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1. Heat loss due to evaporation is referred to as
A. latent heat flux. B. sensible heat flux.
C. convection. D. conduction.
E. the greenhouse effect.

2. Which of the following environments usually experience the most extreme seasonal variation?
A. Tide pools B. Tropical forests
C. Open oceans D. Boreal forests
E. Coastal lakes

3. Milkweed beetles are so named because they feed on the milkweed plant. They are an example of a

and are part of the trophic level.
A. herbivore; first B. herbivore; second
C. detritivore; first D. carnivore; first

4. Chemosynthetic bacteria in ocean vent communities use forms of as electron donors to take
up carbon dioxide and convert it to carbohydrates.
A. nitrogen B. phosphate
C. sulfur D. potassium
E. calcium

5. The total amount of photosynthesis is referred to as
A. net primary production (NPP).
B. gross primary production (GPP).
C. net photosynthetic production (NPP).
D. gross photosynthetic production (GPP).
E. carbon fixation production (CFP).

6. According to the complementarity hypothesis, community function should as species richness
increases.
A. increase at first and then decline
B. increase at first and then level off
C. increase linearly
D. decrease linearly
E. remain constant

7. At the end of the Permian Period (about 250 million years ago), Earth’s landmasses
A. mostly made up a single large continent.
B. were split into two major continents.
C. were split into four major continents.
D. resembled the continents we now have.
E. were split into more than a dozen small continents.

8. Plants with bacterial symbionts that fix are often important players in stages of
succession.
A. phosphorus; early B. phosphorus; late
C. sulfur; early D. sulfur; late

E. nitrogen; early
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A. very high; rare B. very high; common
C. low; rare D. low; common
E. Communities are likely to form under any disturbance regime.

10. What is the primary difference between interaction webs and food webs?
A. Interaction webs include more trophic levels.
B. Interaction webs include fewer trophic levels.
C. Interaction webs do not consider primary producers, whereas food webs do.
D. Interaction webs include non-trophic interactions; food webs do not.
E. There is no difference between food webs and interaction webs.

=~ HMER(FT5)
1. Defining “trophic level” (10 points).

2. Describe “Omnivores™? (10 points).

(8}

. Defining “leaf area index” (10 points).
4. Defining “Resource Paﬂitioning” (10 points)
5. Defining “Redundancy hypothesis” (10 points)

6. Defining “Regional species pool” (10 points)

|

. Defining “Succession” (10 points)

9. Communities are least likely to form when disturbance is ___in intensity and ___.
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1. Provide a brief description of allosteric effects. Your answer should discuss the fundamental basis of
allosteric effects and the general nature of homotropic and heterotropic allosteric effectors. Illustrate
your answer with any example you like. (10 points)

2. Enzymes serve to catalyze the chemical transition of specific substrates to products. Please answer
the following questions:
A. Using the framework of transition state theory, discuss the method by which enzymes increase
the rate of chemical reactions. (10 points)
B. Provide one example of a reaction mechanism to illustrate your answer. (10 points)

3. How does a triglyceride differ from a phospholipids (a labeled drawing is sufficient). What is the
normal biological function of each of these compounds? (10 points)

4. Briefly discuss the steps (pathways & major intermediates) that occur in the complete oxidation of
Fatty acid to produce ATP when oxygen is present. Your answer should also discuss how the energy
that is released by oxidations during this process is captured for subsequent conversion to ATP. (20
points)

5. Briefly explain how dideoxy nucleotide triphosphates are used to determine the sequence of DNA.
Your answer should include a description of the reagents/compounds that are needed for this
reaction. (10 points)

6. Protein kinases and phosphatases play an important role in the regulation of carbohydrate
metabolism. Please answer the following questions:
A. Compare and contrast the reactions catalyzed by these two enzymes. (10 points)
B. Selecting conditions of either low or high blood glucose levels, discuss how kinase/phosphatase
activity controls either glycogen synthesis/degradation or glucose synthesis/degradation. (10
points)

7. Could proteins ever get converted into fats in the body? Why or why not? (10 points)
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1. The sequence of the messenger RNA molecule (primary transcript) synthesized from
a DNA molecule with a coding strand having the sequence 5° ATGCTACCGTTA is:

A) 5 UACGAUGGCAAL.

B) 5 UAACGGUAGCAU.

C) 5 AUGCUACCGUUA.

D) 5 AUUGCCAUCGUA.

E) None of the above

2. The breakdown of lactose involves:
A) anabolic enzymes

B) galactoside permease

C) regulated genes

D) B-galactosidase

E) all of the above

3. In the of lactose, the repressor is bound to the and the lac
operon is repressed.

A) presence, operator

B) absence, lac I gene

C) absence, operator

D) presence, promoter

E) absence, promoter

4. The correct sequence of DNA segments composing an lac operon is:
A) LacY, promoter, Lacl, operator, LacA, LacZ

B) promoter, operator, LacZ, LacA, LacY, Lacl

C) lacl , promoter, operator, lacZ , lacY , lacA

D) LacZ, Lac I, promoter, operator, LacY, LacA

E) LaxA, operator, LacZ, promoter, LacY, Lacl

5. Histone structure can be altered by:
A) sigma factors

B) DNA rearrangement

C) methylation

D) acetylation

E) none of the above

6. Which of the following is NOT an example of genomic control of gene regulation?
A) DNA rearrangement

B) gene deletion

C) alternative RNA splicing

D) gene amplification

E) DNA methylation
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7. In a eukaryote, a repressor protein may block gene expression by
A) an enhancer

B) an operon

C) a promoter

D) a silencer

E) a histone

8. The trp leader sequence contains a control region that is sensitive to tryptophan
levels such that it determines whether transcription will continue to completion.
The effect of this control element in the trp operon in E. coli is known as:

A) positive control
B) attenuation

C) gene amplification
D) repression

E) RNA splicing

9. Which of the following statement about enhancer is not incorrect ?
A) It contains activation domain to interacts with RNA polymerases
B) It could located in the gene’ s coding region ‘

C) Promoter is not required for its action.

D) It activates transcription in a position independent manner

E) It activates transcription in a orientation independent manner

10. Which of the statements best describes the mutational event pictured below?
Wild-type sequence ACC CAC UCU GGA UUU AAG GCA
Peptide encoded thr his ser gly leu lys ala

Mutant sequence ACC CAC UCU UGA UUU AAG GCA
Peptide encoded thr his ser stop phe lys ala

A) A transversion mutation leading to a nonsense codon

B) A frameshift mutation leading to a missense amino acid substitution

C) A transition mutation resulting in a silent amino acid substitution

D) A transition mutation leading to a nonsense codon

E) An insertion mutation resulting in a frameshift of the amino acid sequence
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2. T BE. colith # 2 Lac operonk B A » J3EA 4K (+) K 4£&(-) lactoseF AT » £ZILH & 4%
Z( V))BFX)ERAGBS)

Genotype Lactose (+) Lactose (-)
(a) I+P+O+Z+ Al(C ) A2 ( )
(b) I-P+O+Z+ BI( ) B2 ( )
(c) I+P-O+Z+ CI( ) C )
(d) I+P+O+Z+ in the prsence of glucose D1 { ) D2( )

3. E#oSteroid hormone fr# LAkt tm i F 5] 4 4% KB 2 & . dotestosterone §- 3] 5 5T fm iy
Z 2-microglobulin(fj #42-MG)%& & 2 % #, > Mhydrocortisone(— #iglucocorticoid) &Y 3] 4 AT
%m ity & R tyrosine aminotransferase (f§ #5Tat). 35 = 4 T & A4

a) 37 #kPT %o 2 steroid hormoned A % - A2 #2128 F #steroid hormonew 457 & 12 5] — #6 4a
o o 3 EERMBEARREEZER? (10%)

b) B AR(FR)F] A F 4 DNA K jif # 47 domain-swap ¥ & » 4§ testosterone receptor &
hydrocortisone receptorx Zinc finger domains Z # » 3% 3,99 LAtestosterone & hydrocortisone 4~ 2]
B 3% & R b A B i receptors Z dm BLBF & A ATVE R o (59)

C) B AR(UR) F 1 A — 4 AT 4 i > H TatJk B Z testosterone responsible elementig # s
glucocorticoid response element » J| testosterone & hydrocortisone# 18 #6 it 4% 24 i 2 AF 4m 2.
Y5 R Z4T 72 (5%°)

4. 33 BARNAI gene silencingZ /A M R L&A - (10%)

% BRLW:EA2S

A. maintenance methylase B. Histone code

C. Enhanceosome D. Chromatin remodeling complx
E. Leucine zipper motif F. Riboswitch

G. Mediator H. Catabolite activator protein

I. Gel mobility shift assay
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1. 2018 kM #45 M8 B 42 & B - & Mda B B S R R oA » R 4e T3S 1997 £ o ik
B9 Witk o JEMEE B A LGB IE R 100% » B ATIER TR & R EW T I A8k Ik
M TR BRESREARZNRRD FIEEA—BEM » iR L ATTUAEEE
JRA D TR I 5B A 2014 SF R 69 &R A8 be 0 ARG R 2 SR AL S 0y
o7 @& 31 7 BT A A 00 3 38 Ik o S48 J2 4 LR R A A B 0 By e A AT A T Rk
F ?(20 %)

2. B RGN SR KR A — T3] AT AR R 0 dibAa ) SR 45K o ) by L
A~ TREPAE AR B A ARG o 2B B — e LAt 69 R B B A 2 AT 5% B iR A 44
w140 M & T e s s R4 o o P 28 AR S ME b ad AL 3 5 S A BE 04 5% B B e ?
EMEREAB WAETUM SO0 G AL » —BMRETHHUETHE —TREF » Swies
&y N5 4B % i (extinction vortex) 0 B ARFEAT Bk AR IRID 7 A ARG JRIEBE TR MEN T i
BB o BATEE YA RN B RIORBIR T BB R ? (20 2)

3. ML ESMBEHTFRYEEABIET Ko %ESEE  KAMQEBEHPAILEAL 1969 £ 4
ERBIINRE 0 BT E 1980 FR B4 ERTHTEME T RME TR - 34 1994
5B 4G P B ATABSE ROV EF AR 0 B AT R R T — BB A M IE R 9 R BEAE A 2000 B £ 5 0 3
Rl & 30 45 R Mg AE R 69 0 BE IR AT AR AR B & RBL K ? R A SN A T 0 AL AR B
THE R RTAE G IEBF G M HE B AT 7 BT K 4E3b & B BHMIE R IEBEIT K& > AT
MLAR A R T o RO 25 4048 I R4 A8 & /& A top-down model R 4 i) Mg 16 BE 2 BF 04 B
U 0 i BAR B ko a7 305t A8 B 69 2 4 3 3% (biomanipulation)#4 36 ? (20 4°)

4, % LW ABANIKBANLELERE S — RO AR BE(mass extinction) » FH b2 F LA EE
B EJEBAR AT S MBI T > MEE TS G T —eipf - SR B TR R AW S 4
MRk ELBRR A ? BT XEBTREFTADSHIME? EMEHMEHNAAREEGHTEER
M ? (20 )

5. BERESHBFAWE  FERMALHBEREEFR  FRALEENMBRBATLET U
fie A 7 (10 2)

6. FRIAMALARYEGERELTIE > AT AW BN ESE T AT ? AAHBHG L L
%4 ¥ & iR R AR 2 (10 4)
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