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Biotechnological revolution in: 
 

 
1. Cloning 
2. Stem cells 
3. Gene editing 
4. Synthetic Biology 

 
 
 
 

Application time- 15-25 years- look at IVF 
  



• Halakhic scholars who devoted time to understanding 
    Science such as Mar Shemuel who were experts in science or medicine.  

 
• Relying on scientific experts 

 
• Tractate Ḥullin 63b states, that hunters and trappers were consulted by rabbis as 

reliable experts in identifying kosher birds. 
 

• Sanhedrin (5b) states that Rav studied with a shepherd [for 18 months to learn] 
which blemishes were permanent and which were temporary in order to establish 
the halachic laws of bekhor (firstborn).  
 

• Niddah 20b quotes Rav Zera, who remarked: Babylonian natural laws is the 
     cause of my refusing to rule on the halakhic status of a menstrual- blood  specimen;  
     for I thought: If I do not understand the natural laws (טבעא science), can I 
    understand the nature of blood?”  
 

Poskim need to understand science 



 



Gene Editing - Structure of DNA 



Maternal-fetal bi-Directional 
Cell Exchange 

 
 Every woman harbors cells 

from her mother 
 

 In normal pregnancy, fetal stem 
cells cross the placental barrier 

and implant into maternal 
tissues 

 
 Maternal  stem  cells  cross   

the placental barrier and 
implant into the fetus  

 
 

Biological Precedents of Stem Cell 
Technologies 
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 One in 6,500 children in the UK are born with "mitochondrial disorder" 
which causes muscle weakness, blindness and heart failure.     
 

 With SCNT-like technology children can be generated using the 
mitochondrial of one woman, the egg of a second woman and sperm 
from of a man. 
 

 The aim is to replace faulty mitochondrial DNA.  
 

 

Mitochondrial diseases 



 



Currently, there are over 6000 single gene disorders, such as Tay-
Sachs, cystic fibrosis, cancers, and neurodegenerative diseases 
that are caused by genetic mutations. 

Gene-editing technology is a process to correct virtually any 
genetic mutation in any cell or any organ by changing the 
base-pairs (letters) of the DNA code . 

https://www.youtube.com/watch?v=2pp17E
4E-O8 



Four basic steps to gene editing 
 

1. Target the site on the DNA 
2. Remove the base pairs targeted  
3. Replace the base pairs 
4. Repair the site 

How do they differ from classical  
gene therapy? 



Assumption:  Science and technology per se are morally 
neutral 

There are five major ethical considerations to 
consider 

 
1. Beneficence 

2. Non-maleficence 

3. Justice 

4. Autonomy 

5. Sanctity of Life 



 



 



 



 



 



 



 
1. Playing “God” – altering “nature” 
2. Tampering with human DNA―the genetic code of life. 
3. Violating the principle of autonomy by altering the genetics of their 

child without obtaining informed consent of their child when he or she 
reaches legal age. 

4. Eugenics or designer babies. Non-medical enhancements. 

Secular Bioethical Concerns 



Disrupt the HIV-1 genome to provide a means to vaccinate against other 
pathogenic viruses.  
 
Excise the HIV genome in infected people. 
 
Cure Mice (and eventually people) with Genetic Diseases. 
 

Individuals with a specific genetic mutation that leads to liver 
disease. Using this approach, the correct gene was inserted in 
about one of every 250 hepatocytes — the cells that make up most 
of the liver.  

 
Use gene editing to “fix” human embryos. 
 

Replace a single base pair mutation that causes cataracts in mice with 
the normal base pair. Results - about 33 percent of the mutant zygotes 
that were injected with CRISPR/Cas9 grew up to be cataract-free 
mice. 

 
 
 
 
 
 

Potential Clinical Applications of Gene Editing 



 



 



 



 



 



 



 



 



 



 



 



 
Motivation Of Healthy Volunteers To 
Enroll In Phase 1 Or Basic Research 

Studies  
A. Financial incentive  
B. Accessing ancillary healthcare benefits  
C. Altruistic contribution to society 



 



 



 



 
 

“Aiva” 
Concern For Anti-Jewish Enmity If 

Halacha Is Followed Without 
Modification 

 



 



 



Tefilah 
Efficacy of Prayer 

 



 



 



 



 



Which Prayer For The  
Critically Ill 

 
 



Halachic Prayer?? 
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