MouJiekysisipHas 3oos0rud, BecHa 2011
JIeKLus 2

Bumoob6pa3soBaHue U «TeHbl BUA000PAa30BaHUN.
[eHeTHYeCKHe MeXaHU3Mbl, y4aCTBYHOIME B POPMHUPOBAHUU
HOBBIX BUAOB (4acThb 1).




CTpyKTypa Kypca

4

Jlekumna 1. BBeaeHune B Kypc. [ponucxoxkaeHme reHHoro
pa3Hoobpa3una: AynanKaumm, MobmnabHbie 3N1EMEHTHI,
aNbTEPHATMUBHbIN CMJIANCUHT.

Nekuymna 2. leHbl BUA0OH6pPa3oBaHUA. [eHeTU4ecKkue
MeXaHU3Mbl yyacTeytowme B GOpMUPOBAHUN HOBbIX BUOOB

Nekuunna3. leHoreorpadpua (pmunoreorpadus).
PeKoOHCTpYKUMA pacceneHnn n opmmposaHma GayH nytem
CpPaBHEHWA reHOB.

Nekumna 4. OT reHoTMNA K deHOTUNY: perynauma Ha ypoBHeE
TPAHCKPUNUKUKN N TpaHcaAaummn, benok-AHK n 6enok-benok
B3aMMOAENUCTBUE.

Nekuuna 5. OpraHnsaums BUOXMMNYECKUX KaCKagoB U UX
perynauus.



CTpykKTypa Kypca (4acTtb 2, Evo-Devo)

4

Nlekumna 6 u 7. NpouncxoxaeHme MHOrokneTouHbix. Ot
NBYXCNOUHbIX K TPEXC/IONHbIM. HOX-reHbl 1 3Bontoumsa
YNeHUCToHornx. PopmunposaHme NPoaOIbHOWN U
[0pP30BEHTPANIbHOM OCEMN.

Nekuus 8. OT reHoTUNA K peHoTUNY (M 0bpaTHO).
Nlekuma 9. MexaHn3mbl aganTaumm Ha MONEKYNAPHOM YPOBHE

. 30010TUSA B «MOCT-reHOMHYIO» 3pY. AHa/IM3 IKCNPECCUn reHoB
Ha MMKpo4YMnax, HoBble TEXHO/IOTMN B CEKBEHUPOBAHUM -
nnatdopma 454, Solid un lllumina. NMpoTteomuka.

Nekuusa 10. 3akntountenbHan. Ob630p coBpeMEHHOro
«MHCTPYMEHTapMA» 300/10ra U YTO HAC KAET B bamkanwme 5-10
NeT.
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[eHeasiorusi reHOB M BUJ000pa30BaHUE
Bua A Bua b

\l&\ // %// Cerperauus annene
ObnacTtb 0bLWKX annenen
(rannotmMnoBs) y monoabix BUAOB

BMAo0obpasoBaHme

Bonpoc 1: Mo*HO 2n pacno3HaTb
reHeTMYeCcKn monogble smabl?

Bonpoc 2: Kak BuAabl 3HatOT, YTO OHU

?
Bpems BUAbI

(nokoneHwua)

npenok



JdpHcT Maump (Ernst
Mayr) 1904-2005

» B21rop(1926) 6bpocaeT meanUMHY 1 NocTynaeTt Ha paboTy B
BepnnHcknm mysemn

» B 22 roga akcnegununm B Hosyto I'BUHeto 1 Ha CONOMOHOBbBI OCTPOBA
(Ha geHbrn PoTwunnbaa)

» CospgaTtenb buonormyeckom KoHUENUUN BUAA U MapanaTpU4ecKkoro
BMaoobpas3oBaHUA

» ApbIn NpoTMBHUK «gene-centered view of evolution» [JoKMHCa,
CYMUTAN YTO 3BOJIIOLLMOHUPYIOT HE FeHbl @ FeEHOMbI



KitoyeBbie MOHOTpadHrU 110
BHU1000pa30BaHUIO

» Mayr 1963 Animal species and evolution
» White 1978 Modes of speciation click to LOOK INSIDE!

» Grant 1981 Plant speciation ;
SPECIATION

TERRY A, COYNE - H, ALLEN OQRR

» Jerry A. Coyne and H.Allen Orr, 2004 Speciation


http://www.amazon.com/gp/reader/0878930892/ref=sib_dp_pt

OnpepesieHve (KOHLEILMs) BUAA 4OJ/KHO
pelaTh CAeAyIIMe 3aJa4u

» |.Momoub B Knaccnpumkaumm

» 2. 0NMUCbIBaTb ANUCKPETHbIE NPUPOAHbIE ABAEHUA (Fpynnbl
OpPraHM3moB)

» 3. MoOMOYb NOHATb KaK 3TU « ANCKPETHbIE ABNEHUAY
BO3HUK/IN B Npupoae

» 4. OTpa)KaTb 3BOJOLMOHHYIO UCTOPUIO

» 5. bbITb NPUMEHNUMO K MaKCUMaNbHOMY YUCAY
OpraHM3moB

» Hn oaHa KoHuenunAa suaa He pewaet BCE nocTtaBneHHble
3a4a4u



HekoToprie KOHIIENIIUU BHUa
(mo Coyne and Orr, 2004)

4

Buonornyeckasa (BSC) snabl — rpynnbl CKpeLmMBatoLLLMXCA
NPMPOAHbIX NONYNALUN, PENPOAYKTUBHO M30/IMPOBAHHbIE OT
apyrux rpynn (Mayr, 1995)

Genotypic cluster sp. c. (GCSC) smnabl — 310 (MOpdoONornyecku
NN TeHEeTUYECKM) pasnnyatowmecs rpynmnbl ocoben y KoTopbix
eCcTb XnaTtyc ¢ gpyrumm knactepamu.(Mallet 1995)

Recognition Sp.C. (RSC) suabl — rpynnsl ocoben, umetowmx
obuyto cuctemy pasmHoxkeHua (Paterson, 1985)

Cohesion Species Concept (CSC) -BHyTpnBMA0BaA
COrNacoBaHHOCTb paboTbl reHoB B opraHm3me. (Templeton
1989)

(cohesion: 06w. cBA3b; cornacue; CNAOYEHHOCTb; CUENEHNE; CUIA CLEN/IeHnA)



HekoTophble KOHLIENLMY BUAA (IPOJ0O/KEHKE)

» DKonornyeckasa koHuenuma smaa (EcSC) —HacenatoT ceoto
afanTUBHYIO 30HY B Npeaenax apeana. (Van Valen, 1976)

» DBONOUMOHHAA KoHuenunA emaa (EvSC) — otaenbHasa nnHma
(NpeaoK-NOTOMOK) NonyasaumMin , UMEKLLLMX CBOIO
3BOJIIOUMOHHYIO TeHAeHUuMo 1 obuyto cyabby (Simpson, 1961)

» ®dunoreHetnyekas koHuenuma | (PSCI) MoHodumneTnyHbin
KnacTep opraHM3MoB AMarHOCTUYECKU OT/IMYALOLWNICA OT
apyrmux knactepos (Cracraft, 1989)

» PSC2 HanmeHbluaa rpynna umetoutaa obuiero npeakKa

» TeHeanormnyeckasa koHuenuma (PSC3, GSC) 6azanbHana rpynna
OPraHM3MOB, YbW FeHbl KOANeCLMPYOT APYT C APYrom paHblLue,
4eM C reHaMn OPraHM3MOB M3 APYrUX rPynn



Speciation
Speciation, the origin of species, is, in a sense, origin of incompatibility

between organisms. There are several modes of speciation:

1) Phyletic - in the course of evolution of one lineage it changes so
profoundly that current organisms and their remote ancestors must
be attributed to different species (here Zeno's paradox is obvious).

Naturally, phyletic speciation is hard to study.

2) Allopatric - two lineages evolve independently, because their ranges
do not overlap, and eventually become different species.

Allopatric speciation is not a specific process, but just a by-product
of independent divergence.
3) Sympatric - a (sexual) population splits into two species without

geographic isolation.

Sympatric speciation is a complex and fascinating process.

A.S.Kondrashov,
nekumn Ha BBC



Knaccuuyeckoe BU00O0pa3oBaHue 1o Manpy




Bruioo6pa3oBaHue B IPUCYTCTBUH
ruopuar3annu (IOTOKA reHOB)

» [1Ba BUAa ceBepoamMepUKaHCKUXE
neLwepHbIX casiamaHap
NPOMU30LLIN OT PYy4YbeBOM

NEWS AND VIEWS 2105

Fig. 1 Pictures of the salamanders studied
by Niemiller efal. (2008). The spring
- salamander (left) (Gyrinophilus porphyriticus)
is the surface-dwelling progenitor of the
cave adapted Tennessee cave salamander
(right) (G. palleucus) and Berry cave
salamander (G. gulolineatus). Photo credit:
Matthew L. Niemiller.

Caﬂ a M a H.ﬂlp bl 6 e3 (a) Recent gene flow following allopatric divergence (b) Gene flow following allopatric divergence

reorpaduyeckoro bapbepa c
NpPeAKoBbIM BUAOM.

» PasnunyHbie cueHapuu NOTOKa
reHOB Ha pPa3HbIX aTanax

\
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Niemiller ML, Fitzpatrick BM, Miller BT (2008) Recent divergence-
with-gene-flow in Tennessee cave salamanders (Plethodontidae:
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(number of generations ago)

Gyrinophilus) inferred from gene genealogies. Molecular Ecology, -
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Jloka3zaTb CUMIIaTPUYECKOE
BHU/1000pa30BaHUE KPAUHE CJI0KHO
pbIOBbI B 03epe Antoro, Hukaparya)

Vol 439(9 February 2006|doi:10.1038 /nature04325 nature

LETTERS [, A

Sympatric speciation in Nicaraguan crater lake
cichlid fish

Marta Barluenga'®, Kai N. Stélting*, Walter Salzburger'**, Moritz Muschick' & Axel Meyer'

Sympatric speciation, the formation of species in the absence  north of Costa Rica. In A. citrinellus of other lakes and in A. labiarus,
of geographical barriers, remains one of the most contentious  two colour morphs are recognized, but such polymorphism has not
concepls in evolutionary biology. Although speciation under  been described in Lake Apoyo. To examine whether the endemic
sympatric conditions seems theoretically possible'*, empirical — Arrow cichlid emerged in Lake Apoyo from an ancestral stock of
studies are scarce and only a few credible examples of sympatric  Midas cichlids under fully sympatric circumstances, we adopted a
speciation exist®. Here we present a convincing case of sympatric  comprehensive approach including phylogeographic, population-
speciation in the Midas cichlid species complex (Amphilophus sp.)  genetic, morphometric and ecological analyses. We included about
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«['eHbl BUZOOOPA30BAHUSI»

» CKONbKO reHoB y4acTByeT B BUA00b6pa3oBaHUN?

» Kakon y Hux “effect size” (Kakoi BKNag BHOCUT KaxKAblM
N3 reHoB B 0OLLYI0 PenpPOAYKTUBHYIO M30NALMIO)

» Bo3HMKatoT M mytauum “de novo” nnm otbumupatrorca m3
MMEIOLLLErOCA NPUPOAHOro NoAMMoOpPPM3Ima’?

» HacKoNbKO BaXKHa «HecoBMecTMMOCTb [106rKaHCKoro-
Mionnepa» no cpaBHEHMIO C CYMMAPHbIM 3GPEKTUBHBLIM
3HAaYeHUem reHoB?

» Kakne nameHeHms 4yalle nrpatot ponbs
BMA00Opa3oBaHNUMN — UBMEHEHUS B PEryNIATOPHbIX CamTax

UNN B KOAUPYIOLLLEN NOCNeA0BaTe/IbHOCTN?

The genes underlying the process of
speciation

Patrik Nosil™2 and Dolph Schluter®



Kputepum «reHoB BUJ000paA30BaAHHUS»
(mo Nosil and Schluter, 2011)

» |.Heobxogmmo nokasaTtb, YTO Ha HacTosALWEee BPpeEMA reH
y4yacTByeT B penpoayKTUBHOM U30AALUN

» 2. lnBepreHuUmMa B STOM reHe npomsoLlsia Ao 3aBeplieHus
npouecca BMAoobpasoBaHUA

» 3. Heobxoammo oueHUTb BKNA4, reHa B penpoayKTUBHYIO
N30NALMIO BO BPEMS KOorga 3TOT reH AnBeprnpoBsan (T.e.
Ha paHHUX 3Tanax BnaoobpasoBaHmA)



OaHOro reHa 1I0CTaTOYHO AJ14
BHU/1000pa3oBaHUA?

I,Zlyl'IJII/IKaI_[I/IH BA’>XHOI'O I'éHa U 6bICTpaH Aerpagannud aJlbTEPHATHUBHDBIX
I[IapaJjioroB BEAYT K YaCTUYHOM FH6pH,Z[HOI>i CTEPHUJIbBHOCTH

Col LD1.1 Cvi

Mpun ckpelLumMBaHUK ABYX NabopaTopHbIX wos v §

NUHWI apabugoncuca, NPONCXoaALLNX OT ol LT
pa3HbIX NPUPOAHLIX NONYNALWIA B NEPBOM et
MOKOMNEHMN rTMBPUAOB HUKAKUX OTKMOHEHWI OT iy }‘
HOpPMbl He HabnoaaeTcs, .

—————————

HO NMpw ganbHenLWwem CKpeLlmBaHnum rmbpmnaos .
Mexay coboun YacTb 06pasyoLLnXCs CeMsIH \ o e *

2|

OKa3bIBaAETCH HEXMU3HECNOCOBHON. Lb1s
[Mbenb ceMsiH OObSICHSIETCS 32453560 k6
CYLLLeCTBOBaHMEM HECOBMECTUMbIX

KoMBuHaumMn annenen gByx NOKYCOB cvi
napanoros. OauH 13 NOKYCOB pacnonaraetcad ———— >
Ha 1- xpomocome LD1.1), opyroint — Ha peletion

narton (LD1.5).

Het

weak-root

Divergent Evolution of Duplicate Genes Leads to
Genetic Incompatibilities Within A. thaliana
David Bikard, et al.
Science 323, 623 (2009);

AYAAAS DOI: 10.1126/science. 1165917




HecoBmectumocTtb [lo6xaHckoro-Mionnepa

So, far, just one pair of such genes ("A and B") has been identified, that causes lethality of
in F, hybrid males in matings between Drosophila melanogaster and D. simulans (Science
314, 1292 - 1295, 2006; Current Biology 17, R125-R127, 2007). These genes are Hybrid male
rescue (Hmr), functionally diverged in D. melanogaster, and Lethal hybrid rescue (Lhr),
functionally diverged in D. simulans.

D. melanogaster D, simulans

R (RS RSN S

T RS TR
« .

Hmrn‘el U;”met Hmrmel U?rmet
) (s (I e S
S RS g W

Hmprsm Lhrsim Ak/!_hrsm

Lethal incompatibility
Current Biology

When D. melanogaster females (red) are crossed to D. simulans males (blue), only sterile
hybrid daughters are produced because hybrid sons die. Left bars, sex chromosomes; right
bars, second chromosome; small hooked bar, Y chromosome. Hmr™¢l js incompatible with
Lhrsim, causing lethality of hybrid males. Hybrid daughters are viable because they are

heterozygous Hmr™e/Hmrsim, A.S.Kondrashov,
nekuyun Ha BBC



For other pairs of loci harboring incompatible alleles, only one member has been identified
so far. Matings between the same pair of species, D. melanogaster and D. simulans, lead to
incompatible interactions of D. simulans alleles of two autosomal genes that encode
components of the nuclear pore complex, nucleoporin 96kDa and nucleoporin 160kDa
(nup96 and nupl160), with D. melanogaster alleles of one or more X chromosome loci (so far
unidentified). Again, nup96 and nup160 evolved under strong positive selection (Science
323, 779 - 782, 2009).
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The ratio of non-synonymous (Ka) and
synonymous (Ks) substitution rates in
the evolution of Drosophila nup96.

A.S.Kondrashov,
nekumn Ha BBC



bavnHAVUH MOPCKUX eXKeH

Bernok bindin nokpbiBaeT akpocomy cnepmMmus
MOPCKOrO exa 1 CrnocobCTBYET CBA3bIBAHWUIO
C BUTENNIMHOBOW 0H60N0YKON ANLIEKITETKU
(Metz et al. 1994)

Y pasHbix BUOoB 60sbLLIoe KONIMYeCTBO
aMUHOKMUCINOTHbIX 3aMeH — MPU3Hak
OBWXYyLero otbopa

[TonHaa penpofykTneHas nsonauns — npu 8-
10 aMMHOKMCNOTHBIX 3amMeHax B bindin (1
npeanonoXxmTtensHo, B bindin-peuenTtope
anua.

Evolution, 59(11). 2003, pp. 2399-2404

SEA URCHIN BINDIN DIVERGENCE PREDICTS GAMETE COMPATIBILITY

Kk S. ZicLer.!23 MicHAEL A. McCartNeY.*® Don R. LeviTan.57 anp H. A, Lessios!$
L Smithsonian Tropical Research Institute, Box 0843-03092, Balboa, Panama
2Friday Harbor Laboratories, 620 University Road, Friday Harbor, Washington 98250
4Department of Biological Sciences, University of North Carolina at Wilmington, Wilmington, North Carolina 28403
SE-mail: mecartneym(@unew.edu
SDepartment of Biological Science, Florida State University, Tallahassee, Florida 32306-1100
TE-mail: levitan@bio.fsu.edu
8Email: lessiosh(@si.edu

PeuenTop Ha anue, KOMMAUMEHTapPHbIN 6anHONHY:

Kamei, N.. and C. G. Glabe. 2003. The species-specific egg receptor
for sea urchin sperm adhesion 1s EBR1, a novel ADAMTS pro-
tein. Genes Dev. 17:2502-2507.
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FiG. 1. Correlation between gametic compatibility and (A) diver-
gence of bindin at nonsynonymous sites and (B) COI divergence
for 14 interspecific (uncorrected for phylogenetic and statistical
interdependence) comparisons. Nonsynonymous bindin divergence
(dy) was calculated in MEGA (ver. 2.1; Kumar et al. 2001) by the
Pamilo and Bianchi (1993) and Li (1993) method. Mitochondrial
cytochrome oxidase I (COI) divergence was calculated by the Ki-
mura (1980) two-parameter (K,) method.



Y ycTpul BCe TO e camoe!

Extraordinary intraspecific diversity in oyster

sperm bindi

n

G.W. Moy*, 5.A. Springer*®, S. L. Adams®, W. J. Swanson", and V. D. Vacquier*

*5cri
kL]
Seattla, Wi 58195-7730

on institute, Privata Bag 2, Nelson, Mew Fealand: and

Irstitution of aphy, Univarsity of California &t 5an Diego, La Jolla, CA 920930202 *Dapartmant of Blology, l.hhvﬁ? of Washingtan,
msﬂﬂs—m:g;m Department of Genome Sdances, Unkvarsity of Washington,
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Fig. 1. Suzewvariation In oyster bindin peoteirs and mRNA transaipts. (4-D)
ARisotes from indhvidual males {50 ug protsin per lane, Coomassie-stained).
{C) The remowval of the 24-kDa sparm nudlear basic proten from sampla Swith
0.6 M KCl. (£} AR isolates pooled from several males with 35-, 48, 2., 75-and
£3.kDa bandirs. (F-) Extracts of whole-sparm from indwvadual males (50 ug
protain per lanal. Arrows Indicata cyster bindins datermined by N-tarminal
paptide sequencdng. (-N) Wastern immuncbiots using antl-bindin serum:
Prafmmuna serum gave no raaction. (0 and F) Northarn blots of 20 ug total
RNA d from tha sper ytas of two males O shows a makewith only
43-kDa bindi: P shows a male with both &3- 3nd 88-kDa bindins.
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Ag. 3. Southern blots of two diploid males (A and 8] digested with three

anzymes whose 1 on sites ara not in full-langth bindin cONA (Aval,
Hind®, and EcoRl). Shown & 10 ug of digested DNA par lane. Probes of the 3
UTR show 3 maximum of two bands par Indvidual, suggesting that oyster
bindin is 2 singla gene. Genomic DNA sequences indicate that each Floctin
repaat 1s bisoctad by an intron, and probes wsing 3 fulllength rapeat yiald
multiple bands. Of saven individusls analyzad, no two had dentical patterns
of hybridization with the ropeat probe. Hindildigested Lambda DNA siza
markar (kbp) & on tha left.



Muuu — BCe TOT Ke MOJUMOPPHBIU O€JIOK Ha
CIIEpPMUU.

A_Samnlina locationc

Geographic Variation and Positive Selection on M7 Lysin, an Acrosomal Sperm
Protein in Mussels (Mytilus spp.)

Cynthia Riginos, Duane Wang, and A. Jeanine Abrams
Department of Biology, Duke University

B. Haplotype frequencies from sequences of the fifth exon

= N Vo :}q (\ 7 =
<o TN f
':"v«, f;#"\"“ﬂ | 3 L A A
rks b ) k
P —_
BstEll o S 'y v
s e Sy
' o
i
e
TimdA s ol
.
C {

C. Allele frequencies from restriction digests of the fifth exon
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Fia. 2—Restriction digests of genomic amplifications from represen- /‘/:IF: :-;O
tative individuals of Mytdus sossulus (WAT74), Mytilus edulis (WH390), o
and Mytilus galloprovincidis (LI876). The BsfEIl restriction site is only o \

present in group D alleles, and the EcaR V site & presentin all M. edulis and
M. gdloprovineialis alleles (A, B, C, and D). LJ876 isa BD heerazygote;
M. gdicprovinefalis individuaks lacking a D alleke have restriction profiles o T
identical 1o M. edlis.
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A.0.C AN >\

Pa. 1. —Sampling locations and observed M7 lysin frequencies. { A) Sampling kcations. E, G, and T (Myghes edulis, Mytdus gallaprovineialis, and
Mysilus trossulus, respectively ) indicate the species composition at each location. Hybrid individuals have been found wherever 2 species are sympatic.
Abbreviations for populations used in figure 3 are given i parentheses. (B) Haplotype frequencies as determined from DNA sequences of the fifth exon.
(C) Alkele frequencies a5 determined by restriction digests of the fifth exon.



Bri6op camkol D. pseudoobscura camia ceoero
BUJA KOAUPYETCS YeThIpbMs JIOKyCaMU
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D. pseudoobscura chromosome

Open access, freely available online PLOS BIOLOGY

The Genetics of Speciation by Reinforcement

Daniel Ortiz-Barrientos , Brian A. Counterman, Mohamed A. F. Noor
Department o f Biclogical Sciences, Louisiana State University, Baton Rouge, Louisiana, United States of America




JKCIIEPUMEHT «C BBIOOPOM» U «6€e3 BbIOOpa»

Fertilization between sea urchins species:
No choice experiments Eggs choosing among sperm

LR Using EspC sperm
0.9 1 l' Using E.oblonga spdrm

0.8 -

0.7 1
0.6 1
0.5 1
0.4 -
0.3 -
0.2 1
0.1 1

Fraction of eggs fertilized

EspCeggs E. oblonga eggs EspCeqggs E. ablonga eggs

Figure 1 When eggs of the sea urchins Echinometra oblonga and E. sp. C. are given sperm from either species in no choice experiments,
interspecific fertilization rate is high. However, when sperm from the two species are mixed in equal proportions, eggs are 2.5-4 times more
likely to be tertilized by conspecific sperm, showing that conspecific sperm precedence is strong in these sympatric species (Geyer and
Palumbi, 2005).

BugocneundmnyHoCcTb onfogoTBoOpeHUs B 4 pasa Bhllle, Koraa
OnsI040TBOPAOT CMEChIO cnepMbl ABYX BUOOB!



JIBUOKYILIIUK OTOOP B JOMEHAX CBSA3bIBAHUS C
O0eJIKaMU CIlepMHUS

Abalone receptor

—@)))))))))))))))N))-

Urchin receptor

O TSP domain O CUB domain I Hyalin domain



[locsie 3aBepieHHsI BUA000pa30BaHUs OTOOP
MOXKeT 0JIarONpUSTCTBOBATD NOSBJIEHUIO
HOBBIX aJlJieJied 6avHIWHA

0.12 -
O No match
0.1 4 B Partial match
B Full match

0.08 -

g
o
=,

o
o
ro

Pair-wise Reproductive Success
o
o
&

Low Density High Density
Spawning density of males (#/m2)
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«CeHCcopHOE BU000pa3oBaHUe» y
HaCeKOMbIX (M He TOJIbKO)
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Figure 1 Modalities of ‘sensory speciation’. This figure represents
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On the scent of speciation: the chemosensory
system and its role in premating isolation

C Smadja and RK Butlin
Department of Animal and Plant Sciences, The University of Sheffield, Sheffield, UK



Kykypy3Has mosib Ostrinia nubilalis - 2 pacsl
OTJIMYAIOTCS MponopuusaIMu ¢epoOMOHOB.

The European corn borer

Signal divergence

Z strain E strain
“ long-range 3:97 mixture of  99:1 mixture of
Preference Preference for E
d behavioural response for Z blend blend but cross
attraction
A
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Behavioural isolation

maize- Zrace hop-mugwort- E race

Matings assortative assortative




bosprimHuKoBas Mok Rhagoletis pomonella

» Knaccuyecknm
npumep
BNA00bOpa3oBaHUS,
NPUYPOYEHHOrO K
crneunanumsaumm Ha
obbeKkTe NUTaHUS
(n3Ha4anbHO
60ApPbIWHUK, 3aTEM
A6N0HA, B nocnegHee
BPEMSA -LUMMNOBHUK) U
accopTaTMBHOMY
CKPEeLLUUBAHMUIO.

Rhagoletis pomonella
(Photo Guy Bush)

Flowering dogwood fruit

Hawthorn fruit




