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Psalm 33 
1 Sing joyfully to the LORD, you righteous; it is fitting for the upright to praise him. 

2 Praise the LORD with the harp; make music to him on the ten-stringed lyre. 
3 Sing to him a new song; play skilfully, and shout for joy. 

4 For the word of the LORD is right and true; 
    he is faithful in all he does. 

5 The LORD loves righteousness and justice; 
    the earth is full of his unfailing love. 

6 By the word of the LORD the heavens were made, 
    their starry host by the breath of his mouth. 
7 He gathers the waters of the sea into jars[a]; 

    he puts the deep into storehouses. 
8 Let all the earth fear the LORD; 

    let all the people of the world revere him. 
9 For he spoke, and it came to be; 

    he commanded, and it stood firm. 
10 The LORD foils the plans of the nations; 

    he thwarts the purposes of the peoples. 
11 But the plans of the LORD stand firm forever, 

    the purposes of his heart through all generations. 
12 Blessed is the nation whose God is the LORD, 

    the people he chose for his inheritance. 
13 From heaven the LORD looks down 

    and sees all mankind; 
14 from his dwelling place he watches 

    all who live on earth— 
15 he who forms the hearts of all, 

    who considers everything they do. 
16 No king is saved by the size of his army; 

    no warrior escapes by his great strength. 
17 A horse is a vain hope for deliverance; 

    despite all its great strength it cannot save. 
18 But the eyes of the LORD are on those who fear him, 

    on those whose hope is in his unfailing love, 
19 to deliver them from death 

    and keep them alive in famine. 
20 We wait in hope for the LORD; 
    he is our help and our shield. 

21 In him our hearts rejoice, 
    for we trust in his holy name. 

22 May your unfailing love be with us, LORD, 
    even as we put our hope in you. 

 
New International Version (NIV) 

 

 

 

 
 
 

http://www.biblegateway.com/passage/?search=Psalm+33&version=NIV#fen-NIV-14374a


  ii 

Acknowledgements 
A special word of thanks is owed to Dr. Hennie Lombaard and the staff at the Steve Biko 

Academic Hospital for providing a platform to work with mothers attending the antenatal clinic, 

as well as assisting with collections of UCB.  Thank you to Dr. Lilian Gaggia at the South African 

National Blood Services for her input and support in validating the Ultrio-Plus® assay on 

umbilical cord blood as well as subsequent screenings of colony forming unit cells.  To Prof. Piet 

Becker and Dr. Chrisna du Randt I owe my gratitude for assistance with statistical and flow 

cytometric analyses respectively.   

For financial support during my studies, I would like to thank the National Research Foundation 

(NRF), the Medical Research Council (MRC) and the Department of Immunology at the 

University of Pretoria.  Also, attendance at the International Vatican Adult Stem Cell conference 

was sponsored by the National Research Foundation (NRF) and the University of Pretoria.   

I want to thank my supervisor, Prof. Michael Pepper for firstly giving me the opportunity to 

study in his group and secondly, for his invaluable input into my work over the course of my 

studies.  It has been a privilege to be a part of his team in which I learnt many valuable skills 

and life lessons. 

Thank you to all my friends and family, my husband Karl in particular, for your continuous 

support and motivation. 

I thank my heavenly Father for the gifts that He has given me, enabling me to do every work He 

has called me to.  All the glory and honour be to the Lord from everlasting to everlasting, 

Amen! 

 
 
 
 
 
 
 
 
 

 
 
 



  iii 

 

Summary 

South Africa is in dire need of a public umbilical cord blood stem cell bank (UCB SCB).  A severe 

shortage of genetically compatible samples for BM transplantation precludes the majority of 

South Africans from receiving the relevant medical care.  UCB is a viable alternative to BM but is 

currently disposed of post-delivery.  UCB could furthermore serve as a resource of genetically 

compatible haematopoietic progenitor cells (HPCs) that could be used in gene therapy 

approaches directed towards a cure for HIV-1.  Knowing whether HIV-1 affects or infects 

primitive HPCs is vital to determine the course of action for transplantation of UCB-derived 

genetically resistant HPCs.  Collecting and storing UCB in a public UCB bank could thus serve as 

a vital resource of genetically compatible samples for BM transplantation. 

It was thought that the high incidence of HIV-1 in South African patients and the persistent 

stigma surrounding HIV-1 would be problematic for collecting sustainable numbers of UCB units 

and subjecting units to compulsory screening for infectious diseases.  This was however, not 

the case.   In the South African context, we are faced with unique and rich challenges relating to 

cultural and religious differences that are further augmented by linguistic constraints and 

educational insufficiencies.  Nevertheless, the majority of patients within the interviewed 

patient cohort were supportive of the idea of establishing a public UCB SCB in SA and were 

willing to undergo additional HIV-1 screening.  The Ultrio-Plus® assay was verified in this study 

for screening UCB units for HIV-1 and could be used in routine analyses of UCB units prior to 

banking. 

Conflicting results in the literature exist with regard to HIV-1’s ability to infect or affect 

haematopoietic progenitor cells.  Results from this study revealed that HIV-1 was not only able 

to affect HPCs’ ability to form colonies in vitro, but was also capable of infecting CD34+ HPCs in 

some individuals.  These results substantiate the theory that some CD34+ HPCs serve as viral 

reservoirs which could account for residual viraemia in patients on antiretroviral therapy.  

Results suggest that allogeneic transplantation of HIV-1 infected individuals with UCB-derived, 

genetically modified HPCs, should be pursued. 
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