Endosymbiosis and Plastids Lab[image: ]

1. Obtain one ripe banana and one new banana. Describe the taste, feel, and/or smell of the bananas and the banana type that would taste best to you.
	New banana
	Ripe banana









2. Take a piece of banana and perform an iodine test. Describe the differences. How do these differences relate to the taste of the bananas?

	New banana
	Ripe banana









3. Where did the starch go when the banana changed from a new (raw) banana to being ripe?






4. To view banana cells, simply rub some banana flesh on a slide and coverslip with iodine; a faint smudge of banana flesh will have ample cells for viewing. Draw each banana sample with 400x magnification
	New banana
	Ripe banana











5. What is the difference between new (raw) banana cells and ripe banana cells?



6. Are there chloroplasts in the banana cells? How can you tell whether chloroplasts are there?



7. What is the function of chloroplasts, and would they be able to carry out that function in a banana cell? Which other areas of a plant might not be good at photosynthesis?




8. Identify the iodine-stained subregions within the banana cells. Is the starch within an organelle or not?




9. Banana seeds do not have chloroplasts (photosynthetic organelles in leaf cells), amyloplasts (starch-storing organelles in fruit cells), or chromoplasts (pigment-producing organelles in flower cells.) However, each of those organelles have their own DNA, and the DNA of chloroplasts, amyloplasts, and chromoplasts in a given banana tree is genetically identical. How does a banana tree produce tissues with these different plastids?





10. How can a banana make starch (and cellulose), if it does not make glucose?



11. Why is glucose transported and what is it for?



12. Why is there so much chemical energy in bananas?
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Handout written by Jon Darkow.

Readings
· Ftsz http://www.sciencedirect.com/science/article/pii/S0167488906000723
· Coral photosymbionts http://www.hhmi.org/biointeractive/coral-bleaching
· Summary of endosymbiosis evolution http://www.hhmi.org/biointeractive/coral-bleaching
· Zimorski, V., Ku, C., Martin, W. F., & Gould, S. B. (2014, 12). Endosymbiotic theory for organelle origins. Current Opinion in Microbiology, 22, 38-48. doi:10.1016/j.mib.2014.09.008

[image: ]

[image: ]

[image: ]
[image: ]
[image: ]
[image: ]
References
Tamarkin, D. A. (2015, 10). Exploring Carbohydrates with Bananas. The American Biology Teacher, 77(8), 620-623. doi:10.1525/abt.2015.77.8.9
 Based on Tamarkin, D. A. (2015, 10). Exploring Carbohydrates with Bananas. The American Biology Teacher, 77(8), 620-623. doi:10.1525/abt.2015.77.8.9							1
image2.png
@

g

5 H H

£ E H g s ¥ 3

2 2 g 32 H g 3 8 %
s E g8 § st £ 83
§ 5 . ¢ - H K g £
Flpebiadeiiicid

18
el

LECA

(n) Mitochondria Key

0o g——
0egoeg——

S
. e

LECA' mitochondrion .

e Opion i Mgy

Mitochondiia and rlated organelies all have a single rigin. (a) Differnt types of mitochondria-reated organelles (e.g. mitosomes or hydrogenosomes)
‘can be found in differen taxa of all eukaryotc Super groups, such as the Amoeboz0a and the Alveolata. (b) The last eukaryotic common ancestor
(LECA) contained a ‘universal facultative anasrobic mitochondrion of alphaproteobacterialorgin and the differnt types of mitochondia-related
organelles evolved subsequently from the common ancestor, and depending on the ecological niche the host colonized.
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Apparent prokaryotic donors of genes to plant lineages. Genes of many
major prokaryotic lineages appear as nearest neighbours to
archaeplastid nuclear genes in phylogenetic trees. Note that the
apparent contribution of chlamydias is smaller than that of lineages such
as actinobacteria, bacill or bacteroidetes.

The figure is reproduced with permission from [71].
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Plastid evolution. The initial uptake of a cyanobacterium by a heterotrophic host lead to three lineages: the Glaucophytes, Chioroplastida and
Rhodophytes. Subsequently, two individual secondary endosymbiotic events involving algae of the Chloroplastida lineage and two heterotrophic hosts
of unknown nature lead to the Chlorarachniophytes (symbiosis 1) and Euglenophytes (symbiosis 2). The radiation of secondary red plastids is not fully
resolved, but the initial step was monophyletic, too (symbiosis 3) and connected to the origin of the SELMA translocon (see Figure 2 for details). While
there is good evidence that the initial secondary plastid is of monophyletic origin, the amount of downstream-involved hosts remains uncertain
(potential additional symbioses a~c). In some lineages red complex plastids could be of tertiary endosymbiotic origin. For details please refer to the
text.

Modified from [30].
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'SELMA and the evolution of the CASH lineages. Schematic model for the evolution and radiation of SELMA among protists with complex red plastids.
‘The red algal endosymbiont was nitially encapsulated by a phagosomal membrane that separated it from the hosts’ cytosol. That membrane was lost
first, and after which a part of the hosts’ endoplasmic reticulum wrapped around the endosymbiont (similar, but not identical to the ‘autophagosome
model’[102]). This step was accompanied by the loss of the endosymbionts” plasma membrane, mitochondrion and ER. The two eukaryotic cytosols
fused and the nucleomorph (Nm)-encoded SELMA was now integrated into the inner face of the host ER membrane after the endosymblonts ER was.
lost. This process established the SELMA system, which is now found in all organisms with complex red plastics, but where it is now encoded in the
nucleus (Nu), except for cryptophytes, where it remains Nm-encoded. Peridinin-containing dinoflagelates, whose plastids are surrounded by only

three membranes, are the only exception: they appear to have lost the SELMA machinery altogether, when loosing an additional complex plastid
membrane.
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