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2 | [The electron carrjers in chIchop asts are inhibited by detergent.
Detergents dissolve lipid
(a)__Explain how detergents inhibit the tioning of electron hloro
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Explain why the|paper is dried before the next drop of extract is applied.
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3  Salmonellacan cause severe vomiting and diarrhoea.
Public health laborataries use the Salmonella Rapi e techniq irm
Salmonella i férﬂ
This can accurately identify Salmonella as purple stained colonies wit rs.
Previous methods for the identification of Salmonella i tions took 5.
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(b) E>Lp|a n \J(vﬁ) i& islimp or1ta%t %at aseptic technigue is used when carrying out the
Salmonella Rapid Culture technique
7
4/' //
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4V
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N
(e-Which-of the-fourstatements-describes-tt ".".'..'J.'u"."u'/‘/ éﬂi.’ ?
Ay
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/
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4 |In JLI 2b14 sC enki%ts anr%ounced that ‘Tp/2-KQO’ knockout mice were resistant to
inflammation of the spinal cord
, —(a) Describe what is meant by ‘Tp/2-KO' knockou ce,
.................................................................................................................................................. mzan
/
,/ ....................
4/' //
.................................................................................................................................. /I 0 cebeeeifesfanen
4yt
(b) /A different knockout mouse strain, called P50, has also/been deygloped.
. . /, Il/,
Premature ageing can be caused by overactige NAD dehydgdgenase. This.enzyme
is found in mitochondria ) ay4
J/
his enzyme can icause a/builgylp of supero s that damage the mitochondria
/
he graph|shows the le AD@eh e n/different tissues of P50 mice
and in wild type ] ifice le rp are alsolshown
Z/
**% _p 0,001 * 0 b )
1 I/
10 \ 7
| =
— 2 - ~ 1
\N Colon
eart
i : Kidney
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Use the irfomaticr% in the gre A)h to predict the arobabiIiLty of damage ocaurring
tot nitochon rié nt eorqé s shown
/
/
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yAany4
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A/
................................................................................................................................ N,
/ //'
// AT
/
............................................................................................................... AL DAL L
/ /
I/, I/
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T I/ //
(c)| Genetic modification| of n mals car ut wéing microinjection of
recombinant DNA. | Mi “tion suggess rate
he photograph sagyws this|t que gfried out using a micropipette.
/
D /|
pa
4
I/
-y 74
/
/
/ [ 0 I 1 Y " ™ I I
y Ion, 275 eggs were microinjected with DNA.| Eight of thes
result e birth of d live mammal, one of which was transgenid
A
ulate the percentage sucdess rate for jproducing transgenic offspring.
[ /
/ Give your/answer to two significant figures.
Aswer %
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(i) The|success rate of DNA microinjection iis Ik)wer n plants
Plant cells have a cellrwall-andaninternal turgor pressure. The mic pett
J! used for [ microinjection can cause a drastic|loss of pressure andthe plant
cell dies
AN alternative technique isto place protoplasts into pplyethylenge glycol (PEG)
containing the DNA. A protoplast is a plant cell with its cell wall remove
EG<timulatesendocvto
This alternative technigue had a success rate of up t % for . producin
netically modifi lant
7 //
Analyse this information to explain why this alternative technigue has d §
increased thels ss rate enetic modification yalvi
/
l/ / ....................
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5 | The cells of all living organisms contain over 60% water.
Alstudent investigated/the effect of salt solution on plant cells
The photomicrogray ws some red onion cells that were| placed in a strong sal
solution.i erin ,’%»t;hg@ti“r
So fithes 9 are plasmolysed because the cytoplasm has lost water, shrunk
andouledaway-fromthecethwal
/
/
- el // 4
non-plasmolysed cel , y4
/
A/
/ //
y4lw'd
AL/
/ —plasmolysed cell
/ /
I/, I/
/ 4
Aspart of her researcn, t ug ound|so ta opr'the gifect of sucrose
concentration on plasmalysis e epi ce another plant species.
\
I'ne graph/shows the da a fou
I/
0
/
= =3
=S JC l{, ‘J
| /)
/
A e
p i [ [ e l—llI! Y ll! TANI
Va, % / el L g b o LT [T
' adilc|] FUU >C
-
/ ercentage|plasmolysis
C ] y i 1 MHO-—<por ]
1 T - )=
/2 /
& 200 A P
- / ’ A
/ T0.0 ]
{ 0.0 = T
D1 0. 0.5
/ sucrose concentration /N
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*(a) [The student concluded that the osmotic potential oktf ese cells was equivalent to
0.3 M lof sucrose
’ Analyse the data to explain why the osmotic potential of these cells is not
necessarity-eghivalentto-03-M-sucrose
)4
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l/ / ...................
4/' //
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........................................................... ///'
/
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7
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(b) Water is needed for the transport/of mineral ions t

Q)

Farmyard manure contains many mineral ions.
(—Calciumjons in-manure promote the growthof easing
no acid synthesis
pro ion of chlarophyl
he strength of the middle lamella betwee
) erloss by the |leaves
/
{H)-Which-of-the followi gisthe mechanism by which ti alcium ions
atispuirttc ol avlnyv U 1 S ,/
I//
tive trgnsport / /
/

tosis

(L)
n

O0SMOSIS

N
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(c) Water is the major component of tissue fluid in mammals
I mans, left side heart failure can cause symptoms such as breathlessnes
7 pé@@ﬂmﬂ and a rapid pulse
The table sh \.!iﬁ%ﬂ@rptﬂoo ressure.in the lung capillaries of patients with
laft+ cida N ped il e o A vl I BN Y AP H AR H A e
<0 j:ll 1 ] I Ul _IIlIII J |l (FERTAVERE N 1 ] 11 )IIII IAII Ul S
Mean blood pressure in the lung
Grou 1 1 H # -
apillaries / arbitrary units
adi- 1 dﬂ | 1 FaWaYonl //
e L I’l I!l lIl’! 1 I_’ I\l J /I
n a4
Left side heart failure 2.75 P
A/
/ 4
(i)  Calculate the percentage increase inthe mean blood pressure in thefupg
capillaries due to left/side heart failure d
y 4yt
/
N
1/, '/
/

Ay

iy

4

swer |l %
T 7/
/
o >
_ /
‘ IV 4
)4
~
//
/I /I
/ -
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(li) This in:réased blood pressure in the capillar

g
o

2l

N

—

into the blood|stream.

2
faawl

Descrilbe how the remaining [20% is|rec

Ded.

=
~

-
N

o
wd
=
=
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6 |In ZdM &he= British nur%e N#I Pooley <:or+tr4cted Ebola. He was given the
::@ggrimggal drug.Zmapp and he recovered
Zmapp contains three monoclonal antibodies that bin “bola glycoprotei
Changes to viral proteins are essential for fusion of the virus with|the host cell
>mbrane
This process delivers the viral RNA|into the cell ¢ytoplasm.
The madel shows how the three monoclonal antibjodies bind to the|Ebola
glycoprotein.
/
Vi
/
// /|
/ I/'I
S
/
/V
/ /|
I/, I/
/ e
s FAAY 1 1 / //
(@) () Analyse the informa D expl su Zma reating patie
with Ebola
/
/
........................... = i), iR
il
4
............... s T R I R A N S N B N R B
'y 4
/
.............................. AL Sl b b L L L
P /
A |/
[ /
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(i) The rate of mutation in the Ebola virus is as fast as that of theinfluenza virus.
The Ebola genome ¢ for seven proteins, one of which is the glycoprotei
7 . : - =2
plain what effect a mutation.may have on|the effectiveness of Zmapj
.......................................................................................................... A
4/' //
/I
A
/
............................................................................................ /,,4/,
L/
(iii) Zmapp islan experimental drug. Althou@ it has not dndérgone clinical trials,
. . . //
//
| ewhad ethicallimplicatio
7
T T 7/
/
/I """"""""""
&G G5 G e s e e s e
A, R o v o e  ——
)4
=
//
/I /I
/ -
.
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(b) The Ebola virus contains RNA that cannot be translated into protein directly
First, RNA polymerase must produce a/strand of RNA|complementary to the vir,
RNA
The ¢ shows a section of the RNA contained inlthe Zaire Ebgla virus
C C A C AL G G U
(i) —Give the RNA strand that the RNA polymerase would make from thissectio
RN /
1 AV /
/
i
//'
I/'
I// I/
/ //
Thetable shows part of the genetic code, LA
) 4
/V
NA triple Ami i A triplet ino ac
I/, I/
AAA Lygpe ACA 4 // Fhreonine
I / /
i | / .
AA ine Glycine
AU Hi EG( Glycine
/ cHe \/
gou\ya \'A LA~
D /|
CCA rofn uGu Cysteine
alanine GGG Glycin
G P /- Tryptophar GUU vatine
= ~
/
/
P /
A |/
[ /
/
4
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(i) The J;eneti‘c co$¢a \Lvas Wk)rkéd out dy usir{c rad oakti e synthetic RNA
iles and analysi %Lté polypeptide produced.
} The table shows some of the results obtaine
nthetic RNA'm ule min ids incorporated into the polypeptide
contains onty henylalanine
ntain ly sine
/
contains-U-and Gin-a5:1 ratio- —20% cysteine, 20% valine, 4% glycine, 5% trypto; @ﬁ
/
/
| 1 I 1 1 £ 1 1 ’ //
EXpratitROWtRESETESUS giv viaenceF the-genetic (6] P /
4/'1 //
/I
................................................................................................................ AW AR
/
i
......................................................................................... Vi
1/, '/
................................................................................................. //
Ay
f Al L L
4
.............................. S ‘7/
/
8 >
_] 4 /
1772 5 P O P O I OO
............... AL
//
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e &
(Total for( tion 6 =12 marks)
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7 T& r#&yk ine and penicillin are two antibiotics that are commonly used to treat
bacterial infectio
The diagram shows the structure of penicilli
|
R \ = :
H
g 3
() | g 'X
C
= /
// g
b /
(@)-Penicillin-acts-on-bacterial-cells-by 7 A
A/
A|_inhibiting peptidoglycan cross-link formation in the|cell wall Py,
/ //'
3 interfering with t- carrying the amino acid methionine, /|| /
) 4
_| preventing aerobic respiration by blocking the Krebs|cyclé
/ /
reventing t-RNA binding/to ribosomes @#ting protefn| syrthesis
/ e
(KY 1 201 n Alictralinn calon - +hat ‘Avn n[- \/v:|r1+l~r\- aticc
I\lll i Z | D } 1 AU 1 W | | &Ctljd,jr AW | AT %II 10| l_l L | | I WILViELuR]
Cor At ~ v
o / J
/
D /
/
4
A A
'y 4
/
//
....... i’ W 4 A LdEinRnEEE R
A |/
] g .
/
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influenza

Q)
w

*(c) Aﬁib otics are nat an |effective treatment for \vira inkecti)ns such

Influenza infections can be prevented by vaccination.

1 In February 2015, BBC News reported:
Imercurrentgeatnirate in'Englan aWales 1s runining aobout one=tnira nighetr
than its normal rate for this time of year. A combination of influenza and ver
cold weather may be responsible.

In the same month, the Daily Telegraph and the|Daily Mail newspapers used the

/1
/
“Theflu jab given to millions is useless’ 4l
| _ /[
The flujabbis a waste of time P
e Nationat featthy Service (NAS) responded Dy descrioing these newspaper /
headlinges as irresponsible yaya
/I
Evaluate the NHS5 respon hese newspaper headlines S/
/
N
"""""""""""""""""""""""""""" ,/ o /
1/, '/
................................................................................................................. //
Ay
...................................................... . ,/ {0 S O A R P P A A At A O DN
4
[ Y \
.............................. B ‘7/
/
p P20 1900 O PO D890 O O OO O OO OO U8 O O PO O 1 90 8 OO
: [ 4 / ............................................................................
SO, N o oo e 8 e
J/
Ve
...... / 741 9O L 1 O O 10 O e e e e e e e e
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- &
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8 (a) [Inflammation helps to destroy bacteria
Which row of the tablefis carredt for st u bacteria?
7
Cell wall “ell membrane | 80S ribosomes itochondria
X! absent present absen present
- B present absent present absen
f f %
/I
] C present presen absen absen S/
/
I//
BRIRN » 2|"\'elt absent nresent nresc r\u'LV l
T 1 l/f //
,I
(b) [Inflammati is [also| associated with high| blood pressure (bypgftension)
N
easurement| of cytokine levels| in the bl may be| ysedk’'to assess the severity
of  pulmonary_arteriall hypertension (PAkE atients Avaiting for a_heart transplant
ya
Ay
Which of thelfollowing|is rect nt T cytoKines
J
1
A HHEStHatae H HECLE ti(’
B lipids th tivat
/
C—prot - cells
lr‘ ( Il—l%ﬁ "y g l—lH'I
T T 7/
/
o /
_] 4 /
‘ IV 4
)4
Vi
//
/I /I
//
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(€) The diagram shbws the levels|of four different cytokines in the blood of patients
with PAH
The horizontal li es represent he means
-2 L-6
30 00
A
20 7 250|-
1 J
fammn) famm) A4 4
> N 3 ] A
D | 44 o) RN
=l | B 204 h /
U iU S
2 N a A A
n A: FYVVIRIWY HOT n /AA
1 . n AAA LI 2
' n ‘ju; AAL "-'iij. Z “‘ ‘AA
u XY SRV | u / AlA
yrn ) =1 1 () { IL'I ! I/ I/,D !
— / I//
y4lw'd
IL- 1110
A.O 0 N b)— /I
000+ t a5 A i
S 30 |/ .
L la A,
o < XJ 1 / L tAA
o 100 10,4
A — Al
i A ST . :
T 1 504 9 = | . 44
N ) QAAAAA“
U N ] Tl ‘ I =Y 1
H / control PA
pa
(i) gte ase in the mean levels of |IL:10 in patients
4
I/
-y 74
,/
//
P /
A |/
[ /
/
4
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(ii ﬂkemean e*/elsofal fodrc tokines were higher in PAH patients. A statistical
test of difference was used
} The table shows the p values obtained
Cytokine p value
=2 0.0008
L 0001
/
1 s ,);6‘1 /I
i 117 YAV
/
IL-10 0.014 T/
Il/' //
nalyse the data in the graphs and in this table to|explain the valde of p for IL-10
4V
/
N
............................................................................................ S
1/, '/
........................................................................................................................ A e o
Ay
f Al L L
4
.............................. S ‘7/
/
2 >
_] 4 /
‘ IV 4
)4
~
//
/I /I
/ -
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(iif) PA -I‘ Caus és dia}na{ge to the pulmonary arteri > T
side of the heart and deat
xplain-how PAH |eads to failure of the right of
................................................................................................ 5
/
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/
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@i ﬂke( raph shows the survival rates for BAH patients with raised cytokine IL-10
levels
/7 100 —pressssvessesnens
H :
o 804+
o E'.I...lou.nic.c.cor
2 .
2 60+ { :
a 1. pososccosccoseceoscsoscosoccse o
o /
=40 - ] 4
=] L'1 // /
£ L »
O 29 . i
1 o i
4/' //
/I
v T T T 7 |
D 2 4 6 P 1C
Surviv ars it
=24 LALE 4 y% 2 //
/
1/, /
// €
,/ / Lowest!IL-10 level
A
/ Highest IL-10 leve
Z/
alculate ho ny times h ival rate iis for those patients with
the highesid¥els o rs
‘ /
/I
T T 7/
/
....... L s N
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