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Ever since the study commenced, the family members of the cataract affected monkeys were 

excluded from the breeding programs based on their family history and this lowered the cataract 

cases in the colony. This means that our objectives have been met; however, the mechanism by 

which these selected genes results in congenital cataract must be further investigated in order to 

determine the effects of these reported mutations in respect to the gene functionality. To 

strengthen the results, it will be beneficial to screen the entire colony for mutations since this is 

inherited in an autosomal recessive manner.  
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APPENDIX A 

 

1. MATERIALS AND SUPPLIERS 

 

Agarose         Whitehead Scientific 

Boric acid         Merck 

EDTA          BDH 

EDTA blood collection tubes       Pathcare 

Ethanol         BDH 

Paxgene Blood collection tubes      Qiagen 

PCR Master mix        Promega 

Tris-base         Promega 

Wizard SV Gel and PCR Clean-Up System     Promega 

100bp DNA ladder        Biocom Biotech 

Loading gel         Promega 

Ethidium bromide        Promega 

Nuclease free water        Promega 

Whole blood separation kit       Separations  
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Oligonucleotides/primers       UCT 

Sequencing Ready Reaction Kit      Applied Biosystems 

 

2. Extraction of DNA from whole blood 

Five hundred microliter (500 µl) of buffer AP1 was added into a 1.5ml microfuge tube. A 200-

250 µl of anti-coagulated blood was added. The cap of the microfuge tube was closed and mixed 

by vortexing at top speed for 10 seconds. Buffer AP2 (100 µl) was added and mixed by 

vortexing at top speed for 10 seconds. The mixture was centrifuged at 12,000 x g for 10 minutes 

at ambient temperature to pellet cellular debris. A miniprep column was placed into a 2ml 

Microfuge tube. The clarified supernatant that was obtained from centrigation was pipette into 

the Miniprep column and centrifuged at 6, 000 X g for 1 minute. The filtrate from the 2ml 

microfuge tube was discarded. The miniprep was placed back into the 2ml microfuge tube. 

Buffer W1A (700 µl) was pipette into the miniprep column and allowed to stand at room 

temperature for 2 minutes and centrifuged at 6,000 X g for 1 minutes. The filtrate from the 2ml 

microfuge tube was discarded. The miniprep was placed back into the 2ml microfuge tube. 

Buffer W2 (800 µl) was pipette into the miniprep column and allowed to stand at room 

temperature for 2 minutes and centrifuged at 12,000 X g for 1 minutes. The filtrate from the 2ml 

microfuge tube was discarded. The miniprep was placed back into the 2ml microfuge tube. 

Buffer W2 (500 µl) was pipette into the miniprep column and allowed to stand at room 

temperature for 2 minutes and centrifuged at 12,000 X g for 1 minutes. The filtrate from the 2ml 

microfuge tube was discarded. The miniprep was placed back into the 2ml microfuge tube and 

centrifuged at 12,000 X g for 1 minute. The miniprep column was placed into a 1.5ml microfuge 
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tube. Buffer TE (80-200 µl) was added and allowed to stand at room temperature for 1 minute. 

The mixture was then centrifuged at 12, 000 X g for 1 minute to elute genomic DNA.  

 

3. Primers for all the “candidate genes” 

Table A1: The list of designed primers based on Human and Rhesus macaque sequences. 

GENE EXON STRAND SEQUENCE LENGTH 

(bp) 

Tm 

      CRYAA 1 Forward CCTTAATGCCTCCATTCTGC 408 58.4 

  Reverse GACGGAGCAAGACCAGAGTC   

 2 Forward ACGTTTGGATTTCAGGTTCG 240 55 

  Reverse AAGGCATGGTGCAGGTGT   

 3 Forward ACATTTCCCGTGAGTTCCAC 749 55 

  Reverse ATGGAGACAGCACCAGCAG   

      

HSF4 4 to 5 Forward GGCGGCGTTCTTGGTAGAGCGG 419 55.9 

  Reverse GGACTGGGTCGCAGGAGCAAG   

 6 Forward ATGAGCAAAGAGGAGGAGGGGTG 504 55.9 

  Reverse CGTGGCTCTGCCGAAGTGTCA   

 7 to 8 Forward CCCAGCCTCGCCATTCTGTG 480 - 

  Reverse TTCCCGGTGAAGGAGTTTCCA   

 9 Forward ACACAGGTCCCTGATGCTGGATG 164 58.4 

  Reverse AGGCTCTCCATAAGCCCAGCCAT   

 10 Forward GTTCTGGCTCTCCCTGTGCCTAC 192 60.9 

  Reverse TCCCCCTTACCTCCTGCCATCA   

 11 Forward TGGTTGAAGCTTTTCTCTGGTGCA 313 59.9 

  Reverse TGTGGGCTGGTAAGGGCTGTT   

 12 Forward GCCAAAAGCAGTTCTGTCTGCAC 179 59.3 

  Reverse AGACCCCACCAGGTCTCATGC   

 13 Forward GGCACCACTGACCCAGAGCTC 147 60 

  Reverse GAGGGCTTGACTCAGCCACCC   
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 14 Forward CGGTTCTCACGCAGATGCAGCC 136 59.3 

  Reverse AGCTCAGCCCAATCACGGCGT   

 15 Forward CATTGGGCGAGAGTGGGGAGGTTAA 416 64.3 

  Reverse GTCGGGGTAGTGGAGAGAGGCC   

      
      
 

 

GCNT2 

 

 

1A(1) 

 

 

Forward 

Reverse 

 

 

TGTAGACACAGGTTGCAG GTTAGCAGCA 

GGTAGCTTCATCAAGGGTA 

 

 

508      

 

 

53 

 1A(2) Forward TAGCAGAAGCCTGTCATCAG 500 53 

 

1A(3) 

Reverse 

Forward 

CCTTCAGATACTGAACTATTT C 

AACACCTGCGGGCAAGACTT 

 

570 

 

55 

  Reverse CTTTTGTCCTGTGAACAGAGCGGT T   

 1B(1) Forward AGACTTACAGATTGTGACGGT 411 56.9 

  Reverse TAGATATTTTGGGGCATGTA   

 1B(2) Forward CCATCATCACTTTGACACCT 429 54.3 

  Reverse CTTATCACATATGAAAGCTCT   

 1B(3) Forward CTCATGCAATTGGACGGACT 380 54.3 

  Reverse GAGTGAGAACTACATATATTCATTCCG GTT   

 1C(1) Forward GTAAATTCAGCCTCTCACACCAATC 437 48.4 

  Reverse GGGGCATATAGATAGCCCTGA   

 1C(2) Forward TGTCACGGTCATCCATAAAG 407 50.4 

  Reverse CTTGGTGGACATATTTAGTT   

 1C(3) Forward AGGATTTAAAGGGAAAAATATC 374 48.4 

  Reverse TGAGTCAGTTCTCTAGGTGAGCAG   

 2 Forward ACATTGCAGGTGTTCCTGGCTC        398 61 

  Reverse GAACGAGAGCCTCACCGTGGC   

 3 Forward AGTTGTAGTTAGTCGGAGAGTACCT        494 61 

  Reverse TATAATTACGTAGCCAGGTCCTGAA   

    
      
Lim2 1 Forward  CCATTGTGTAGGGAGGCTTA        213 55 

  Reverse AGGTCCTGGGAGAAGAAGG   

 2A Forward CAG TTC CCT TCC TCCATCAAGTCC         159 53 

  Reverse ACTGCATCCAATGGTCTGTT   
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 2B Forward TGTACAGCTTCATGGGTGGT        255 52.7 

  Reverse TGGAATACAGGTGTCCTTGG   

 2C Forward TACCTGCAGACAGACAGCAT       238 51 

  Reverse CCCAACTTAACCTTCAAACC   

 3 Forward TCATCTCAGAGGTAGCAGGCA      279 55 

  Reverse ATTGGGGTTTGAGATGAGAG   

 4 Forward AAAATCACACCCAGCCTTAG      248 - 

  Reverse ACTCTATCTGCTGCCCACTC   

5 Forward GGTGTTGGGCTCTCTTG      231 51 

  Reverse CTAGGAACCAGGATTTCA   

 

4. Standard PCR procedures 

 

Table A2: PCR sample preparation 

Components (Promega) Experiment (µl) Control (µl) Final concentration 

Master mix 2X 12.5µl 12.5µl 1X 

Primers (R&F) 10µM 1.25µl x2 1.25µl x2 0.5µM 

DNA 1µl 0µl 50ng 

Nuclease free water to  25µl 25µl N/A 
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Table A3: PCR conditions 

STEP TEMPERATURE (°C) TIME 

Initial denaturation 95 5min 

Final denaturation 95 30sec 

Annealing Primer dependant 30sec 

Elongation 72 1min 

Final elongation 72 5min 

 

5. 5X TBE buffer 

54g TBE 

27.5 Boric acid 

3.7422 EDTA 

Add distilled water to a total volume of 1000ml. 

 

6. 1X TBE buffer 

100ml of 5X TBE was mixed with 400ml of distilled water to make a total volume of 500ml. this 

mixture was used to make and run agarose gel. 

 

 

 

 

 

30 cycles 
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7. Preparation of agarose gel (1 or 2%) 

One gram (1g) or 1.5g of agarose gel was weighed. Fifty millilitres (50ml or 75ml) of TBE 

working stock solution was added and mixed properly in a volumetric flask. The mixture was 

heated using microwave for 2minutes to dissolve the agarose. The mixture was cooled at room 

temperature. Ethidium bromide (1 or 2µl) was added to the mixture and swirled to mix. The 

combs were inserted into the gel tank properly. The gel was poured slowly into the tank. Using a 

disposable tip, bubbles were pushed away to the sides. The gel was left to set for 15 minutes or 

preferably 30min. The first lane of the gel was loaded with the marker. 10µl of prepared sample 

was pipette out and mixed with 2 µl of 6x loading dye. The mixture was then loaded into each 

well. After loading all the samples, the gel tank was closed.  The power- source was switched on 

and the gel was runned at 100V/cm for 60 minutes. 

 

8. Tracking Dye III (Maniatis et al, 1993) 

0.25% bromophenol blue 

0.25% xylene cyanol FF 

30% glycerol in ddH2O 

Store at 4
o
C 
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9. Protocol for purification of PCR product  

Following electrophoresis, the desired band was cut out of the electrophoresis gel and its weight 

was determined. Membrane Binding Solution (10 µl) was added for every 10 mg of the gel slice. 

The mixture was vortexed and incubated at 50- 65°C until the gel was dissolved. An equal 

volume of membrane binding solution was added to the PCR product. The SV Minicolumn was 

inserted into collection tube. A dissolved gel mixture or prepared PCR product was transferred to 

the Minicolumn assembly. The mixture was incubated at room temperature for 1 minute. The 

mixture was centrifuged at 16, 000 X g for 1 minute. A flow through was discarded and 

Minicolumn was inserted into collection tube. Membranes wash solution (700 µl) and 

centrifuged at 1 minute. Flow through was discarded and Minicolumn was reinserted into 

collection tube.  The washing step was repeated with 500 µl membrane wash solution. The 

mixture was centrifuged at 16, 000 X g for 5 minutes. The collection tube was emptied and the 

column assembly was recentrifuged for 1 minute with the microcentrifuge lid open (off0 to allow 

evaporation of any residual ethanol. Minicolumn was carefully transferred to a clean 1.5 ml 

microcentrifuge tube and 50 µl of nuclease free water was added to the Minicolumn. The 

mixture was incubated at room temperature for 1 minute and centrifuged at 16, 000 X g for 1 

minute. The Minicolumn was discarded and DNA was stored at 4°C or -20°C.  
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APPENDIX B 

 

Table B1: DNA sequence variations in Vervet monkeys 

Monkey  

number 

Gene  Exon Nucleotide 

change 

A.A change Type polarity 

        

311, 374,387, 

389, 397,400, 

402, 416,116, 

236 & 215. 

HSF4 5 c.1313 C>T R116>R 

 

Silent  Basic polar 

  

400  10 c.1700 C>T L245L 

 

Silent  Neutral nonpolar 

374,389, 387 

&398 

 14 c. 2227 C >T P421>L 

 

Missense 

 

Neutral.nonpolar-

Neutral.nonpolar 

311,374,387, 

416, 398 and 

206 

CRYAA 3 c.470 C>G S134>W 

 

Missense  Neutral polar-Neutral 

slightly polar 

402,311& 387  3 c.567 G>C K166>N 

 

Missense  Basic polar-Neutral polar 

374,394,389, 

206,1077,215, 

236, 400,402, 

409, 371 and  

416 

GCNT2  1A c.917 G>A G212>G 

 

Silent  

 

Neutral.nonpolar 

400,402,206 

&409 

  c.1049 T>C H256>H 

 

Silent Basic polar 

400,402, 206 

&409 

  c.1053 A>G 

 

M258>V 

 

Missense  

 

Neutral.nonpolar-  

Neutral.nonpolar 

416, 371, 409, 

400,394,116, 

1077,236&389 

  c. 1106 C>T N275>N 

 

Silent Neutral polar 

389, 400, 402  GCNT2  1B c.754 G>A V16>I Missense  Neutral.nonpolar- 
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236 & 416  Neutral.nonpolar 

397, 398, 116, 

215 & 409 

  c.1073 A>T Y122>F 

 

Missense  Neutral.polar-Neutral 

non-polar 

402 & 387 GCNT2 1C c.275 T >C S15>S 

 

Silent  

 

Neutral polar 

311   c. 301 G >A S24>N 

 

Missense 

 

Neutral.Polar- Neutral 

.polar 

398, 371, 374   c. 344 T >C 

 

S38>S 

 

Silent  

 

Neutral polar 

389, 371, 402, 

374, 387 

  c.794 C > T I188>I 

 

Silent  

 

Neutral nonpolar 

400, 409, 398, 

371, 416, 397, 

311 

  c.812 C >T D194>D 

 

Silent  

 

Acidic polar 

 GCNT2  2 No mutations No mutations - - 

374, 387, 397, 

416 and 389 

GCNT2 3 c. 1670 C/T Y373>Y 

 

Silent Neutral polar 

 LIM 2 1 No mutations No mutations - - 

  2 A/G P66>P  Neutral polar 

  3 T/C I118>T - Neutral nonpolar –

Neutral polar 

   G/A A127>T  Neutral nonpolar –

Neutral polar 

  4 - - - - 

  5A No mutations No mutations - - 
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