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RJR - a brief history

1969-1972  Harvard - tRNAs involved in bacterial cell wall biosynthesis

1972-1992  Cold Spring Harbor – restriction enzymes

Cold Spring Harbor – discovery of RNA splicing

Cold Spring Harbor – discovery of base flipping

1993-today New England Biolabs – genomics and bacterial epigenetics



Cold Spring Harbor – 1972-1992 
restriction enzymes

1972-75 30 restriction enzymes discovered

1975 Scientific Advisor to New England Biolabs

1975 Restriction enzyme list, the precursor of REBASE

1976- Many RM system genes cloned 

1978  BIOinformatics methods started



Cold Spring Harbor – 1972-1992
1977 discovery of RNA splicing



Cold Spring Harbor/NEB – 1991-1993

With X. Cheng - discovery of base flipping in M.HhaI



New England Biolabs – 1992-present

Cloning, BIOinformatics and genomics

1. Cloning restriction enzyme genes for commercial production

2. Exploring the limits of bioinformatics

3. Genome sequencing to find restriction enzyme genes



New England Biolabs – 1992-present

Bacterial epigenetics

Pacific Biosciences RSII sequencing



Humans and Bacteria

Humans Bacteria Bacteriophages

# Cells 1013 1014 (100 trillion) ?

# Strains 1 >20,000 ?

# DNA Bases 3 x 109 >6 x 109 ?

# Genes 25,000 >1,000,000 ?



Why study bacterial DNA methyltransferases?

1. As part of Restriction-Modification (RM) systems they mitigate phage infection

2. They are easily found by bioinformatics and are good markers for RM systems

3.    Several have been shown to have regulatory activity in bacteria

4. They support epigenetic phenomena

5. They are a good example of proteins that recognize specific DNA sequences

6.     They probably do some very interesting new things
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Probiotics – Our Friends!

Lactobacilli

Bifidobacteria

Helicobacter

?????





Clostridium difficile (colitis)

Increasingly resistant to vancomycin and fidaxomicin



Casugel TM Capsules

Unfortunately, they are translucent….

Courtesy of E. Hohmann
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Year Disease Organism Discoverer

1877 Anthrax Bacillus anthracis Koch, R.

1878 Suppuration Staphylococcus Koch, R.

1879 Gonorrhea Neisseria gonorrhoeae Neisser, A.L.S.

1880 Typhoid fever Salmonella typhi Eberth, C.J.

1881 Suppuration Streptococcus Ogston, A.

1882 Tuberculosis Mycobacterium tuberculosis Koch, R.

1883 Cholera Vibrio cholerae Koch, R.

1883 Diptheria Corynebacterium diphtheriae Klebs, T.A.E.

1884 Tetanus Clostridium tetani Nicolaier, A.

1885 Diarrhoea Escherichia coli Escherich, T.

1886 Pneumonia Streptococcus pneumoniae Fraenkel, A.

1887 Meningitis Neisseria meningitidis Weichselbaum, A.

1888 Food poisoning Salmonella enteritidis Gaertner, A.A.H.

1892 Gas gangrene Clostridium perfringens Welch, W.H.

1894 Plague Yersinia pestis Kitasato, S., Yersin, A.J.E.

(independently)

1896 Botulism Clostridium botulinum van Ermengem, E.M.P.

1898 Dysentery Shigella dysenteriae Shiga, K.

1900 Paratyphoid Salmonella paratyphi Schottmüller, H.

1903 Syphilis Treponema pallidum Schaudinn, F.R. and Hoffman, E.

1906 Whooping cough Bordetella pertussis Bordet, J. and Gengou, O.

From “Brock Biology of Microorganisms”

Bacteria get a lot of bad publicity




