
Supplementary Materials and Methods 

Supplementary Table 1. Composition of the Murashige & Skoog medium used for the growth of 
plant cell cultures.  

Ingredients Amount 
Carbon source  g/L 
Sucrose 30  
  
Micro Elements mg/l 
CoCl2.6H2O 0.025 
CuSO4.5H2O 0.025 
FeNaEDTA 36.70 
H3BO3 6.20 
KI 0.83 
MnSO4.H2O 16.90 
Na2MoO4.2H2O 0.25 
ZnSO4.7H2O 8.60 
  
Macro Elements mg/l 
CaCl2 332.02 
KH2PO4 170.00 
KNO3 1900.00 
MgSO4 180.54 
NH4NO3 1650.00 
  
Vitamins mg/l 
Glycine 2.00* 
myo-Inositol 100.00 
Nicotinic acid 0.50* 
Pyridoxine HCl 0.50* 
Thiamine HCl 0.10* or 1** 
  
Phytohormones mg/L  
Kinetin 0.1*  
Naphtalene acetic acid (NAA) 1*  
2,4-Dichlorophenoxyacetic acid 0.2** 

*only added for the culture of rowan PCCs 
**only added for the culture of scurvy grass PCCs 
 
Supplementary Table 2. Histopathology grading parameters of tissue specimens. 

Brain 

Parameters Score 
0 1 2 3 4 5 6 7 

Necrosis (area) None ≤10% ~20% ~30% ~45% ~60% ~75% 90-100% 
Haemorrhage  Absent Mild Moderate Severe         
Heart 

Parameters Score 
0 1 2 3 4 5 6 7 

Necrosis (area) None ≤10% ~20% ~30% ~45% ~60% ~75% 90-100% 

Lesions None 

Focal lesions 
at apex and 
middle of 
ventricles 

Focal lesions over 
both ventricles 

Confluent 
lesions at apex, 
middle of both 
of ventricles 

        

Haemorrhage Minimal None Mild & moderate Diffuse         
Lungs 

Parameters Score 
0 1 2 3 



Vascular  
features 

Obstruction 
None 

Mild RBC obstruction Mild RBC and vascular 
obstruction 

Moderate RBC and 
vascular obstruction 

Haemorrhage Blood leaking into 
interstitium 

Areas of mild and 
moderate haemorrhage Diffuse haemorrhage 

Extravascular  
and alveolar  
features 

Inflammatory 
exudate 

Minimal 

Mild inflammatory 
exudate; areas of 
patchy oedema with 
some disordered 
structure 

Moderate  Moderate-severe  

Alveolar 
thickening ~25-50%  

>50%, loss of 
structure with 
amorphous material 

Alveolar 
obstruction Minimal Mild Moderate  Moderate-severe  

Bronchiole features 

Mild 
infiltration of 
inflammatory 
cells 

Moderate infiltration 
of inflammatory cells, 
detachment of lining 
in some bronchioles 

Complete loss of structure, 
detachment of lining, 
cellular debris, 
inflammatory cell exudate 

  

Liver 

Parameters Score 
0 1 2 3 4 

Steatosis <5% 5-33% 33-66% >66%   

Fibrosis None Perisinusoidal
/ periportal 

Perisinusoidal & 
portal/periportal 

Bridging 
fibrosis Cirrhosis 

Lobular inflammation (/200x field) None <2 foci 2-4 foci >4 foci   

Ballooning None Few Many/prominent     

Kidneys 

Parameters score 
0 1 2 3 

Glomerular cell proliferation (of glomeruli) None <25% 25-50% >50% 
Leukocyte exudation (polymorphonuclear leukocyte per 
glomerulus) 0-2 Mild Moderate Extensive 

Cellular crescents None <25% 25-50% >50% 
Hyaline deposits None Few Moderate Extensive 
Glomerular sclerosis None Mild Moderate Extensive 
Tubular atrophy None Mild Moderate Extensive 
Spleen & Thymus 

Parameters Score 
0 1 2 3 

Lymphoid depletion 0-10% 10-30% 30-70% >70% 
Ovaries 

Parameters Score 
0 1 2 

Haemorrhage Normal Moderate Severe 
Congestion Normal Moderate Severe 
Folicular degeneration Normal Moderate Severe 
Inflammation Normal Moderate Severe 
Testes 
Score Criteria 
0 Complete spermatogenesis with many spermatozoa. Germinal epithelium of regular thickness leaving an open lumen. 
1 Many spermatozoa but germinal epithelium disorganized with marked sloughing or obliteration of lumen. 
2 Only a few spermatozoa are present in the section. 
3 No spermatozoa but many spermatids present. 
4 No spermatozoa, only a few spermatids are present. 
5 No spermatozoa, spermatids but several or many spermatocytes present. 
6 Only few spermatocytes and no spermatids or spermatozoa are present. 
7 Spermatogonia are the only germ cells present. 
8 No germ cells but Sertoli cells present. 
9 No cells in the tubular section 

 
 
  



Supplementary Results 

Supplementary Table 3. Probable allergens identified in plant cell cultures Scurvy Grass 
(Cochlearia danica). The Protein abundance has been reported as sum of unique peptide reporter ion 
intensities. 

 
 
Supplementary table 4. Putative and probable allergens identified in plant cell cultures Rowan 
(Sorbus aucuparia). The protein abundance has been reported as sum of unique peptide reporter ion 
intensities. 



 

 
 
Supplementary Figure 1. Workflow of Plant Cell Culture Production from Parent Plant to Dried 
Biomass 



 
Supplementary Figure 2. Results of the scurvy grass 14-day acute toxicity study. (A) Body weight 
of mice. (B) Relative change in body weight from the start of study. (C) Body temperature of mice. 
No statistical differences were noted between the two groups. 

Supplementary Table 5. Haematological parameters of male ICR-CD1 mice in the 14-days acute 
toxicity study of Scurvy Grass (SG). Values are expressed as mean ± SD  

Control (n = 6) SG (2000 mg/kg) (n = 6) 

WBCs (109 g/L) 2.14 ± 0.56 2.71 ± 0.86 

LYM (109 g/L) 1.12 ± 0.34 1.17 ± 0.31 

MID (109 g/L) 0.16 ± 0.08 0.14 ± 0.06 

GRA (109 g/L) 0.86 ± 0.22 1.40 ± 0.63 

RBCs (1012 g/L) 7.60 ± 0.28 7.40 ± 0.78 

HGB (g/L) 127.17 ± 6.68 127.25 ± 12.51 

HCT (%) 36.40 ± 11.85 39.97 ± 3.48 

MCH (pg) 16.73 ± 0.36 17.24 ± 0.56 

MCHC (gL) 307.83 ± 8.93 318.42 ± 14.57* 

MCV (fL) 54.35 ± 1.66 54.14 ± 2.09 

Platelets (109 g/L) 868.83 ± 47.66 863.67 ± 145.89 

*p < 0.05 Control vs SG 

0 5 10 15
36

38

40

42

44

Days

B
od

y 
w

ei
gh

t (
g)

Body weight

5 10 151
0.00

0.05

0.10

0.15

Days

%

Body weight change

0 5 10 15
35.0

35.5

36.0

36.5

Days

B
od

y 
te

m
pe

ra
tu

re
 (˚

C
)

Body temperature

n = 6/group

Control
Scurvy grass (2000 mg/kg)

A B

C



Supplementary Table 6. Organ-body weight ratio for male ICR-CD1 mice in the acute toxicity study 
of Scurvy Grass (SG). Values are expressed as mean ± SD 

 Control (n = 6) SG (2000 mg/kg) (n = 6) 

Brain 1.13 ± 0.11 1.15 ± 0.12 

Heart 0.44 ± 0.03 0.49 ± 0.05 

Lungs 0.52 ± 0.06 0.59 ± 0.04* 

Liver 6.04 ± 0.19 6.29 ± 0.35 

Kidneys 1.60 ± 0.14  1.55 ± 0.11 

Spleen 0.31 ± 0.04  0.34 ± 0.08 

Thymus 0.10 ± 0.03 0.09 ± 0.02 

Testes  0.67 ± 0.12 0.71 ± 0.06 

*p < 0.05 Control vs SG 

 
Supplementary Figure 3. H&E-stained sections of brain (2000X), heart (2000X), lungs (200X), liver 
(2000X), kidneys (2000X), spleen (400X), thymus (400X) and testes (2000X) of control and SG-treated 
mice in the 14-day acute oral toxicity study at 2000 mg/kg.  



 
Supplementary Figure 4. Histopathological analysis scoring of organs and tissues for the 28-day 
subacute oral toxicity study of Scurvy Grass (SG) cell cultures. 
 

 
Supplementary Figure 5. Results of the rowanberry 14-day acute toxicity study. (A) Body weight of 
mice. (B) Relative change in body weight from the start of study. (C) Body temperature of mice. No 
statistical differences were noted between the two groups. 
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Supplementary Table 7. Organ-body weight ratio for male ICR-CD1 mice in the acute toxicity study 
of Rowan (RW). Values are expressed as mean ± SD 

 Control (n = 6) RW (2000 mg/kg) (n = 6) 

Brain 1.09 ± 0.19 1.12 ± 0.14 

Heart 0.44 ± 0.01 0.47 ± 0.05 

Lungs 0.64 ± 0.04 0.68 ± 0.08 

Liver 5.99 ± 0.22 5.03 ± 2.48 

Kidneys 1.63 ± 0.07 1.61 ± 0.12 

Spleen 0.27 ± 0.04 0.38 ± 0.17 

Thymus 0.14 ± 0.03 0.12 ± 0.04 

Testes  0.66 ± 0.04 0.74 ± 0.10 

No statistical significance between the control group and treatment group was observed 

Supplementary Table 8. Haematological parameters of male ICR-CD1 mice in the 14-days acute 
toxicity study of Rowan (RW). Values are expressed as mean ± SD  

Control (n = 6) RW (2000 mg/kg) (n = 6) 

WBCs (109 g/L) 2.63 ± 0.94 3.03 ± 0.71 

LYM (109 g/L) 1.40 ± 0.60 1.20 ± 0.40 

MID (109 g/L) 0.18 ± 0.09 0.18 ± 0.06 

GRA (109 g/L) 1.06 ± 0.44 1.65 ± 0.53 

RBCs (1012 g/L) 7.59 ± 0.28 7.69 ± 0.26 

HGB (g/L) 128.50 ± 5.39 127.50 ± 5.13 

HCT (%) 301.17 ± 4.45 305.50 ± 4.55 

MCH (pg) 16.95 ± 0.23 16.62 ± 0.57 

MCHC (gL) 56.20 ± 0.93 54.43 ± 2.15 

MCV (fL) 42.67 ± 1.77 41.82 ± 1.64 

Platelets (109 g/L) 802.33 ± 44.57 765.50 ± 87.24 

No statistical significance between the control group and treatment group was observed 



 
Supplementary Figure 6. Haematoxylin and eosin-stained sections of brain (200X), heart (200X), 
lungs (200X), liver (200X), kidneys (200X), spleen (40X), thymus (40X) and testes (200X) of control 
and Rowan-treated mice in 14-day acute oral toxicity study.  
 

 
Supplementary Figure 7. Histopathological analysis scoring of organs and tissues for the 28-day 
subacute oral toxicity study of rowan (RW) cell cultures. 
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