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Second, the ATP yield varies slightly depending on the type ;b «3iiud Sglitte oS g 530 )0 euailSe |2 4l o

of shuttle used to transport electrons from the cytosol into 5 o Seelnogny udlio condpm ) cuSiw Ll
the mitochondrion. The mitochondrial inner membrane is
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impermeable to NADH, so NADH in the cytosol is segregated 7 [ O 4 022010 957 =iy O Sl
from the machinery of oxidative phosphorylation. The 2 elec- 45 Cuslzil giie . (b0g5 odge 4 0,135 oo 1) siien

trons of NADH captured in glycolysis must be conveyed into E3o9e onl 4 olil bl a4 oS culae 5 oloj &
the mitochondrion by one of several electron shuttle systems.

Depending on the kind of shuttle in a particular cell type, the st st 5 e
electrons are passed either to NAD' or to FAD in the mitochon-

drial matrix (see Figures 9.15 and 9.16). If the electrons are

passed to FAD, as in brain cells, only about 1.5 ATP can result

from each NADH that was originally generated in the cytosol.

If the electrons are passed to mitochondrial NAD?, as in liver

cells and heart cells, the yield is about 2.5 ATP per NADH.
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Echinodarmata \j |

(sister group to chordates) i
™
ANCESTRAL Cephalachordata \
DEUTEROSTOME (lancelets) g
Urochordata | H
| {tunicates) 1)
Notachord
Commen: My -
ancestor of {hagfishes) L —
chordates

saeIgaLIap,

Petromyzantida
(lampreys)

Chondrichthyes
Veriebze (sharks, rays, )-

chimaeras)

Actinopterygii
(ray-finned fishes)

SURAUPRISO

Jaws, mineralized skeleton

I Actinistia
Lungs or lung derivatives (coelacanths) w
> Figure 34.2 Phylogeny of

living chordates. This phylogenatic Dipnai )
hypothesis shows the major clades of chordates Lobed fins (lungfishes) S
in relation to the other main deuterostome cade,
Echinodermata (see Concept 33.5). Derived characters

ara listed for selected clades; for example, anly gnathostomes
have a jaw. In some lineages, derived traits have been lost over
time or ocour in reduced form; hagfishes and lamprays, for

SBUOISOREUS sawo3sophy

suly-9q07

Amphibia (frogs,
salamanders)

spodenay

exampie, are vertebrates with reduced vertebrae. Limbs with digits Reptilia

(turtles, snakes, & 5
DRAW IT > Label the hranch paint representing the comman ancestar | cracodiles, birds) -4
of vertebrates "1 snd the branch point fregresenting the comme ancestor Amniatic egg ) §
o tetrapods “2.” Reciaw the vertebirate porticn of this tree by ratating Mammalia 2
i1s Branches around Hhess fue branch poINTS. L the redraun fes 1o il (mammalks)

axplsin why it is NOT comect 1o represent evalution as & sequence of
events “leading 10" humans and other mammals.
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