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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

Gnats
Flies

Beetle larvae

Bees

Weight (mg)

10
60

100

20

Handling time (min.)

1

3
2
4

Encounter rate
(Items per min.)

1.0
5.0
0.5

3.0

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 it energy gain, rank from low

to high the set of prey items by profitability. (item 4 is the most profitable) Show your calculations:

1

2
3
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=, Cuu Leu CCU Pro CAU His CGU Arg | U
3| C| CuC Leu CCC Pro CAC His CGC Arg C
A CUA Leu CCA Pro CAA Gln CGA Arg | A
? CUG Leu CCG Pro CAG Gln CGG Arg | G
Y AUU lle ACU Thr AAU Asn AGU Ser | U
S A AUC lle ACC Thr AAC Asn AGC Ser C
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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 expressing KLP61F-GFP and injected with rhodamine
tubulin and anti-KLP61F is shown. Time in each frame is given
in seconds from the time of nuclear break-down in prophase. Bar

is 10um. The injection site was close to the top of the embryo.

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 spidles (right). The
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Some spindles collapse, as seen at 247 s. Toward the bottom of the "I,
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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.

() 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 of them, whereas spindles that do not collaps

or recover from partial collapse have a maximum of 20%.

20 Normalized
) AN (KLPB81F-GFP / rhodamine tubulin)
NS tl 12 t3 ~&t t1 o 3 A
815 s J, //\ ve
g est |10 10 10 10
210 s1 «s2 | 06 06 07 06
2 . S2 83 | 07 04 05 05
= g . Si +s4 107 07 08 07
L ‘5] |+s5[00 00 00 00
20 . . T 56 «s6 | 01 01 01 01
0 100 200 300 400

time (s)

las 3515 s 3 50 (6 S rrenisS pilidinas 5l e Ol o Bslas (o Lasl gladal b s ol 53 (650 ) AT
03254 el 0 0Ll 53 b o5 el 3 gl SLsly pladde (8L & e (6 S emenal (Sools Lot
3l S 55l e o8 adie (ol 53 il g 38 se a0 (sla S 5o L;uoyj Sl Jeol> @L"J TS 2 wolasl gladas
o5 5858 on plonil i g (el (S 53— b L) oy SO 53 31 (SG oS 35 b e oim M 5luke o b Slonad
.sﬁuar)ko\fwli)@liwb'—(_;;mmajJ;J_lj.éc;j.i‘_},pb-dt?mb\)'lé»

L S (Driftrate) 0L 12 & 5 Sl (6 8 el Al 3 53 (00iSE) 1 55 (o lids0LS gl e 3 abisJapalis] SUL 5
Gl e by e il sl eals DL L

fce EA 3 o S 55 4 5 e AL
PO ke 5o L i 13 S O
Al Ol oo 4 s oo OLES 45 ol (5 S s
C.,;\)w.,a:.w\wg@?a@ujdwu,ﬁ);
------------- > Time (ms) Lanslin 53 5 A (6 e dal g Jold o g
Sl 0L 2 &= Gl Al ol sdsee g
’- b anslis 53 (JS 50 (W pe) =Bl sloas
. House el 5t (s o) s

response

Accumulated information




35 S b Sl ialesT (saiad am (S ws s oa DL | loie s slaadals (S153) Slacs oS pmnsds 53 33 5 o
o3l (Solh (Sliuaxr Jte S L 0l 5 LaOT 31 a8 ol ol asdllan &35 5 e o s (sl a0 3 oS 515

3l s

3 45 a5 0le (6,50

b S gl 35 S o nd el Olo3 sl (g b 5 S on 3 9dome 15 S e Dlejide Sulasl 851 128 50
il o Al 558 (slaOle s

355 o paite Shupar 335 o A 5 sl bl A 4 Doy 1 G el L 5 308 o B e Al i e B0k
5,8 o plomll (6 Fiins oasily it 53 a3 o 5 s o JUSK o 53 (6508 3 500 5 (S e Sle om

&L&fﬂjdé J.:U&e LL'.SJ‘

S AST 35 a8 s gl Bl o RIS 33 S fee my e 3 gk Al g3l 5 5038 5 5K 5 S
.CM‘CJﬁjCJ)J{LEJA.bLJJ‘MW}J‘@‘..&S&‘J\:{:ﬁks&bé&liuﬁ
L;ﬂfﬁpapw\.:ﬁswlwUg;wlp'\hgjsu@@eawwéﬁfwauTJ:e,ﬁx{@e-duﬁ:Jm
S35t S35 s AS lagal anti 35 5 0

Sl gss I

Pt s 4y (2815 0oy 0n31 G 3 ) Sl ST o S gy Ole 50 50 Ol 25028 55 158 550
Syhier S ot oSl L s Ol il
ouj‘dﬁfﬁ@uamjl&;Kélﬁhw,:ﬁ),»@,w\ﬁtg.s.h.g&@;wi;)tﬁsduwﬁélﬁmpum
Py DR SF

o) S S b o 415 sad ol 3 WOT el 2853 Ly a5 s sl 5 (gladd gl 31 (G by pa Jte 2 Ll
()15 s (S0 pad e y5L

Evidence

Dificult

[
Stimulus —1

—_

P
e

D SEE

[k cu-uTrrﬁ

IPAY L 1ol g2 9 Cawr (5095



—adiy

i et

TPAY iy 150l g2 9 omar 50195

.(a)lswéeﬁ‘w)sljéﬂli)(,\:ﬁumbx Cdle L) Suas o OLES |y (S5 4 = (Sl Jlssad p3-

Anger-anger

Incongruent

L
ey J
? i’
Anger-fear

:

Fear-anger

oL &40 Sl ) cas () s ()

o S o G e 3l ares gz 1 pladi el iulesl s
sddesls QLIS 55 IS 3 Lo e aalesl G s eslanal 5 50 O
S LS ol 3 Kaaloal 5 Kaalos SlasS s o
o5 Konlan S e 53 SO Lol LS5 <yl
o.x“o)yimjsauogwu;-lw&wfxuxu
LaS oy o bt Sosln Ll O5a5l 5550 51315 50 5l
(Incongruent) Kalaal L (Congruent) Soslas S 0lo

S O glas el s f\Jo.h

(s)ls see (S0 s« 3 C...»li) Cdas o QLA Ly 31 s 5Ll atws rl.\S_ a

J‘é‘,.as ‘SGJM Y 25
b
SN 0k
Graph 1
D Congruent
90 — D Incongruent 95
H4 i
%0 | T T 90
T
- T 85
70
_ 80
60 —f
75
50 70
Anger face Fear face

Sabab () Salea ()

g5 A osmee i Sl ped 1SS o s
Ly 003l 5,50 3,8l Lo g5 0dd pad ol
La 1 50l 5SS 55 (63 508 ) goma s e QLA
Jder .ol (=815 Ol ) 503 53 5 (B
gw):l}éﬂlﬁ),\?ﬁﬁ el glasae L1,

(s)ls o (S0 500

Graph 2

Anger face Fear face



