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Claims : 

 

1. A method for producing CRM197, the method comprising growing a strain of 

Corynebacterium diphtheriae in a non-deferrated fermentation media free of animal 

derived components and comprising 10 or more amino acids, wherein the amino acids 

are not tyrosine or asparagine, and wherein the non-deferrated fermentation media is 

free of maltose. 

 

2. The method of claim 1, comprising supplementing the fermentation media with 

nutrients. 

 

3. The method of claim 2, wherein supplementing the fermentation media with nutrients 

comprises using metabolic flux. 

 

4. The method of claim 1, wherein the 10 or more amino acids are selected from the 

group consisting of alanine, arginine, aspartic acid, cysteine, glutamic acid, glutamine, 

glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, 

threonine, tryptophan, valine and salts thereof. 

 

5. The method of claim 4, wherein the 10 or more amino acids are present in the non-

deferrated fermentation media in an amount of about 0.05 g/L to about 2 g/L. 

 

6. The method of claim 1, wherein the non-deferrated fermentation media comprises 

phenylalanine and arginine in an amount less than about 1 g/L. 

 

7. The method of claim 2, wherein the nutrients are selected from the group consisting 

of nicotinic acid, thiamine, pantothenic acid, biotin, riboflavin, folic acid, pimelic acid, 

phosphate, a nitrogen source and trace metals. 

 

8. The method of claim 1, wherein the non-deferrated fermentation media composition 

comprises a base fermentation media, wherein the base fermentation media comprises 
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yeast extract, vegetable peptone, potassium-dihydrogen phosphate (KH2PO4), 

tryptophan, and glucose. 

 

9. The method of claim 1, further comprising supplementing the non-deferrated 

fermentation media with glucose. 

 

10. A method of producing CRM197, the method comprising: 

i) culturing a Corynebacterium diphtheriae strain having an increased copy number of 

CRM197 gene in a non-deferrated fermentation media comprising a base media and 10 

or more amino acids selected from the group consisting of alanine, arginine, aspartic 

acid, cysteine, glutamic acid, glutamine, glycine, histidine, isoleucine, leucine, lysine, 

methionine, phenylalanine, proline, serine, threonine, tryptophan, valine and salts 

thereof, and  

ii) supplementing the non-deferrated fermentation media with glucose and nutrients 

using metabolic flux, wherein the non-deferrated fermentation media is free of maltose. 

 

11. A method of producing CRM197, the method comprising culturing a 

Corynebacterium diphtheriae strain having an increased copy number of CRM197 gene 

in a non-deferrated fermentation media free of animal derived components and 

comprising 10 or more amino acids, and supplementing the non-deferrated fermentation 

media with nutrients using metabolic flux, wherein each of the 10 or more amino acids 

is present in the non-deferrated fermentation media in an amount of about 0.05 g/L to 2 

g/L, wherein the amino acids are not tyrosine or asparagine and wherein the non-

deferrated fermentation media is free of maltose. 

 

12. The method of claim 10, wherein the method is carried out at a temperature between 

30 to 40 °C and at a pH of 7.0 to 8.0. 

 

13. The method of claim 10, wherein the method yields 50mg/L to 500mg/L of CRM197. 

 



20 

 

14. A method for manufacturing conjugate vaccine which comprises conjugating 

polysaccharides from Salmonella typhi, Streptococcus pneumoniae, Haemophilus 

influenzae with CRM197 prepared according to claim 1. 

 

15. The method of claim 11, wherein the method is carried out at a temperature between 

30 to 40 °C and at a pH of 7.0 to 8.0. 

 

16. The method of claim 11, wherein the method yields 50 mg/L to 500 mg/L of CRM197. 

 

17. A method for manufacturing conjugate vaccine which comprises conjugating 

polysaccharides from Salmonella typhi, Streptococcus pneumonia, Haemophilus 

influenzae with CRM197 prepared according to claim 10. 

 

18. A method for manufacturing conjugate vaccine which comprises conjugating 

polysaccharides from Salmonella typhi, Streptococcus pneumoniae, Haemophilus 

influenzae with CRM197 prepared according to claim 11. 


