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QUESTION ONE: PROTEIN SYNTHESIS

Translation is an important step in protein synthesis.

‘Source: https://www.thinglink.com/scene/750792545688092673

Discuss the importance of translation, and why the DNA strand is not directly translated into a

polypeptide chain. 1; s ‘e*_n <> ~aftaches \Pocowal
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QUESTION TWO: THE GENETIC CODE

s

A mutation in the gene coding for the enzyme tyrosine causes albinism, a condition that results in a g
decrease in the production of the pigment melanin. These individuals have albino phenotypes, because )
melanin gives pigment to their skin, hair, and eyes. 4

Source: hﬂps:llwwu}inén.cmnfCan»mim&s—have—albmm
(a) Describe what a mutation is.
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(b) Different point mutations can cause albinism.

Discuss the effect of point mutations on final proteins.

In your answer: Sonwme BeNse

~/ describe an insertion, deletion, and substitution mutation L e it ol

#  name the type of point mutation that is unlikely to change the protein, and explain why i ssens
/ name the type of point mutation that would change the protein the most, and explain wh3;n s
_~ discuss how these mutations affect the length and expression of the DNA base sequence
’
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discuss the degeneracy in the genetic code. e etion —3 \ancy

D\KLevenk Qo rmukotons  hove dklexent W p acks,

on YXhe Sno\ Q'm\a\n Rovmed . STme waner

Biology 91159, 2022 08695



1/11/23, 2:18 PM

Print Script

o F W\%&C‘&*l Cﬂ’\$

ond  Sowme RACSCAS The  AClarent \mggﬂava
1. Inseflon wWhitn eccurs whaen a bace 5

axe added s Xho C°d‘"<3 for Yhe e(‘o‘c-e.\r\
. DeleMon  Whiehr occurs when & base /s

hove been rvemoved Cxonn Yhe Coc)k\rj Covr ke

?ro*exr\ |
eqar= las\b 5\)(\(\;,&,;96(\ aabe ko Wik cawvas S
a  ase /5 o e f&‘)\OCQcL 'b3 another «w N
proten codinan. oux of Ye 2 om  subskdwlien
muta¥ion 14 Yhe \eaot \E\L&\é Yo hanoe the
53 2 e\"o’\'e&ﬂ/ s e a same cenge Qm«\k wuaNoh en.
This o due Xg X wok cremeannoy e \er\%sd,\ o€
Yhe C-Dd\ncs Shcandh  cwvee X o Svemply ve?\qc\ﬁ\()
one. ok Y\ \oca=ce fﬂr%exﬁ‘. Owvnn Mo obtlex
ho.,-n‘o\l o ‘DO\"\'\_ kol on 68 w\scenag
and NoNnSence  bhawve Yhe wWeck \mpack e
C_\«_\cmcsns o Qm"s—e_\ﬁ- These wnclus O
delehon  vwubaden vwhiew ghoctens Yo basc
Qec\v-EﬁC;Q/\’\'\e(*G@&e., e ‘()\{“D\Q\Q . and
nsextie . Ao wnoaveoawses Yo b awese
segquence  OAnd Yhe<e Cose Yaa pm-\—.e,\ngz_
prodmced. Aw swosktulian muYarien o5 Steled
DeLoce N Move wo e€C€eck on Yhe \enafi
AR or 2 prees on  of Y2 . DNVA ba<s
Seoumence - B AileXiewn o we srvsaclices
rerrofien VWA Wowever: Thie vo  pe € cdsasg
Yoy =move (deleke) o add (ingerd) extm
Poses ro Yo oOnAa \JlnS\’l«-[Them’smomsf’acefo‘f)

your answer to this question

Whew Yas cccurs Mo OwiBs

on the following page.
Biology 91159, 2022 08695




1/11/23, 2:18 PM

Print Script

\;\)0\6 Ve ORNA oosse L2 ounnce \& -&aﬁ{“af:‘»Q_C}\
-l »\f\ow‘os eince Mo VVows <apuerice Vol
has c/\mav%oak. When Yhe Yoos ceomence
‘o anef?—é"‘a& W Coowns oo QUnchiond provewn.
However, Wwen W hae oeewn anged Yo

a  wubaton-C o\.e\dred/msp_nkggk) e €(Q\_t\<ﬁ
CC RO oA oo Le“cb-ef/ Swortes and
yeoulr WM O hon - Swuncuenal R CSvavny whch
\mQO\c*a; The enduae or%mn\emqu Twe
Yeosons SWestitufio— wWwoenky VMhawe Y mo&ar
eflech on Yme f:ro\-{w\ Covmed & dua Ap
Yhe ‘0dece of d\e-%equo\c . There are 20
20 avwivae ocuhe Oble be Covw\g,ck/
M‘DWQ\(/ Yece ave Y ﬁzocsr—\b\ﬂ_
combinotions. The <Cavceo (Q(,\\)no\cly\cs
wheca vwawlhple o e Combnroh oNns
G_@c\rovs.i—;} 2 o Secwnn Ny Yo sowme amuno
aci\x. WWhea sSueshihanen eccusse Yhero
o o ZWeelk dhOnce Xhoty She "&?\"“‘"’”J\
boee s\ ecdes—fts s u-( LDC)\H"\Q&S
for Yo ame Omine o . T weane
VE o oM ATioN  wiee pue o goowes
Moo ? ONPr SC QMENCR. Ny ol ko Ve veod
Ma  cone Q«(\,c\ 2 u\€ ﬁ)mc\qc;\ﬁ% Y
come L cNional ?\’b*e,\ﬁ-

X WY can al\se \f\o\(ﬁof"'\ When A Adelion
OC wsexhon murohon Occuce vw o0 Srons
Sk When Y ocoucs Y wmeans Ve Ve
DODNA SROAMLNCE LWl n o e ceod oy inYended

L8 (= C,O(’fQ.C}: oY O~ mon -« bun %
CoMeney Xha W Biology 91159, 2022 Mk o ekl

pYorewn Yo be gr8duced.



1/11/23, 2:18 PM Print Script

7

QUESTION THREE: GENE EXPRESSION AND ENVIRONMENT

Himalayan rabbits show a mutant form of albinism that is temperature sensitive.

At lower temperatures (below 25 °C), the gene produces melanin (black) in fur. The enzyme is inactive at
higher temperatures (above 30 °C) and produces no melanin (white) in fur. The average body temperature
of a Himalayan rabbit is 37 °C.

Simplified metabolic pathway

Gene
v
Enzyme
v
Phenylalanine ———Pp  Tyrosine —2—50—} Melanin
(Precursor substrate) (intermediate substrate) (final product)
) . T i Himalayan fur
5’70»“ wA td(ﬂ%o °c C,V‘Gk
No melanin
(final product)
p’.‘:c\ % Albino fur

Adapted from: https://arba.net/recognized-breeds/ and https://animalcorner.org/rabbit-breeds/himalayan-rabbit-breed/

Discuss how genes, enzymes, and the environment control the expression of melanin in Himalayan
rabbits.

In your answer:
#~  describe what a metabolic pathway is

#  explain a metabolic pathway using the terms precursor, substrate, intermediate, enzyme, gene, and
_final product

#"  discuss why Himalayan rabbits have dark melanin expression in their body extremities such as
nose, ears, feet, and tail, and not in their core body

#" discuss the environmental conditions necessary for Himalayan rabbits to express melanin (all black)
AND no melanin (all white) fur colour for their entire life span.

A weXaolboho ?a\\\waﬁ & o 5e0es of enTame
Lonrolledh Yeaockhons Whece Yhe (('c)ch-\.('_}\ of ane
V& Mhe gulbekvole aC We meuh. e ‘neledaouc
"*:o\\\nvood ofe  WwXkrolled \33 Mruymes e e
eaed Co b3 Qenes. \n  ovdex Cor Yhe wrekoaloa\c

?0\*\-\\@0\3 Xo bve @\ndqﬂ\g wuccese &l Yhe %e,né,

There is more space for
your answer fo this question

Q\-\\r\ Y vo o\ ¢na&m€: s\ Q Mhe QHIGM{ on the following page.
Biology 91159, 2022

TASY  Cooe c_c:n:\rec_\'\zs Coc o




1/11/23, 2:18 PM Print Script

o non -Sunchwnal  Yhe wveXobehc ?(‘\\'L‘V\)Q\j 5
unable o caneny o0 and Laorwr  Yhe fina\ ?v'og\ug\,
The gretusos Yue cose 15 9\‘\@1\3\0\0\“\\’\&’ 5

Yhe Cuetr poddadX  SubsAca¥e ond e wsed Yo complere
the yanal ?o«—-\ o€ Yhe ?QW\“C’“TS : de\\,\gns Yhe

T QTDO\\AC—’( o Ms s \\S'ufi_-\r\?_. The ?\'bdu\c'? ot
\-\:Sro%u\a S e vew wsed  os  WYermediote SwWosltalg
ezded Yo <eoch Yhe Sinal ,Q\Q%{ \n Yhe wmeSebalic
?Q\hv\\o\s/ @ofrv\\n\s Yhe Cimon Qroducy ok Mlanwn.
e dace waelomin  Colowe e Q—xerb‘-%é -
kemeerahf¢s ACE ‘welnw  2379C  owd or\\j on
e mose eocm Cok oad Yol A Wmloprye
Nooo\Re, el AR ‘OO@‘\‘S\’Q«X - ?3‘1°Q,€0\¢ \o\ccse,c
Yhroen Yhease \-¢Mf>-:, e et o©f & Mie covons
Lov YeX  Xucns Bladn vo Maene Lo exvcemin e,

Wexe €<, Yhe Yoy poncts WiMA ¥ra wroch @xPoowce
Y= Xe c(ard weather . \n ordec ¥ veocp Yoo
colbits \-Qmeearm\ue(‘(& Ay e Q\qeuo@g, v owh -
o Focue o Q(o\ec\\on vask e ?\J\)\' on tha
Q-%f@ﬁoc}\ Qm(“c’_ Foc «af‘C"kW\F\Q o Covo i Qfghncagu
wWro Aveecy <ontadk WA Ve Cold VQQM

0 Yhe verbbil wvnoves arounde . ®ecauvse d€
Yhis Yo AT S %"Q‘*H‘j e»é@O‘-‘*& Yo Mac
ce\d 5o Xhe wmelNanyn \w chceched yeo Vg
A= - ‘T\r\xm/\%‘v\ X\e cove \Oad\-ab ol Yo

vabo b W\ exgorvience Yee (old s Mo

Sa duvxeck contoach vawh WY \ee e Cook

Vo , o WX \5 comear  WEhod o & Yo
rsr{)\pnd- Qeocaonze & Ts W& g wetr on

Biology 91159, 2022 08695



1/11/23, 2:18 PM Print Script

9

aceo of Yo obbNs bedb Which vecmice s
M~e Lok ?M«edﬂor\ (ronn Xhe <o ¢ o\

Ond Vo Vexelore jmelr dooe motr hove Y

paxk. mMelonin. \n ovder For o copod Yo

ex:.fpe‘r\en(_e eathexr o\l \Llocho oy aM  wilve

X <eomifen Yo e (enhinwe s 2 @ Oad Yo
extcrone Weathed condihons, @xdcemne \ed
oV col\d: When Y weotenwo Mg caPb.y
L \Joa_.a.c\ o Cecvrecrses T 2:3 C oMl
SO YNDCR Q”Qj Yo <oYolNs vod va W\
d\wec-ib exfoc‘?d o the shnocd and ol VrxeCow
Nked pvove Mel@aw pesendt en e peod Fo
YZ-MQ Mz vobvods O\VQ‘”O«':)L bgd\S \'em\(DQAI"O\%v\rQ
Y 27 "C 1n oCdex foc W Ao Suaunw
5\*@2%{?@“0’*— Ovn Me olfe~ hond \C dla
wWesitl v snoexeasa s o« . O e ok WO
Yhe Yoo weo lenger neads here Sroung
o, Bo \,oc.c(ss & ek eath mesv\l <Jt><b\/
PreseQove Yha volbds Gac w  wwacas

onaiens AN\ cenaoan Yo help Yhe vosolg
\OOG"\} \'SMQCTO\\’\M*E— Ahowa OF 2573 C \Wnde

W Ceopnr s Yo AauxviNe succe es-FU\\\B-

=

X \C Mae *am? i@’rg low Qfﬂg\;\gb\ Mhe Q"@\Q
¢ 7\ M

ot K Fa
\700\\3* atll be i Qgﬁse. 2022 be Vdach .



Print Script

1/11/23, 2:18 PM
10
Extra space if required.
I Write the question number(s) if applicable.
A \3 ‘v Aduwe Yo DRNA swvze . o exd e nwo\ewns
PMELNA wsess Xe anca\\ | g\ e e QO(Q&
Which ave Leac Xoo “Sval\) Q&D‘(’ ONA =
\emv-ﬂ?_ \*\r\rb\x%‘f\ . \-\owe\ia\/ '\‘(aﬁécﬁfhm
Ak | SO COE A Yhae C-"X\”Q ?\asm oo Y
con dtach Yo the ribosen |  auvbunt
hece AANK 4 N DNIE v
unable Yo do A Awe Yo Y size-
08695

Biology 91159, 2022



1/11/23, 2:18 PM Print Script

11

Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER

91159
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Display ID 681462 Total score 15
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Grade score

Annotation

M6

Describes translation including the idea of a start/stop
codon.

Explains how mRNA/tRNA have specific amino acids by
mentioning the complementary nature.

Explains why DNA is not directly translated into a
polypeptide chain.

M5

Explains a substitution mutation has the least effect on
the final protein because, it may code for the same amino
acid/doesn’t cause a frameshift.

Explains an insertion has a major effect on the final protein
by changing the amino acid/shape/function of the protein.
Explains a deletion mutation has a major effect on the final
protein by changing the amino acid/shape/function of the
protein.

A4

Describes a metabolic pathway; genes code for proteins; a
precursor substrate; enzymes work at low temperatures to

produce black.






