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OpraHbl 3peHnsa Metazoa roMo/10rM4HbI

Mouse Pax6 gene:
GTATCCAACGGTTGTGTGAGTAAAATTCTGGGCAGGTATTACGAGACTGGCTCCATCAGA

Genetic similarity to mouse: 76.66%

Fly eyeless gene: Protein similarity to mouse: 100%

GTATCAAATGGATGTGTGAGCAAAATTCTCGGGAGGTATTATGAAACAGGAAGCATACGA

Genetic similarity to mouse: 85%

Shark eye control gene: Protein similarity to mouse: 100%

GTGTCCAACGGTTGTGTCAGTAAAATCCTGEGCAGATACTATGAAACAGGATCCATCAGA

Genetic similarity to mouse: 78.33%

Squid eye control gene: Protein similarity to mouse: 100%

GTCTCCAACGGUTGCGTTAGCAAGATTCTCGGACGGTACTATGAGACGGGCTCCATAAGA

Genetic similarity to mouse: 71.66%

Flatworm eye control gene: Protein similarity to mouse: 100%

GTGTCTAATGGTTGTGTTAGTAAAATACTTTGCCGATATTATGGAACAGGTTCTATTAAA
evolution.berkeley.edu
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OpraHbl 3peHuA HaCeKOMbIX

MpocTble rna3a (rnasku)

- DopcanbHble (ocelli). Y MHOrMx Kpblnatbix HACEKOMbIX.
- JlatepanbHble (stemmata). Y IMYMHOK HaceKoMbIX C NOSHbIM NPeBPALLEHUEM
(Holometabola)

Pa3Hble N0 MHHEPBALMK, NPOUCXOXKAEHUIO, GYHKLMAM

- ChoxxHble (paceTouHble) rnasa. Y B3pocnbix Holometabola n B3pocabix u
NMYMHOK Hemimetabola



flopca/ibHble rAa3ku

Vespa crabro (Hymenoptera)

Corneal lens
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Ocellar nerve rnasa Pecten sp.
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LLIBaHBUY, 1949 ' (after Lankester, 1906)



MeguanbHble npocTble raasku (ocelli)
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Figure 22.21 Giant interneurons from the ocelli. A diagram —
of the anterior ganglia of the central nervous system of a Fig. 7. Schematic representation of focal plane location in the locust median (A) and lateral (B) ocelli. Outlines of lens (L) and retma (R) were traced from
hUIlEy bee sh owing examples of giam interneurons. a local cross-sections of the ocelli. Focal planes lie at the location of convergence of two parallel rays. Gratings of 5° spatial wa h ged through the lens
. ’ are shown on the right. Images were obtained cither from a point corresponding to 200 pm behind the inner lens surface, or 400 pum behind the inner lens
neuron that does not extend bEyDﬂd the brain and a surface (the furthest distance at which image quality was analysed). Note that image fragmentation into multiple images is worse closer to the back surface
desc ending neuron that runs from the ocellus to the of the lens, but that gratings are still resolvable at this location. Note also the small improvement in image contrast with increasing distance from the inner

pterothoracic ganglion (based on Mobbs, 1985). Yo skt Seale b W1 200 1o

Chapman et al., 2013 Berry et al., 2007



/laTepasibHble r/1a3ku (CTeMMbl)
ﬂaTepaanble r/1a3KN
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/laTepa/ibHble r/1a3Kku (CTEMMbI) - CTPOEHME

Cicindela campestris
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Macrothylacia rubi




CnoxkHble (baceTUpoBaHHbIE) r/1a3a: yBe/IMYeHMe No/A 3pEeHUA

Anizoptera (pa3HOKpbl/ble CTPEKO3bl)
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Yem coBeplueHHee noseT, TeM 60/bLuyto
n/oWwaab 3aHUMALOT /1333




CnoxkHble (baceTUpoBaHHbIE) r/1a3a: yBe/IMYeHMe No/A 3pEeHUA

Zygoptera (paBHOKpbl/Ible CTPEKO3bl)

[na3a HebobLuKe, HO Noae 3peHusa 60/bLloe — 3a CHET BbIMYK/10M GOpMbI



CNOXKHble rnasa — pasaeneHune rna3a Ha gB€ 4adcTtu

Camupbi Cloeon (Ephemeroptera) ANno3uLMOHHbIE r1a3a (4/18 3peHUA B AHEM)

CyneprosuLMOHHbIe /1333
(4/1A 3peHus B TEeMHOTe)

© 2014 Jivko Nakev
www.amazing-world-photos.com

3peHue B BO3ayxe

Gyrinidae (BepTAYKM) Anableps (pbibKa YeTbipexr/iaska)

3peHue B Boge



C/10XKHble r/1a3a — ro/1onTuyecKkue ra1asa y CaMU OB

dichoptic (female) holoptic (male)

Tom Murray

Tom Murray

Chrysops (Tabanidae)

twitter.com/bertonemyia



Myxu Diopsidae
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OnbIT 3urmyHga JkcHepa (1891)

3urmyHg, dkcHep (1846-1926)

wikipedia.org

www.representations.org
POTO OKHa, N0/Ily4eHHOEe DKCHEPOM Yepes /133
CBeT/IAKa, NpAMOe usobpakeHme



Kak HaceKomble BUAAT HA caMmoMm gene?

askabiologist.asu.edu
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Hollywood Version Insect Vision Human Vision

Compound Eye Vision




Paspeluatoaa cnocobHOCTb OMMATUAMA

Puc. 500. A—F—3peune cnownoro rnasa; A, B—
r/1a3a ¢ WHPOKUM M € Y3KHM YrjoM 3peHus # MX
paspewawinan cnocobuocte (7, 2, 3); B — ynaneH-
HOCTB ¥ OCTPOTA 3peHust; C — rjas, y KoOTOporo
IMaMeTp XpYCTANHKOBR TOT e, YT0 ¥ riaza A, HO
OMMATHIHH [NMHHHEE H [03TOMY ero yroj 3peHus
y#e H pazpewarmas cnocoSHOCT cHAbHee; D —
CBETOCHJIA H [OHaMeTp Xpycranukop; E, F — apa
rnaza, KOTOpbIE HMEIOT OAMHAKOBLIH ANaMeTp XpycTa-
~IHKOB H 3aHUMAIOT HA rON0Be OJHHAKOBY 10 Ioualb,
HO, fnaro4apsa pasauvHIO B BBITYKIOCTH, PA3JIHYHBI H
N0 MO 3PeHWA ¥ Mo pazpewaoieii cnocobocTH,

LLIBaHBKY, 1949



CNoXKHble rnasa c paspeweHmnemM 4en10Be4eCKOro r/z1a3a

FIGURE 11.52 The approximate size of a compound eye in humans
if the same resolution were to be obtained as for a lens eve. From
Kirschfield (1976). Reprinted with permission.

Klowden, 2013
1 meter




CTpoeHne oMmmaTuaus (anno3mLUOHHbIN THN)
XPpYyCTa/UK

3eMrnepoBbl K1eTKH (4)

KOPHeareHHble K/1eTKM
(nepBUYHbIE MUrMEHTHbIE)

XPYCTa/IbHbIM KOHYC
[MTOB6O0YHbIE MUrMEHTHbIE K/1IeTKU

pabgom
peTuHanbHble [ PETUHYNA

daceTKkM (XpyCTaMKK)

6a3asbHaAa membpaHa
3pUTE/IbHbIN HEPB LLiBaHBMY, 1949



ANMNO3ULMOHHBIN TUM OMMATUAMEB — NPUHLMM PabOThI

Warrant, 2008



HelpasnbHaAa cynepno3uuma

Second order
neurons

FIGURE 11.55 A neural superposition eye. The
points of light arriving at the same angle stimulate
the unfused rhabdomeres that send their messages to
the same synapse, superimposing the image neurally.
From Horridge (2005). Reprinted with permission.

Klowden, 2013



CTpoeHue cynepnosmumMoHHOr0 OMMATUAMNA
XPYCTanuK

3emrepoBbl K1eTkU (4)
XPYCTa/IbHbI KOHYC

KOpHeareHHble K/i1eTKU (NnepBuYHbIe

MUrMeHTHbIE) NpuHUMN paboTbl

Mo604HbIe MUrMEHTHbIE K/I€TKU \\ \\\ \\\\\ "“’ / //

dbunameHT

peTuHaabHble  ( PETUHY/A B Warrant, 2008
KAeTKU (8)

HE—.06a3a/bHaA membpaHa
3pUTE/IbHbIA HEPB



