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APPENDIX C  

 

The published sequence of the:  

 

1) Human thyroid peroxidase (TPO), transcript variant 1, mRNA (NCBI 

Reference Sequence: NM_000547.5)  

 

 

 

 start codon (starting with c.1) 

 stop codon (ending with c.2802) 
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2) Human thyroid peroxidase (TPO), isoform 1, protein (Uniprot Reference 

Sequence: P07202-1)  
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3) Human thyroid peroxidase (TPO), RefSeqGene on chromosome 2 (NCBI 

Reference Sequence: NG_011581.1, selected region from 4799 to 5949)  

 

 

4) Human thyroid peroxidase (TPO), RefSeqGene on chromosome 2 (NCBI 

Reference Sequence: NG_011581.1, selected region from 24969 to 25146)  

 

 

 

5) Human thyroid peroxidase (TPO), RefSeqGene on chromosome 2 (NCBI 

Reference Sequence: NG_011581.1, selected region from 87993 to 88308)  

 

 

 

  

c.180 (exon 4) 

 c.1 (exon 2) 

 c.1-982 

c.180-6 

c.2216 (exon 13) c.2216-34 
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APPENDIX D 

 

Recipe for stock solutions and general use buffers 

 

1) Preparation of 50 X Tris-acetate-EDTA (TAE) buffer 

 

 For 1 L of 50 X TAE buffer, 40 mM tris base, 20 mM glacial acetic acid and 2 

mM EDTA were mixed and the total volume was made up to 1 L with double distilled 

water. For agarose gel electrophoresis, the working concentration of 1X TAE buffer 

was used. 

 

2)  Preparation of 6 X Laemmli buffer 

 

 For 10 ml of 6 X Laemmli buffer, 1.2 g of SDS, 6 mg of bromophenol blue, 

4.7 ml of glycerol, 1.2 ml of Tris 0.5 M pH 6.8 and 2.1 ml of ddH2O were mixed and 

warmed until everything was dissolved. About 0.93 g of DTT was then added and 

completely dissolved in the buffer. The prepared buffer was aliquoted for several 

smaller tubes and stored at -20 ºC.   

 

3) Preparation of 10 X SDS-PAGE running buffer 

 

 To prepare 10 X SDS-PAGE running buffer (25 mM Tris, 192 mM glycine, 

0.1% SDS), 288g of glycine and 60.4 g of Tris base were dissolved in 1.8 L of ddH2O. 

Twenty gram of SDS was then added and mixed into the solution. Finally, additional 

ddH2O was added to a final volume of 2 L.   
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4) Preparation of Coomassie stain 

 

 To prepare 200 ml of Coomassie blue stain (50 % MeOH, 10 % acetic acid, 

0.05% Brillaint Blue R-250), 0.1 g of Brilliant Blue R-250 was first dissolved in 100 

ml of MeOH. Twenty milliliter of acetic acid was then added to the solution.  Finally, 

80 ml of ddH2O was added to a final volume of 200 ml.   

 

5) Preparation of 1 X Tris-glycine buffer  

 

 To prepare 2 L of 1 X Tris-glycine buffer (25 mM Tris, 192 mM glycine, 10 % 

methanol), 28.8 g of glycine and 6.04 g of Tris base was first dissolved in 1.6 L of 

ddH2O. Two hundred milliliter of MeOH was then added to the solution.  Finally, 

additional ddH2O was added to a final volume of 2 L.   
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APPENDIX E 

 

Exon-exon boundary for all exons of the TPO variants  

Electropherogram 

Forward(F) / 

Reverse(R) 

sequencing 

Exon-exon 

boundary 
TPO 

 

 

F 2/3 1 

 

 

F 3/4 1 

 

 

F 4/5 1 

Figure 1 Electropherograms showing exon-exon boundary for all exons (except exon 12 

to exon 13 which had been shown in Figure 4.60) of TPO1 of the CHP33.  

 

Exon 2 Exon 3 

Exon 3 Exon 4 

Exon4 Exon 5 
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Electropherogram 

Forward(F) / 

Reverse(R) 

sequencing 

Exon-exon 

boundary 
TPO 

 

 

R 6/5 1 

 

 

R 7/6 1 

 

 

F 7/8 1 

 

 

F 8/9 1 

Exon 7 Exon 6 

Exon 7 Exon 8 

Exon 8 Exon 9 

Exon 5 Exon 6 

Figure 1 Continued. 

 



308 

 

 

  

Electropherogram 

Forward(F) / 

Reverse(R) 

sequencing 

Exon-exon 

boundary 
TPO 

 

 

R 10/9 1 

 

 

F 10/11 1 

 

 

F 11/12 1 

 

 

R 14/13 1 

Exon 10 Exon 11 

Exon 11 Exon 12 

Exon 14 Exon 13 

Exon 10 Exon 9 

Figure 1 Continued. 
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Electropherogram 

Forward(F) / 

Reverse(R) 

sequencing 

Exon-exon 

boundary 
TPO 

 

 

F 14/15 1 

 

 

F 15/16 1 

 

 

F 16/17 1 

Exon 15 Exon 16 

Exon 14 Exon 13 

Exon 14 Exon 15 

Figure 1 Continued. 
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Electropherogram 

Forward(F) / 

Reverse(R) 

sequencing 

Exon-exon 

boundary 
TPO 

 

 

R 11/9 2 

 

 

R 15/13 4 

 

 

F 15/17 3 

Exon 11 Exon 9 

Exon 15 Exon 13 

Exon15 Exon 17 

Figure 2 Electropherograms showing exon-exon boundary for a) exons 9/11 in TPO2, b) 

exon 13/15 in TPO4 and c) exons 15/17 in TPO3 of the CHP33.  

 

(a) 

(b) 

(c) 
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APPENDIX F 

 

BSA standard curve 

     

 

 

Figure 1 A standard curve of protein concentration versus absorbance at 595 nm. 

Bovine serum albumin (BSA) protein standard solution at a range of 0 mg/ml to 10.0 

mg/ml was used. From the calibration curve, the protein concentration of the 

microsomal fraction extracts was to be estimated in the range of 1.12 µg/µl to 3.12 

µg/µl. 
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APPENDIX G 

 

The expression level of TPO protein in:  

 

1) CHP33 (III-2) 

Experiment Protein band density Expression 

i 

 

 

  

 

 

 
 

 

 

 
 

Relative 

Density 

Adjustment 

Density 

TPO/β-

actin = 

12.84/38.8 

=0.33 
lesion area / 

normal area = 

0.19/0.33 X 

100% = 

57.58% 
TPO/β-

actin = 

7.81/40.68 

=0.19 

ii 

 
 
 
 

 

 

TPO/β-

actin = 

5.63/48.85 

=0.12 

lesion area / 

normal area = 

0.09/0.12 X 

100% = 75% 

TPO/β-

actin = 

3.76/43.76 

=0.09 

 

  

Normal 

area 

Lesion 

area 

β-actin 

TPO 

β-actin 
TPO 

TPO 

β-actin 

TPO 

β-actin 

β-actin 

β-actin 

TPO 

TPO 

Normal 

area 

Lesion 

area 

Lesion 

area 

Lesion 

area 

Normal 

area 

Normal 

area 



313 

 

Experiment Protein band density Expression 

iii 

 

 

 

 

 

 
 

 

 

 

 

Relative 

Density 

Adjustment 

Density 

TPO/β-

actin = 

6.87/44.28 

=0.16 lesion area / 

normal area = 

0.14/0.16 X 

100% = 

87.5% 

TPO/β-

actin = 

6.16/43.72 

=0.14 

 

iv 

 

 

 

 

 

 
 

 

 

  

TPO/β-

actin = 

17.08/38.4 

=0.44 
lesion area / 

normal area = 

0.34/0.44 X 

100% = 

77.27% 
TPO/β-

actin = 

11.22/33.3 

=0.34 

 

 

  

Experiment 

lesion area/normal area 

Up-regulation if >100% ; 

Down-regulation of <100% 

Expression 

(fold 

change) 

 

Average 

i 57.58% 1.74 
1.36±0.26 fold 

(down 

regulation) 

ii 75% 1.33 

iii 87.5% 1.14 

iv 77.27 1.29 

β-actin 

TPO 

β-actin 

TPO 

TPO 

β-actin 

β-actin 

TPO 

β-actin 
TPO 

β-actin 

TPO 

Normal 

area 

Normal 

area 

Lesion 

area 

Lesion 

area 

Lesion 

area 

Lesion 

area 

Normal 

area 

Normal 

area 
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2) CHP33’s sister (III-1) 

Experiment Protein band density Expression 

i 

 

 

 

 

 

 
 

 

 

 

 

Relative 

Density 

Adjustment 

Density 

TPO/β-

actin = 

5.39/51.15 

= 0.11 

lesion area / 

normal area = 

0.05/0.11 X 

100% = 

45.45%   

 TPO/β-

actin = 

2.13/41.33 

=0.05 

ii 

 
 
 
 

 

 

TPO/β-

actin = 

7.09/54.83 

=0.13 

lesion area / 

normal area = 

0.05/0.13 X 

100% = 

38.46% 

TPO/β-

actin = 

1.87/37.01 

=0.05 

  

β-actin 

TPO 

β-actin 

TPO 

TPO 

β-actin 

TPO 

β-actin 

β-actin 

β-actin 

TPO 

TPO 

Normal 

area 

Normal 

area 

Lesion 

area 

Lesion 

area 

Lesion 

area 

Lesion 

area 

Normal 

area 

Normal 

area 
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Experiment Protein band density Expression 

iii 

 

 

 

 

 

 
 

 

 

 

 

Relative 

Density 

Adjustment 

Density 

TPO/β-

actin = 

4.79/55.78 

=0.09 

lesion area / 

normal area = 

0.05/0.09 X 

100% = 

55.56% 

TPO/β-

actin = 

2.0/37.43 

=0.05 

 

 

Experiment 

lesion area/normal area 

Up-regulation if >100% ; Down-

regulation of <100% 

Expression 

(fold change) 

 

Average 

i 45.45% 2.2 2.2±0.4 

(down 

regulation) 

ii 38.46% 2.6 

iii 55.56% 1.8 

 

  

β-actin 

TPO 
β-actin 

TPO 

TPO 

β-actin 

Normal 

area 

Lesion 

area 

Lesion 

area 

Normal 

area 
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3) CHP33 (III-2) and CHP33’s sister (III-1) (comparison)  

 

Experiment 

Thyroid 

lesion/normal tissue 

Up-regulation 

if >100% ; Down-

regulation of <100% 

Expression (fold 

change) 

 

Average 

i 14.29% 7 6.75±0.35 fold (down 

regulation) ii  15.38% 6.5 

 

  

Experiment Protein band density Expression 

i 

 

 

 

 

 

 
 

 

 

 

 

Relative 

Density 

Adjustment 

Density 

TPO/β-

actin = 

1.80/41.89 

=0.04 III-1/CHP33 = 

0.04/0.28 X 

100% = 

14.29% 

TPO/β-

actin 

=12.38/43.

92 = 0.28 

 

ii 

 

 

 

 

 

 
 

 
 

TPO/β-

actin = 

0.6/39.82 

=0.02 
III-1/CHP33 = 

0.02/0.13 X 

100% = 

15.38% 

TPO/β-

actin 

=7.01/52.5

7 = 0.13 

 

III-1 (CHP33’s sister) 

III-1 

CHP33 

CHP33 

β-actin 

TPO 

β-actin 

TPO 

TPO 

β-actin 

TPO 

CHP33 

TPO 

III-1 (CHP33’s sister) 

β-actin 

β-actin 

II-1 CHP33 

β-actin 

TPO 
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APPENDIX H 

 

Multiple sequence alignment of amino acids in human TPO with rat TPO 

 

 

 

Figure 1 Multiple sequence alignment of amino acids in human TPO with rat TPO 

showing full conservation of all residues that located within the epitope for Moab47 

(residues 713 to 721) except Glu-716.  

  

713 721 
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APPENDIX I 
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APPENDIX J 

Consent by patient for clinical research University of Malaya Medical Centre, K.L.  
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Consent by responsible relative for clinical research 

 

 


