] — kso[Xa.Va][II] + kao[Xa.Va.IT] + ks1 [Xa.Va.II|
XV o Xa.Va] 1] ~ ko [Xa.Va11] — k[ X Va1
d[n;ila] = k31 [Xa.Va.Il] — ks [Xa.Va][mIla) — kso[mI1a)[ATIII]
d [T;PI] = —k34[Xa][TFPI) + k33[Xa.TFPI] — k3s[TF.V11a.Xa)[TFPI) + k5| TF.V1Ia.Xa.TFPI]
w = +kas[Xa][TFPI] — ks3[Xa.TFPI] — ks7[TF.VIla][Xa.TFPI]
w = +ks[TF.V11a.Xa)[TFPI] — kss[TF.V1Ia.Xa.TFPI] + ks7[TF.V11a][Xa.TFPI]
% = —kss[Xa[ATIII] — kso[m11a)[ATIII] — ko [IXa)[ATIII) — ka1 [11a][ATIII] — ksp[TF.V11a][ATIII]
w = ks Xa] [ATIIT]
W = +kso[mIla][ATIII]
w = o [IXa] [ATIII]
Ao ATI) _ 4y AT

d[TE.VII1a.ATIII]

o = +kg[TF.VII1a][ATIII]
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