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DNA DIZILEME

e 1970lerde Walter Gilbert &Allan Maxam ve Fred Sanger ayri laboratuvarlarda DNA baz dizisinin
belirlenmesi Gzerine calisiyorlardi.

e 1977’de her ikisi de kendi dizileme reksiyonlarini yayinladilar.

 1987’de Leroy Hood&Michael Hunkapiller Applied Biosystems Inc. (ABI) Sanger sekanslamayi otomatize
hale getirmeyi basardilar. Radyoaktif molekdller yerine floresan boyalari kullandilar. Data toplama ve

analizlerini bilgisayarda yapilabilecek hale getirdiler.

* 1996’da Mostafa Ronaghi, Mathias Uhlen, Pal Nyren pirosekanslama teknigini gelistirdiler. Pirofosfat
sentezinin [iminesansiyla 6lcime dayali bu otomatize teknik «high-throughput sequencing» olarak
degerlendirildi.
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MAXAM GILBERT METODU

ss DNA to be sequenced

Maxam-=Gilbert
sequencing = modifications

TABLE 13.2 Chemical Modifications Used in the Maxam-Gilbert
Method

Base Specific modification”

G Methylation of N, with dimethyl sulfate at pH 8.0 makes the
C,—C, bond specifically susceptible to cleavage by base
Piperidine formate at pH 2.0 weakens the glycosidic bond of
adenine and guanine by protonating nitrogen atoms in the
purine rings resulting in depurination
C+T Hydrazine opens pyrimidine rings, which recyclize in a five-
membered form that is susceptible to removal

C ' In the presence of 1.5 M NaCl, only cytosine reacts appreciably
with hydrazine

e 1.2N NaOH at 90°C results in strong cleavage at A and weaker
cleavage at C yage ar e weal

* Hot (90°C) piperidine (1 M in H,0) is used to cleave the sugar-phosphate chain of DNA at the
sites of chemical modifications.
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SANGER SEKANSLAMA

Sanger demonstrated the power of his method by sequencing genomes of ever-
increasing size, starting with a simple bacterial virus (5,386 nucleotides) in 1977, then
the DNA in the mitochondria of human cells (16,569 nucleotides) in 1981 and, finally, the

genome of a complex bacterial virus, bacteriophage lambda (48,502 nucleotides), in
1982.




