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Nucleotide polymorphism at the
alcohol dehydrogenase
locus of Drosophila melanogaster
Martin Kreitman

Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts 02138, USA

The sequencing of eleven cloned Drosophila melanogaster alcohol dehydrogenase (Adh) genes from five natural
populations has revealed a large number of previously hidden polymorphisms. Only one of the 43 polymorphisms results

ive s msaivnn anid alavms ths ams roonancihls far tho twan slortranharstic saviante (fnet Adb-f and clow Adh-<\ found

Table 1
Translated
Adult region Translated
Reference $' Flanking  leader Intron 1 Larval Intron Exon Intron region of 1. Untranstated 3’ Flanking
sequence sequence  (exon 1) (Adult intron, larval non-coding) leader o 2 3 3 exon 4 region sequence
cce CAATATGGGT1CV2G c T AC ccce GGAAT CTCCACTAG AVIC AG CRYaC VST 26

Strain
¥a-S " a:m s aiwifelle A eeelfa anw s = .. TT.A CA.TA BB SRS BN ¥ Filelvie aidw 3
F1-18 ere @ mumueas sewss ecs 6080809 . . .. TT.A CA.TA G P e = mperssiecte wew A
AT-S gAY 8 Poavieaide  efaiimeda w8 . . « . ANNETA @E v SERNEA elUelaEe Nt A i TV 1A
Pr-s i se a esTwTeraTd €% & wie & = . GLF IEEGEL & @ aalieT AUGNSN aYaEYe A -L TAh5aia etata
Fl-2s AC..-AsTC.ui o A G GT ..t s e oo a2 4ae a0 Qi  wesrmapih sens
Ja-$ € e e s e s aase e [ T A R S PTG SN, JEE ] c 4 womiees B eitele
¥l.9 € s eee e s s s e . € IR WYRER a8 wieeeiale o GTCTCC . Cidin. SN 2%
Pr-¥ TG C AG eA.TCVaOY® G ¢ dees eases s s@TCTCC., C4G S s s e s s ae
Ya-P TGC AG . « A TCVGV G s s e e s s aeees . . 3TCTCC. C4GCG . . e o oo o
AL-F TGC AG A.TCUGV G @el e €5 e sueie . (G CITIC G €50 ..o v e
Ja-P TGC AGGGGA .. v . T G i A s+ e Ba a e +-GTCTCC, Cly  SENIRESEA 1.
No.ofl

polymorphic 3 o 11 1 1 2 4 3 9 2 5
sites

Average no. of

Nucleotides 63 87 620 70 09 65 405 70 264 178 767
compared
% Sites

polymorphtc 4.7 o 1.8 1.4 1.0 3.1 1.0 7.1 3.5 1.1 0.6

One Adh-f, and either one or two Adh-s electrophoretic alleles were randomly chosen from isochromosomal lines derived from each of five
population samples. S, Adh-s alleles; F, Adh-f alleles. Collection sites and year collected: Fl, West Palm Beach, Florida, 1979; Wa, Seattle,
Washington, 1979; Af, Burundi, Africa, 1977; Fr, Bully, France, 1977; Is, Ishigaki, Japan, 1978. The reference nucleotide sequence is the most
common Adh-s nucleotide at each of the polymorphic sites. Differences are shown in the body of the table. V/A: insertion/deletion polymorphisms.
The numbers in columns V3 and V5 are the differences in homopolynucleotide run lengths compared with the consensus sequence. *: Thr-Lys
amino acid replacement polymorphism. All other polymorphisms are either silent or noncoding.
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0/920 (0%)

Score = 1411 bits (734), Expect
Identities = 868/920 (94%), Gaps
Strand=Plus/Plus

(] ] ]
Query 2 TGGATGTTAAAAAATATTTAGAACGAATCAAGTATAAGGGATCCATCCATCCTACCCTTA 61 ( IO n a Sa VI n I —
Shjct 2 T 3 R g G 61

Query 62  ACAATTTAAAGCAATTATGTTGGTGTCATGCCATGCATGTGCCACAAGATACCTTGGATA 121
e Cernnn.. Cee e e 121 Mama mrnaria
Query 122 TTTTTGGAGGCCCAAGGAAAAAATTAGATTTGGAGAAAATCTACAAAGATATTGTGAACA 181
SHICE 122 teiiiiireereeennnnnnnnanns ettt eeeeennnnnnataeaneee s 181

Query 182 ACAGACGGGGAGGTTTCTGTTATGAAGTGAATGGGTIGTITCACTGGTTIGTTIGGTGCAAC 241
Slabielen M B E N RN 00 B P B8 B P B8 B P B8 B P B8 B D B 5 O B D 241

Query 242 TTGGATATAAAAATGTACAAATGCTGGAAGGGAGTTGCTTGCTGCCATCTAAALATACAT 301
Shjct 242 ...ias Cosanuain & " P (R S S S S (o S S = 301

Query 302 TTCATTACCCATTTGACCATCTGTTAAATAAGGTTITCCTTTGATGATTGTGATTACCTAG 361
Shijet: 3020 s e Tl 5 ) 3 5l el 3 361

Query 362 TIGATGTTGGTTATGGGGCCCCATCCTTTTITCATGCCATTAGAATTAAAGGAGTTACGTG 421
ST AL LT 000 00D G 0 00D D e /im0 40 CHC) O D D00 Q0 0 M0 e | B im0 Ounes SO T.C. 421

Query 422 AACACCACGAAATGACAGGAACATACAGACTTICGGAAACATAAGGATGATTACCTIGTAG 451
b | R b R S e S T T (e O I PO ) O I RO ) O r IR el RO RO G. 431

Query 432 AGAAACATAGAAAAAAAATTTTGGTTAAAAMAGGTAATATTCCTGATGACTATGTGGAAL 541
Shict 482 R .iovaivemaiiseaieeaainsaaieenanees CARC. . T.MBE. .. ..ccvnvenianaa 541

Query 542 AGTTATCAAAACATGATGCCACAAATCAAAGTTGCAATTTCACCATTGATATTAACTGGA 601
SRYCE . D2 e e m micnicm ool e e 5 a5 B ca e o B i cm o3 601

Query 602 ACATTATCTTTAGGTTCAGCACAACACCACACAAATTTGAGGATTTCAATGAAGGAATGT 661
Shict 602 .eveveeeenn. S 661

Query 662 CTAAACACTTAGAGGGTGATGATTTCTTAGCAACCAATTCCTTITCTCGAGATTTTCTACC 721
SRR BB e g g et ed et tat S OO G O D Gt O SO Rt o 721

Query 722 AAGGAGGGGTCACAGTTTTATGGGGCACAACATTAATCAAGAAGAGATTTGATGACGAAT 781
Shjct 722 .aaass Roviais oo wenoainsiameieeinsaasssa | S Roviaas Tioanienmn 781

Query 782 TGACGGAAATGATTGAACAAAAAAACATGTGGGATGATAAGTTGGATTCAGAGGALRACT 841
SINPCE - T2 e e mycm o ol e 5 5 3 T RO S ORIt g4l

Query 842 GGAAAGTCATATTTAGGCTGATGAAAGATGAATTTGGAATAAAAATTAATTTTAAGCCTC 901
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PayTtnan A.C. CoBpemeHHas naneoHtonorus. M.: Hegpa, 1988. T.2. C.
76-118
http://macroevolution.narod.ru/rautian.htm
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Genotype Number Frequency Expected

SS 141 0.4247 0.4096
SF 111 0.3343 0.3507
FF 28 0.0843 0.0751
SI 32 0.0964 0.1101
FI 15 0.0452 0.0471
I 5 0.0151 0.0074

Total 332 1.0000 1.0000

Table 1.2: The frequencies of alkaline phosphatase genotypes in a sample from the
English people. The expected Hardy-Weinberg frequencies are given in the fourth
column. The data are from Harris (1966).

Gillespie Population genetics: a concise guide
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Recombination between
Homologous Chromosomes

Red and Blue are
homologous
Chromosomes,

one from each parent

A a Alleles: Aand a
B ‘ b Bandb

Candc
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K cnea. nekyuu:

A limited role for balancing selection

Saurabh Asthana, Steffen Schmidt and Shamil Sunyaev

Genetics Division, Department of Medicine, Brigham and Women's Hospital and Harvard Medical School, Harvard Medical School
Mew Research Building, 77 Ave Louis Pasteur, Boston, MA 021158, USA
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