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According to their experiment the DNA is replicated in a semi conservative fashion. That means in evry 
generation 50% of the produced DNA molecules are new. But in their experiment the E. coli was initially 
had only 15N DNA, and then they were allowed to grow in a media containing only 14N, So, in each turn of 
their replication newly synthesized DNA only possessed only 14N, except the original Parental 2 strands 
(ss). Now, if we start the experiment with a single molecule of DNA, the statistics are as followed:  

Table:  

No. Of 
Generation 

No. of 
Hybrid 

Strands* 
(15N-14N) 

% of 
hybrid 

strands* 

Newly 
synthesized 

strands* 
(14N-14N) 

% of newly 
synthesized 

strands* 

Old 
Strand* 

(15N-
15N) 

No. of 
Total 

Strands* 

Relationship 
with 

2^generation 
number = 

Total Strand 
0 0 0 0 0 1 1 20 
1 2 100% 0 0% 0 2 21 

2 2 50% 2 50% 0 4 22 
3 2 25% 6 75% 0 8 23 
4 2 12.5% 14 87.5% 0 16 24 
5 2 6.25% 30 93.75% 0 32 25 
6 2 3.125% 62 96.875% 0 64 26 
7 2 1.5625% 126 98.4375% 0 128 27 
… … … … … … … … 

*dsDNA Strands 

According to the Table It is clear that there is a relationship between the generation number and the 
number of total Strands. The relation could be represented as 2generation number = No. Of Total Strands.  

Now, from the table, we can calculate, in each case there is a clear relationship between the number of 
hybrid strand and the number of total strands developed. The Relation is:  

100
% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠

 × 2 = 𝑇𝑇𝑜𝑜𝑠𝑠𝑠𝑠𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑦𝑦𝑁𝑁𝑦𝑦 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 

 So, the relation with generation number could be written as:  

100
% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠

 × 2 = 2𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑛𝑛𝑛𝑛𝑛𝑛𝑔𝑔𝑔𝑔 

Thus, solving this equation we can write: 



𝑁𝑁𝑜𝑜. 𝑜𝑜𝑜𝑜 𝐺𝐺𝑁𝑁𝑠𝑠𝑁𝑁𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑜𝑜𝑠𝑠 =  log2[� 100
% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 � � × 2] 

For the simplification of the calculation W can write this equation as:  

𝑵𝑵𝑵𝑵.𝑵𝑵𝒐𝒐 𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑵𝑵𝑮𝑮 =  
𝐥𝐥𝐥𝐥𝐥𝐥𝟏𝟏𝟏𝟏[� 𝟏𝟏𝟏𝟏𝟏𝟏 % 𝑵𝑵𝒐𝒐 𝒉𝒉𝒉𝒉𝒉𝒉𝑮𝑮𝑮𝑮𝒉𝒉 𝒔𝒔𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝒉𝒉𝒔𝒔 � � × 𝟐𝟐]

𝐥𝐥𝐥𝐥𝐥𝐥𝟐𝟐
 

From the equation 1, that is[ 100
% 𝑔𝑔𝑜𝑜 ℎ𝑦𝑦𝑛𝑛𝑔𝑔𝑔𝑔𝑦𝑦 𝑠𝑠𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑦𝑦𝑠𝑠

 × 2]  = 𝑇𝑇𝑜𝑜𝑠𝑠𝑠𝑠𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑦𝑦𝑁𝑁𝑦𝑦 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠, we can calculate the 

% of hybrid strands if the total number of strands produced is known, this could be represented as:  

% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 =  
2

2𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑛𝑛𝑛𝑛𝑛𝑛𝑔𝑔𝑔𝑔  × 100 

Or, simply: 

% 𝑵𝑵𝒐𝒐 𝒉𝒉𝒉𝒉𝒉𝒉𝑮𝑮𝑮𝑮𝒉𝒉 𝒔𝒔𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝒉𝒉𝒔𝒔 =  
𝟐𝟐𝟏𝟏𝟏𝟏

𝟐𝟐𝒈𝒈𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑮𝑵𝑵𝑮𝑮 𝑮𝑮𝒏𝒏𝒏𝒏𝒉𝒉𝑮𝑮𝑮𝑮 

If the total number of strand is known (if initially we take N0 number of DNA strands then in each equation 
we just need to calculate the values taking the Total number of strands in the Generation 0 to be 1 and 
then multiply those values with N0). 

I tested this formula, it works, and here is two example given. 

Ex.1 undergoing meselson-Stahl’s experiment at which generation the newly synthesized strand should 
reach 87.5% 

Ans.  The amount of hybrid strand is (100 – amount of newly synthesized strand) %,  

 Here, (100-87.5) % = 12.5% 

 The formula for solving the problem is: 

𝑁𝑁𝑜𝑜. 𝑜𝑜𝑜𝑜 𝐺𝐺𝑁𝑁𝑠𝑠𝑁𝑁𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑜𝑜𝑠𝑠 =  
log10[� 100

% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 � � × 2]

log 2
 

𝑁𝑁𝑜𝑜. 𝑜𝑜𝑜𝑜 𝐺𝐺𝑁𝑁𝑠𝑠𝑁𝑁𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑜𝑜𝑠𝑠 =  
log10[� 100

12.5 � �× 2]
log 2

 

𝑁𝑁𝑜𝑜. 𝑜𝑜𝑜𝑜 𝐺𝐺𝑁𝑁𝑠𝑠𝑁𝑁𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑜𝑜𝑠𝑠 =  
log10[( 8) × 2]

log 2
 

𝑁𝑁𝑜𝑜. 𝑜𝑜𝑜𝑜 𝐺𝐺𝑁𝑁𝑠𝑠𝑁𝑁𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑜𝑜𝑠𝑠 =  
log10[16]

log 2
 

     =4 

 

Ex.1 let assume the Meselson-Stahl’s Experiment is started with 5620 strands of dsDNA. After completion 
of 6 generation how many newly hybrid and newly synthesized DNA strand do you expect? 



Ans.  6 generation is completed, we should calculate for 7th generation. 

 If it is assumed that, initially the experiment started with a single dsDNA, then the formula is: 

  

% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 =  
200

2𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑛𝑛𝑛𝑛𝑛𝑛𝑔𝑔𝑔𝑔 

 In 7th generation: 

% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 =  
200
27

 

% 𝑜𝑜𝑜𝑜 ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠𝑠𝑠𝑦𝑦𝑠𝑠 =  
200
128

 

     = 1.5625%  

For, single dsDNA at the beginning the number of hybrid strands is therefore 1.5625% of 27 
number of DNA, i.e. 2, then number of newly synthesized strand is 126. 

If the experiment started with 5620 number of DNA, then the expected number of newly 
synthesized strand is: 5720* 126 = 720720. 

This equations do work. It is tested with all the values represented in the first Table. This would make the 
solving of mathematical problems regarding this experiment much easier. Thank You.  
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