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The Nobel Prize in Chemistry 1958

Frederick Sanger

United Kingdom

University of Cambridge
Cambridge, United
Kingdom

"for his work on the structure of proteins, especially that of insulin”

% The Nobel Prize in Chemistry 1980

"for his fundamental “for their contributions concerning the
sludies of the determination of base sequences in
biochemistry of nucleic acids"

nucleic acids, with

particular regard to

recombinant-DNA"

Frederick Sanger

Paul Berg Walter Gilbert
@172 of the prize @ 1/4 of the prize ® 1/4 of the prize
Ush usa United Kingdarn
Harvard University, MRC Laboratory of
Biclogical Labaratorizs Malecular Biology

Cambridge, Ma, USA Cambridge, United
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Stanford University
Stanford, CA, USA
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. Central Dogma
— DNA makes RNA makes Proteins
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Unknown sequence

=
DNA template 3" -AACAGCTTCAGT.........ccurve {4

primer

@ Incubation of single-stranded DNA
of unknown sequence (top strand)
in reaction mixture containing a
primer, DNA polymerase,
deoxynucleotides, and dye-labeled
dideoxynucleotides

Colored reaction products
are created each time DNA
synthesis is prematurely
terminated by incorporation
of a dye-labeled
dideoxynucleotide

Fragments are
separated by gel
electrophoresis

+ DNA polymerase
+ dATP, dCTP, dTTP, dGTP
+ ddATP®, ddCTP®, ddTTP®, ddGTP®

B -TTGTCGAAGTCA®
B =TTGTcGAAGTC®
B -TTGTCGAAGT®
B -TTGTCGAAG®

B -TTGTCGAA®

B -TTGTcGA®
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b’ -TTGTCe
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Welcome to NCBI

The National Center for Biotechnology Information advances science and health
by providing access to biomedical and genomic information

About the NCBI | Missien | Organization | NCBI News & Blog
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PubMed
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PubiMed Central
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Find help documents, Nucleotide
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6. DNA Sequencing & DNA Sequencing Z21 &0l
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370 380 390 400 410 420
CTGATGAAGATCTGCTCTCTCAATATGAAAATGGTAGCTCCACAGTAGTTGAGGCTAAGACGTCTGAAGCCAGGCC
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sgood.abl 1054 u} 1054 ABI
TCGCGGCCCCCGCGEGCGCCCCCTGGGGGATCCAATAATTCGGCACGAGS
GTTTTAACCAGCTAAACCTTTATGTAACTCATGTTATTGTGGGAGATTAT
GATGATGACTTGAAGCAGTTTTGGAATAALTCAGCCCACAGGCCTCATGT
AGTGGGAGCAAAGTGGTTGC TAGAGTGTTTCAGTAAAGGTTATATGCTTT
CTGRAGARACCATATATCCATGC TAATTACCAGCCAGTGGARATTCCAGTT
TCACATCAGCCTGARAGTARAGCAGCTCTTTTALAAAAAGAAGAACAGCAG
CTTCTCTAAGAAAGACTTTGCTCCTAGTGAALAGCATGAGCALGCTGATG
BAGATCTGCTCTCTCAATATGAAAATGGTAGC TCCACAGTAGTTGAGGCT
AAGACGTCTGAAGCCAGGCCCTTTAATGATTCTACTCATGCTGAGCCCTT
GLATGATTCTACTCACATTTCTTTGCAAGAAGALRACCAGTC TTCTGTCL
GTCATTGTGTCCCTGATGTTTC TACAATTACTGALGAAGGCTTATTTAGT
CAAALGAGTTTCCTTGTTTTGGGTTTTAGTAATGAAAATGAATCTAACAT
CGCANACATCATAAAAGARLATGCTGGGALAATCATGTCCCTTCTGAGCA
GAACTGTTGCGGATTATGCTGTGGTTCCTCTGC TGGGGTGTGARGTGGAL
GCCACTGTGGGEAGRAGTTGTTACARATACATGGC TGGTTAC TTGCATAG
ACTATCAGACTTTGTTTGATCCARAGTCGAATCCTCTCTTCACACCAGTT
CCAGTAATGACAGGAATGACTCCTTTTAGAGGATTGTGTTATTTCATTTA
GCCAGTGTGC TCGAGCAGALRAAGAGTCTTTAACATCCCTAGCAARCCCT
CCTTGGAACAAGTEGTTCAAGAAATACTTTTGGTCCCCAAATCCAATGGCA
ALABARRGGGCAGGETTTGCCCAGTARCCTCCCTCTTRAACACTGRARALL
BRACACTGGGGGGGGGCCCCCAMRARTATTARARACCTGGCCARARAARL
RLAG

had.akbl 269 o 865 ABI
TTTTGTTTGTTGTTTAGATGAGGCAGTC TGCACAGGGTGCTACTGGTGGT
TGGGTGATGCCGGETC TTGTATTCALGTGGTTTCCTTTGTGTGAGTTCTC
ACTATTTGATACTCCC TAGGGTTAGTTC TCTGGTAGTC TAGGGTC TTGGA
GTCAGTGCTCCCACTCCARAGGC TCAGGGTTTGATC TCTGGTCAGGAATG
AARATTCGAGAAGTGAGN THNG TN TG TGN TTN TAANNNTHTTTT TN
MMMMTTTTTTTTTTTTTTTTTTTTTTTTTTHTTTTTTTTTTTTTTHTTTT
TTTTTTTTTTTTTTTTTTTINTTTTTTTTTTTTTHTTTTTTTTTTTTTTT
TTTTTTTTTNTTTTTTTTTTTTTTN TTTTTHTTTTTTTTTH T THTTTTHT
TTTTTTTTTTTTTTTTT TN TTTTT TN TTTTTTNTTTTTTTTTNTTTTTT
TTTTTTTTITTTTTTTTTTITTITTTNN TTH T TT THNN TN TTTTTTTTTT
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SA0I00F & Yol 2 ¥ WY otustlt 20 2210t e HHAREe=2
= AZEQNHE 01800 ez FIINMES 224 & I UCH 0 2L %
| peak Jt =3t T UHEILH E=0 Oct AS2Z2 trimmimg 2 & =t U
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sgoni.ent 1084 0 1054 aB1 >bad.obl 969 0 oes abI
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7. BLAST ==

Z0l 28 FANES &2

>1_COI-HC02198_D01.ab1 492 0 492 ABI trimmed
GCCCCCTCCGACAGGATCAAAAAAAGACGTGTTAAAATGCCGGTCAGTCA
AAAGCATGGTAAGACCTCCAGCTAGTACCGGAAGGGTTGTTAAAAGTAAA
AATGATGTGACTTTGATAGACCATGGAAATAGCGCCAACAAATGCCCACC
GACAGATCGCATATTTCTAATAGTTACTATGAAATTAATTGACCTAAAAA
TAGACCTAATTCCAGCTAAATGAAGGCTTAAAATTGCAAGGTCTATGCAG
ACCCCATGATAAGAGTAAGTTGATAAAGGAGGGTAAATTGTTCATCCTGC
CCCGACCCCACTTTCTACAAGATTAGACATAAGCATAAGATAAAGTGAGC
CTGGCAAAACCCAGAATCTAAATGCATTTAACCGAGGAAACTGCATATCT
GCTACTTGAAGCATTAATGGGATAAGCCAATTTCCAAACCCCCCGATTAT
TACCGGTATAACAAAAAAAAAGATTATAACTAATGCATGTCT

= Crassostrea ariakensis isclate KD_B cytochrome oxidase subunit | (COl) gene
<« Sequence ID: FJ743517 1 Length: 645 Number of Matches: 1
m » See 2 more titie(s)
909 bits(492) D.g 422/492(100%) U,":‘}l(D%)
Query 1 BCCCCCTCOBADAGOATC:saa0: sBACATGTTAMAATECCGATCARTCAMABCATAGT 60
soict 18 e O hh L EAAUOHE HUU R LUl s
Quary B AMGACCTCCAGTAGTACCGRAAGER] TRT TAGMGT AbddaTGATATRACTTTEATAGS 120
Shict 5% bt ot ettt e
Query 121 COATHBAAATARCGCCAACAAATGILCACCGACAGATCGCATATTTCTAATAGTTACTAT 180
Shict 4% o st aaaT T ot (T
Query 181 GhAATTAATTEACCTAMMAATAGACCTAATTCCAGCT AMATGAARGCTTARMATTGCAMG 240
Sict 43 eyttt oty
Quary 241 BICTATGCABACCTCATGAT AAGAGT AMBT TGATAAARGABGET AT TETTCATCCTEC 300
Shict 4% A A o
Query 300 CCCBACCCOACTTTCTACAARAT THRACATAAGCATAAGAT AMARTGABCCTRECAAME 360
soict ai CoLhC AL A A A M Ul AL 25
SRsscipion Ouery 361 CCAGAATCTAMTACATTTAACCOARGABACTECATATCTECTACTTGAMGCATTAATES 420
e ———— Shict 258 ottt T
Selected? Quary 421 GATAGCCAATT TCCARACCCCCCRATTATTACCBGETATAM s nansaaaGATTATAAC 480
Shict 19 ittt e Tt s
Query 431 TAATHCATATCT 482
~- WP 1
[+ T =
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Figure. Evolutionary relationships of taxa

The evolutionary history was inferred using the Neighbor-Joining method [1]. The

branch length = 0.74491470 is shown. The percentage of replicate trees in which t|
together in the bootstrap test (500 replicates) are shown next to the branches [2]
with branch lengths in the same units as those of the evolutionary distances us
tree. The evolutionary distances were computed using the p-distance method [3]
number of base differences per site. The analysis involved 11 nucleotide sequenc

were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data we
total of 762 positions in the final dataset. Evolutionary analyses were conducted in|

1. Saitou N. and Nei M. (1987). The neighbor-joining method: A new method for re
trees. Molecular Biology and Evolution 4:406-425.

Losding
2. Felsenstein J. (1985). Confidence limits on phylogenies: An approach using the bootstrap. Evolution 39:783-
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