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Student #:

A i e free ener
Questions 10 - 14 are based on the reaction A + B «» C + D shown in th ay
diagram below.

Progress of the Reaction e

10) Which of the following terms best describes the forward reaction in the figure above?
A. endergonic, AG > 0
(B." exergonic, AG <
C. endergonic, AG < 0
D. exergonic, AG > 0
E.

chemical equilibrium, AG = 0

11) Which of the following in the figure above would be the same in either an enzyme-
Catalyzed or a noncatalyzed reaction?

mo)o o »
(4 0 = Tl ¢ B = il }]

12) Which of the following represents the difference between the_frge_—_e_r_\lergy content of the
reaction and the free-energy content of the products in the figure above?

———

molo o »
(4 I = S o T o i+

13) Which of the following represents the activa
reaction in the figure above?

tion energy required for a Noncatalyzed
A a

B. b
(C. o
D. d
E. e
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Student #: ’m

14) Whi i
) rev::;e of the _followmg represents the activation energy needed for the noncatalyzed
X afeaC“Oﬂ. C +D — A + B, in the figure above?

15) According to the induced-fit hypothesis of enzyme catalysis, which of the following is

correct?
A. The binding of the substrate depend
B. Some enzymes change their structure
fC‘~- A competitive inhibitor can outcompete
D.)The binding of the substrate changes th
E. The active site creates a microenvironment ideal for t

s on the shape of the active site.

when activators bind to the enzyme.
the substrate for the active site.

e shape of the enzyme's active site.
he reaction.

16) Which of the following statements best describes the relationship between
photosynthesis and respiration?

Respiration runs the biochemical pathways of photosynthesis in reverse.
Photosynthesis stores energy in complex organic molecules, whereas

respiration releases it.
Photosynthesis occurs only in p
ATP molecules are produced in photosynthesis and use
Respiration is anabolic and photosynthesis is catabolic

-

f

w)>

lants and respiration occurs only in animals.
d up in respiration.

moo

17) The primary role of oxygen in cellular respiration is to 3
yield energy in the form of ATP as it is passed down the respiratory chain.

act as an acceptor for electrons and hydrogen, forming water.
combine with carbon, forming CO2.

combine with lactate, forming pyruvate.

catalyze the reactions of glycolysis.

- = = reduced -
18) Which of the following _s—t_aitémé/ﬁts_describ s the results of this reaction?
C6H1205+602—r6002+6H2 + Energy T e
CgH120g is oxidized and 02 is reduced. CetliaO6 -
02 is oxidized and H20 is reduced. o,
CO2 is reduced and O2 is oxidized. ' :
CgH1206 is reduced and CO2 is oxidized. “; O — oxigred
07 is reduced and CO2 is oxidized. i edoced

mo O

mo o w>»)

19) The ATP made during the citric acid cycle is generated by
‘A substrate-level phosphorylation.
B. electron transport.
C. photophosphorylation.
D. chemiosmaosis.
E. oxidation of NADH to NAD*.

BIO1140 — Winter 2019 - Midterm #2 Page 5 of 14
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. : : is?
20)Wh|pI} kind of metabolic poison would most directly interfere with glycolysis®

an agent that reacts with oxygen and depletes its concentration in the cell
. an agent that binds to pyruvate and inactivates it

=) an agent that closely mimics the structure of glucose but cannot be metabolized
D. an agent that reacts with NADH and oxidizes it to NAD* i
/%, @n agent that blocks the passage of electrons along the electron transport chain

21) The main Purpose for the fermentation pathway is to

* Maintain a pool of oxidized NAD*
B. maintain a pool of reduced NADH
(C.) generate ATP
. provide an

. alternative fuel to glucose, in the form of alcohol,
E. drive the Citric acid cycle

when oxygen is absent.

22) Phosphofructokinase IS an enzyme that catalyzes the conversion of fructose 6-
Phosphate to fructose

_ 1,6-bisphosphate. an early step of glycolysis. In the presence of
Oxsﬂgen‘_an_lqcrease in the amount of ATP in a cell would be expected to
(A.) inhibit the enzym

\ ; € and thus slow the rates of glycolysis and the citric acid cycle.
B. actl;vate the enzyme and thus slow the rates of glycolysis and the citric acid
cycle.
C. inhibit the enzyme and thus increase the rates of glycolysis and the citric acid
cycle.
D.

activate the enzyme and incr
=

S ease the rates of glycolysis and the citric acid cycle.
Inhibit the enzyme and thus i

ncrease the rate of glycolysis and the concentration
23) Which of the following is characterized by a cell releasing a signal molecule into the
environment, followed by it responding to that signal?

A. hormonal signalling

_B\. autocrine signalling

C. paracrine signalling

D. endocrine signalling

E. synaptic signalling
)_r"\.

24)Which of the following is true for the signalling system in an animal cell that lacks the
~ ability to produc TP?) w0 achwation ol Gy picle)

A7) It would nof be able to activate and inactivate the G protein on the cytoplasmic
~ side of the plasma membrane.

@ It could activate only the epinephrine system,

4

. It would be able to carry out reception and transduction but would not be able to
respond to a signal.

B. It would use ATP instead of GTP to activate
Cytoplasmic side of the plasma membrane.
I

It would employ a transduction pathway directly from an external messenger.

and inactivate the G protein on the
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Student #: 30 O

25 in :
) :g:Cept{n IS @ anti-cancer drug which is recognized by the HER2 cell surface receptor.
czpt:? it be aPpropriate to treat breast cancer in which of the following cases?
« T Herceptin is found in the breast lymph nodes of the patient.

C‘ IfH i_s co-administered by injection in sufficient concentration.
/ If the patient's cancer cells express the HER2 receptor.

D. If the Patient's genome codes for the manufacture of Herceptin. : H‘cj" ) \

- / \ ; < ’_-" q','k\
(%)\Which of the followi 1

B ! Ng would most likely be an immediate result of a growth factor [ W
vinding to its receptor? @ ;
' @g protein kinase activity AN
- adenylyl cyclase activity (Y
K. GTPase activity R ¢ _ achwle |
B, protein phosphatase activity cAMP -

JE. phosphorylase activity

27) An inhibitor of which of the following could be used to block the release of calcium from
the endoplasmic reticulum?

A. tyrosine kinases

B. serine/threonine kinases
_C. phosphodiesterase
'D.) phospholipase C

E. adenylyl cyclase

28) Which of the following is the best explanation for the fact that most transduction
pathways have multiple steps?

A. Most of the steps were already in place because they are steps in other
pathways.

B. Multiple steps in a pathway require the least amount of ATP. '
C.) Multiple steps provide for greater possible amplification of a signal.
D. Each individual step can remove excess phosphatg groups from the cytoplasm.
E. Each step can be activated by several G proteins simultaneously.
BI01140 - Winter 2019 - Midterm #2 Page 7 of 14
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Student#:

ng of a signalling molecule to the

8. Describe in detail the which bindi
molecular mechanism by sduction cascade

receptor depicted in the diagram below, leads to the activation of a signal tran
in that cell. (7 marks)

The receptor shown in this diagram is a T

r - h_\iﬁ lrophilic  dimenryd

Detailed molecular mechanism

1) Ligand binds to the receptor |
1 . et nt
tmr‘ fll i 1 r.r‘.'. T v’ { OFo . Y q Y » A ) ]
p 1::142“‘11‘}:“._"‘. s 11 S\ _TEEproy :
5) ”'\ . Cha :\f_.‘." in conyormc IT'-: | AVowsS I
; 15 o
1“‘ nee. ( / \erl | enzienahC )
'\\ H\f l}'.l?-'l ye -_-vf"n-'-l'n" i3 nen G ., s
1 u WpeCE \ o) el
\ Tl o reacetbawy  COMNPATIY |
1 P sne. resicues on e

Tu I
L Niah i MTKs o8 -Phespaoie
|I\ choman n"S) © ne R Ael b
N /A ohosphale iToup 1S ! -
.ll-.'|.-_ Sphor .'I_uf:_=tl_..{\ a \ 1 )
g T, o)
eacl ._\._il_k AC )
W= L | Bt s = = e L ALY Hapo { (NS
\.\\ L-J-_III doemam.s on \I"-'ll‘.||"I'._-,'-!_J'a r1-..\‘C'1F- > AN '-.‘ k10t . w.
o reoanize the ||\\. ,'n‘}]l i{ uyosNe e ‘ldu" SRV G
S \ loCl ,‘-"\-.‘- | | (‘
: \ -\ . an rtl can acd oive
\ < “ENCE Qa \ LA o )
7 INE |l oxin 3 arx U BN \ ’ 4 AT 1t I-—\', (Ll [
e - A~ sl Hansducnor '-,I."_' b=ty T {
\We(Uuled ALR N st i 2 Y S\l ™
J e | prchein EncsE \
ne MAPY '-,_'){"\.'!'"'1' J one S I woh con aCHy \= ?
X 2 the RKho P ‘t 1A oty ;\
¥ AN ( a2 and hente fhe Mm 3 e b,
MRAC v~ SN |
8b. How is signalling terminated at this type of receptor (2 marks)
F‘ [ rorein i/l \C )Dﬁl 05€ [ t:'!)tvjhmi} Yemove \I\“'-C phosphate
L ) |

oyouPs  Ynal T.".” on the ki.{l\..sm&" 1’\"';\\'('|u\-“..\ C‘L\\‘I SO ?"‘ hvarng
o =

e ¥ N2 . f'.,.,rgl-_n‘-s_‘-l\_ \ \ [ i
The signaling molecule;, s dlso emoved From the veceptos

m one of -_,("'\.1-'-“'\\ Walys - L_‘t&l (-‘\'h.\-.\t"\h(__p
ENTHMES {Iruull \ .-’111’!l 50 ¥ @ no lon ger W the correch :’h‘{‘“
, ' Lu,ud \ > fwo RTKs

BIO1140 - Winter 2019 - Midterm #2 Page 12 of 14

I)g (“J N I( ;Ill{_'

Scanned by CamScanner



student #: 3000 OOMEB

two different wa
ys cells can regulate, or fine-tune, a cell
Ng the response: (3 marks) | e

9. Name and briefly describe
response pther than terminati

" r Product can actvale Mooy cther
olecules 50 a small signal con vesult 0 a major

b)  (vardiviten e r.

r Qggr?hﬂ\ —— d'-WEIeM &3*6 D‘r Pwh‘m-;( enzgjme:; are p;@wm
b mn ditferent e\ls and so et all cells r‘t"':‘\?bl“f.l

o the AN %iﬂjTU\ M the same manner.

Section C- Bonus

1) Name the type of cell death in which each of the following events occurs. (2 marks)

. NQUGS‘B' & The cell swells and ruptures.
. A ?’J?}Ubfi Large cells break up into membrane-enclosed
fragments which are engulfed by macrophages.
) Aub_\}\“ﬂ'd Formation of a membrane bound vesicle which
T binds to the lysosome to degrade its contents.

N d) ADC D \t’:fs : The nuclear DNA breaks into fragments.
! \

sentence: loss of PI3K activity will (promote/prevent)

2. Referring to the diagram below, circle_ ote or prevent that correctly completes the
cell death, while increased phosphorylation
f of Bad will (promot cell death. (1 mark)

Plasma membrane

PIP,
3o dao— God
|

PI3 Kinase
® o
Pe—— Bad Bcl2

Cell Death I-—— Qﬂdz e BC12
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