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CHIMERA (ki mer a)

Chimera - a plant or plant part composed of genetically differentriaye
(Greek mythology i s h e aficedreathing female monster with a lion's head,
a goat's body, and a serpent's }ail.

The most common example is a "variegated” plant where different regions of the leaf are yellow
or white due tahe lack ofchlorgohyll synthesis,eg. these are chlorophyll mutants. However,
there are many kinds of chimeras. Thornless blackberries are chimeras whetesthiddrmis

lacks the ability to produce thorns. Some fruits have sweet and sour regions of flesh, which may
be a chimera.

Tunica-Corpus Model of Apical Organization
Stable chimeras usually occur in species that exhibit a teoigas type of apical organization,
which is common in many dicot and monocot species. The outer layer of the tunica gives rise to
theL-I layer, the second layer of the tunica gives rise to thiddyer, and the corpus gives rise
to the L:1lI layer.

corpus

Colchicine-Induced Tetraploid Chimeras
Colchicine was used in early research on which region of the apical meristem gave rise to which
region of the plant.Colchicine allows doubling of the chromosomes, but not cytokinesis; thus,
tetrapoid cells are produced. If adticineis applied to the apical dome, tetraploid cels be
inducedto form. If only one layer of the apical meristésnreceptive to the chochicine, then a
distinguishable chimera is produced. The tetraploid cells served as a marker for apical origin.
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Types of Chimeras
(from Dan Lineberger,
aggiehorticulturetamu.edu/syllabi/201h/lecoutlines/chimeralec/chimeras)htmi

Development of Chimeras

Mericlinal Chimera

A mutation occurs in onlayer and along the side of the ap&ue to its position, the cell
division products of those mutated cells occur as a layer on only onef sigeplant. In other
words, only a section of one of the layers is mutated. Mericlinal chimeras are not stable.

Periclinal Chimera

A mutation occurs in one (or more) layer at the top of the apex. Due to its position, the cell
division products of thenutated cells spread and cover the entire layer of the apex. In other
words, the entire layer is mutated. Periclinal chimeras are stable to very stable, and comprise the
most common type chimeras in horticulture.

Sectorial Chimera

A mutation occurs imultiple layers at the top of the apex. Due to its position, the cell division
products of the mutated cells give rise to a section of mutated cells. In other words, an entire
section of the plant is mutated.
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Types of Chimeras

Mericlinal

Apple
http://irrecenvhort.ifas.ufl.ed
u/plantprop-glossary/03
genetieselection/04genetic

chimera.html

com.au/appkehimeras/

Periclinal

Dicot - Peperomia
L-1l chimera
L-1 normal island

N

Monocot- Dracaena Orange fruit

L-1l chimera

African Violet
pin wheel flowers
Only L-1 & L-II

vl
Animal chimera
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Layering of Periclinal Chimeras

A periclinal chimera will have the mutated region(s) restricted to the layer(s) which was mutated
in the apical meristem. If a plant is variegated because it is a periclinal chimera, the pattern of
variegation should have a geometrical organization similar to the pattern below.

If the pattern is more of a mosaic, spots, blotches, or lateral stripping, it is probably not a
chimera, but rather genetically determined,, t®e plantmay be one of thetber chimeral types,
i.e. sectaral or mericlinal chimeras.

A chimeral pattern can also occur in flower petals, such as-oukitred African Violets or
petunia flowers.
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Nomenclature for Periclinal Chimeras

A periclinal chimera is described by a geqce of three letters with the first representing the
second LIl and the third LIll. G is usually used to represent green or aamunated layer, and

W is usually used to represent the fgpeen mutated layer. For example, if the center of tife le
around the midrib is white or yellow and the rest of the leaf is green, then it would be described
as a GGW chimera. All combinations are possible.
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Portions of Stem<Derived from
L-1, L-1l AND L -Ill Layers of the Apical Meristem

Crosssection of twopeach stems. The epidermis id.L The wavy line denotes the border
between LIl and L-1ll. L-IIl is differentiated byits larger chochicinenduced tetaploid cells.

L-I:  encompasses the epidermis
L-1l: usually encompasses most of the cortex, a berigortion of the vascular tissue, and
some of the pith.

L-1ll : usually encompasses most of the pith, a variable portion of the vascular tissue, and some
of the cortex.

2-2-4 Chimera of peach- Colchicine-Induced Tetraploid L-II |
(Fig. 5 from Dermen 1960

Dicot Stem in Secondary Growth What would it look like? See next page
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Dicot Stem in Secondary Growth

Where would you draw the line between LI and L -Il, and between L-1l and L -1?
The cater ofthewoodystemcontanstheremnars ofthe pith, innerhalf of the \acular
burdles, andnterfasdcular region. The red ine shows theline beéweenL-1l andL-Il from the
primarystem Thecambium begns todivide leavng behnd the primarypith, somevascuar
tissueard ground tissue andsecomlaryrings of xylem foreachyear. This puskesoutthe
phloemanddilated rays The peridem formsasthe g@idermis old phloem and ortexare

crushel. Therefoe,L-1 is gone afer thefirst yeaits gravth. So thereis noline betweenL-1 and
L-Il.

Thecambum will have thepropetiesof thelayer from which it wasformed.
Thus,thegrowth of thecambiumwill produe astemthatis a sectorial chimaa
v z ~§“ e
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Portion s of Flower Derived from
L-1, L-1l AND L -lll L ayers of the Apical Meristem

Longitudinal section through an apple flower just before opening. The epidermik iSThe
wavy line denotes the border betweerll land L-1ll. L-lll is differentiated byits larger
chochicineinduced tetraploid cells.

L-l:  comprises the epidermis

L-ll: comprises the mesophyll of the petals, and theemdermal portions of the stamens,
and most of the pistil and ovary tissue; i.e. the reproductive portions.

L-Ill : comprises the center of thedumcle and receptacle.

2-2-4 Chimera -Chochicine-Induced Tetraploid L-II |
(Fig. 11 from Dermen 1960)
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