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where t, is the higher temperature (°C), t, is the lower temperature,
4.2 \F k, is the reaction (or process) rate at t,, and k; is the reaction (or

process) rate at t,. (If t,—t, = 10, as here, the math is simplified.)
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19) Carotenoids are colored compounds produced by plants, fungi, and
microorganisms. Variants of these colored compounds are synthesized with the
same small set of homologous enzymes, of which copies are distributed in many
species of Bacteria, Archaea, Fungi, and plants. But animals obtain these
compounds from food, and so far, no animal has been reported to make its own
carotenoids. Here we report the presence and expression of carotenoid

display a red- biosynthetic genes in aphids, Pea aphids (Acyrthosiphon pisum)
green color polymorphism, which influences their susceptibility to natural
enemies. ldentify if each statement is correct.

2 0.8
o

M Red (LSR1)

0.6 1 | B Red (5AR)

] 5AY mutant 1
§ 0.4 4 | LJ5AY mutant 2
2 M Green (7-2-1)
s 02 4 | MGreen (8-10-1)
% 0.0 ——
AR

% ‘4 ty% Q,:é-

Carotenoid

Coloration and carotenoids in the pea aphid. Typical green (A) and red (B) aphid
clones, (C) 5AY, a green mutant clone arising from the red clone 5A. (D) Profiles of
carotenoids in red (5A, LSR1), mutant red—>green (5AY, two samples), and green
(8-10-1, 7-2-1) pea aphid clones.




98 Gramella forsetii
o4 Flavobacteriaceae bacterium
77 Halorhabdus utahensis
Streptomyces griseus
Deinococcus geothermalis
91 ™ Synechococcus elongatus
Tagetes erecta
91 Oryza sativa
74 4 Arabidopsis thaliana
Triticum aestivum
Physcomitrella patens
Roseiflexus castenholzii
Rhodopseudomonas palustris
Bradyrhizobium sp.
a1 Rhodobacter sphaeroides
Rhodospirillum rubrum
Octadecabacter

antarcticus
89 g Xanthophyllomyces dendrorhous
Rhodosporidium sp.
93 78 Ph!oomyces blakesleeanus
8 Blakeslea trispora
81 L Mucor circinelloides
90 Acyrthosiphon pisum
70 Acyrthosiphon pisum
Acyrthosiphon pisum
Myzus persicae
Ustilago maydis
65 Pyrenophora tritici-repentis
91 Phaeosphaeria nodorum
M _. 733 Neurospora crassa
o2 Podospora anserina
Aspergillus oryzae
Nectria haematococca
84 Gibberella fujikuroi
89 g Photorhabdus luminescens

Pantoea agglomerans

69

Phylogenetic relations of inferred carotenoid biosynthetic enzymes from the pea
aphid genome. (Carotenoid cyclase—carotenoid synthases)




Animals require carotenoids for several functions, such as
ornamentation, antioxidants, immune system modulators and
precursors for visual pigments .

Green forms of aphids contain a-, b-, and y-caroten , whereas red (or
brownish) forms of the same species also contain lycopene or torulene
(red compounds).

The color polymorphism appears to be maintained by frequency-
dependent selection imposed by natural enemies that search for prey
using different visual cues.

evidence supports the transfer of carotenoid biosynthetic genes through
horizontal gene transfer from a symbiont bacteria to an aphid ancestor
as a single event, followed by duplication within the aphid genome.

The carotenoid synthase ancestral gene donor was probably a species of
Ascomycete fungi .
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