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4-        (10 points) A predatory spider sits in its web waiting for prey to pass by. There are four 
types of potential prey in the environment:

Prey Weight (mg)
Handling time

(min.)
         Encounter rate

(Items per min.)

Gnats 10 1 1.0

Flies 60 3 5.0

Beetle larvae 100 2 5.0

Bees 20 4 3.0
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In a modeling of foraging behavior, profitability for a captured prey to be eaten is calculated by 
division of its Energy gain (E) to its handling time (h). By considering the weight of the prey for 
measuring its energy gain, rank from low to high the set of prey items by profitability. (Item 4 is 
the most profitable.)

4.3.2.1.

Show your calculations:

coral bleaching
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DNA
mRNA

- AUUCCCUGGG CGGACGGCGU ACGCGAUUGC GGACUCGGCU GCGGCGAUCG ACUGAAUAUG
AUCGCGUAUC CGUGGCGCCU AAGAGACGCG UGUCAGCGAG CGUAGGCGAG CGCGAGAGAG
AGAUGGUGUA CCUGCGUGCU ACCUCGAUGC UCGAGUCGCG AUCGGUGUGU CCGUACUCGU
GGCGCCGGCG AGACGCGCGU ACUCGUGGCG CCGGCGAGAC GCGAGACGCG UGCGAGCGAG
GCGAUCGGUG UGUCCGUACU CGUGGCGCCG GCGAGACGCG CGUACUCGAG ACGCGUGCGA
GCGAGCGUGC GCGAGCGCGA GAGAGAGAUG GUGUACCUGC GUGCUACCUC GUACGAGUAA
GAGCGAGCGU GCGCGAGCGC GAGAGAGAGA UGGUGUACCU GCGUGCUACC UCGAUGCUCG
AGUCGCGAUC GGUGUGUCCG UACUCGUGGC GCCGGCGAGA CGCGCGUACU GCAAAAAAAA
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAA      -

RNAmRNA
RNA

in vitroRNA
RNARNA

RNA
RNA

Asn, Gln, Met, Thr
Cys, Leu, Lys, Met, Pro

Ala, Asn, His

RNA
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12-       (15 points) KLP61F is a microtubule-based motor protein involved in spindle assembly and 
chromosome segregation during mitosis.
(A) Microinjection of an anti-KLP61F antibody results in a gradient of antibody concentration 
and produces a gradient in the KLP61F content of different spindles. Images from time-lapse 
movie of an embryo ex-pressing KLP61F-GFP and injected with rhodamine tubulin and anti-
KLP6lF is shown. Time in each frame is given in seconds from the time of nuclear break-down 
in prophase. Bar is l0 µm. The injection site was close to the top of the embryo. Some spindles 
collapse, as seen at 247 s. toward the bottom of the embryo, some spindles assemble, though 
they may exhibit defects.
(B) Graph of pole-pole distance as a function of time (left) and quantification of KLP61F 
remaining on these spindles (right). The normalized ratio of KLP61F-GFP to rhodamine tubulin 
is used to compare the amount of motor remaining on each spindle at different time points. Put 
T or F in the parentheses to show whether each statement is true or false? (Negative points will 
be considered for wrong answers.)
( ) Injection of the antibody results in activation of the motor protein. ( ) The antibody depletes 
motor proteins from the spindles.
( ) Spindle morphology is not dependent on presence or absence of the antibody.
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( ) Higher KLP61F-GFP to rhodamine tubulin ratio correlates with shorter spindles.
( ) Spindles that collapse have practically no motor on them, whereas spindles that do not 
collapse or recover from partial collapse have at least 40% remaining.
( ) Spindles that collapse have at least 50% motor protein remaining on them, whereas spindles 
that do not collapse or recover from partial collapse have a maximum of 20% .

Normalized

(KLP61F-GFP/rhodamine tubulin)

1t 2t 3t Ave.

S1 1.0 1.0 1.0 1.0
S2 0.6 0.6 0.7 0.6
S3 0.7 0.4 0.5 0.5
S4 0.7 0.7 0.8 0.7

S5 0.0 0.0 0.0 0.0
S6 0.1 0.1 0.1 0.1
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