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READING CHALLENGE 9

BUGC 1: POC VA HOAN THANH CAC CAU HOI
READING PASSAGE (Cam 16 - Test 3 - Passage 3)

You should spend about 20 minutes on Questions 27-40, which are based on Reading Passage 3
below.

Plant ‘thermometer’ triggers springtime growth by measuring night-time heat

A photoreceptor molecule in plant cells has been found to have a second job as a thermometer after
dark — allowing plants to read seasonal temperature changes. Scientists say the discovery could help
breed crops that are more resilient to the temperatures expected to result from climate change.

A

An international team of scientists led by the University of Cambridge has discovered that the
‘thermometer’ molecule in plants enables them to develop according to seasonal temperature
changes. Researchers have revealed that molecules called phytochromes — used by plants to detect
light during the day — actually change their function in darkness to become cellular temperature
gauges that measure the heat of the night.

The new findings, published in the journal Science, show that phytochromes control genetic switches
in response to temperature as well as light to dictate plant development.

B

At night, these molecules change states, and the pace at which they change is ‘directly proportional
to temperature’, say scientists, who compare phytochromes to mercury in a thermometer. The
warmer it is, the faster the molecular change — stimulating plant growth.

C

Farmers and gardeners have known for hundreds of years how responsive plants are to temperature:
warm winters cause many trees and flowers to bud early, something humans have long used to
predict weather and harvest times for the coming year. The latest research pinpoints for the first
time a molecular mechanism in plants that reacts to temperature — often triggering the buds of
spring we long to see at the end of winter.

D

With weather and temperatures set to become ever more unpredictable due to climate change,
researchers say the discovery that this light-sensing molecule also functions as the internal
thermometer in plant cells could help us breed tougher crops. ‘It is estimated that agricultural yields
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will need to double by 2050, but climate change is a major threat to achieving this. Key crops such
as wheat and rice are sensitive to high temperatures. Thermal stress reduces crop yields by around
10% for every one degree increase in temperature,’ says lead researcher Dr Philip Wigge from
Cambridge’s Sainsbury Laboratory. ‘Discovering molecules that allow plants to sense temperature
has the potential to accelerate the breeding of crops resilient to thermal stress and climate change.’

E

In their active state, phytochrome molecules bind themselves to DNA to restrict plant growth.
During the day, sunlight activates the molecules, slowing down growth. If a plant finds itself in
shade, phytochromes are quickly inactivated — enabling it to grow faster to find sunlight again. This
is how plants compete to escape each other’s shade. ‘Light-driven changes to phytochrome activity
occur very fast, in less than a second,” says Wigge.

At night, however, it's a different story. Instead of a rapid deactivation following sundown, the
molecules gradually change from their active to inactive state. This is called 'dark reversion’. "Just as
mercury rises in a thermometer, the rate at which phytochromes revert to their inactive state during
the night is a direct measure of temperature,” says Wigge.

F

‘The lower the temperature, the slower the rate at which phytochromes revert to inactivity, so the
molecules spend more time in their active, growth-suppressing state. This is why plants are slower
to grow in winter. Warm temperatures accelerate dark reversion, so that phytochromes rapidly reach
an inactive state and detach themselves from the plant’s DNA — allowing genes to be expressed and
plant growth to resume.” Wigge believes phytochrome thermo-sensing evolved at a later stage, and
co-opted the biological network already used for light-based growth during the downtime of night.

G

Some plants mainly use day length as an indicator of the season. Other species, such as daffodils,
have considerable temperature sensitivity, and can flower months in advance during a warm winter.
In fact, the discovery of the dual role of phytochromes provides the science behind a well-known
rhyme long used to predict the coming season: oak before ash we'll have a splash, ash before oak
we're in for a soak.

Wigge explains: ‘Oak trees rely much more on temperature, likely using phytochromes as
thermometers to dictate development, whereas ash trees rely on measuring day length to determine
their seasonal timing. A warmer spring, and consequently a higher likeliness of a hot summer, will
result in oak leafing before ash. A cold spring will see the opposite. As the British know only too
well, a colder summer is likely to be a rain-soaked one.’

H
The new findings are the culmination of twelve years of research involving scientists from Germany,
Argentina and the US, as well as the Cambridge team. The work was done in a model system, using
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a mustard plant called Arabidopsis, but Wigge says the phytochrome genes necessary for
temperature sensing are found in crop plants as well. ‘Recent advances in plant genetics now mean
that scientists are able to rapidly identify the genes controlling these processes in crop plants, and
even alter their activity using precise molecular “scalpels”,” adds Wigge. ‘Cambridge is uniquely well-
positioned to do this kind of research as we have outstanding collaborators nearby who work on

more applied aspects of plant biology, and can help us transfer this new knowledge into the field.’

Questions 27-32
Do the following statements agree with the information given in Reading Passage 3?
In boxes 27-32 on your answer sheet, write

TRUE if the statement agrees with the information
FALSE if the statement contradicts the information
NOT GIVEN if there is no information on this

27 The Cambridge scientists’ discovery of the ‘thermometer molecule’ caused surprise among other
scientists.

28 The target for agricultural production by 2050 could be missed.

29 Wheat and rice suffer from a rise in temperatures.

30 It may be possible to develop crops that require less water.

31 Plants grow faster in sunlight than in shade.

32 Phytochromes change their state at the same speed day and night.

Questions 33-37

Reading Passage 3 has eight sections, A-H.

Which section contains the following information?

Write the correct letter, A-H, in boxes 33-37 on your answer sheet.

33 mention of specialists who can make use of the research findings

34 a reference to a potential benefit of the research findings

35 scientific support for a traditional saying

36 a reference to people traditionally making plans based on plant behaviour
37 a reference to where the research has been reported
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Questions 38-40

Complete the sentences below.

Choose NO MORE THAN TWO WORDS from the passage for each answer.
Write your answers in boxes 38-40 on your answer sheet.

38 Daffodils are likely to flower early in response to ........ronerecnrrernennnn. weather.

39 If ash trees come into leaf before oak trees, the weather in ..., will probably be
wet.

40 The research was carried out using a particular species Of ........ccooovrnrrcnrrrnnnnnn. .
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Cau Pap an dung Clue trong bai

27 NOT GIVEN Bai khong dé cap phan Ung hay su ngac nhién cua cdc nha khoa hoc khdc

“agricultural yields will need to double by 2050, but climate change is a major

28 TRUE . .
threat to achieving this”

29 TRUE “Key crops such as wheat and rice are sensitive to high temperatures.”

30 NOTGIVEN Khong cé thdng tin vé cay trong can it nuéc hon

31 FALSE “If a plant finds itself in shade ... enabling it to grow faster”

32 FALSE Ban ngay: thay déi rat nhanh; ban dém: “gradually change”

Questions 33-37 (Matching information)

Cau bPap an dung Clue trong bai

33 H “collaborators ... who work on more applied aspects of plant biology”
34 D “could help us breed tougher crops”

35 G Giai thich khoa hoc cho cau van “oak before ash...”

36 C “humans have long used to predict weather and harvest times”

37 A “published in the journal Science”

Questions 38-40 (Sentence completion)

Cau Pap an dung Clue trong bai

38 warm (winter) “can flower months in advance during a warm winter”
39 summer “a colder summer is likely to be a rain-soaked one”
40 mustard plant(s) / mustard “using a mustard plant called Arabidopsis”
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A photoreceptor molecule in plant cells has
been found to have a second job as

a thermometer after dark — allowing plants to
read seasonal temperature changes. Scientists
say the discovery could help breed crops that
are more resilient to the temperatures expected
to result from climate change.

M6t phan tir thu quang trong té bao thuc vat
dugc phat hién cé thém mot vai tro tha hai

la nhiét ké sau khi trai t6i — cho phép cay trong
nhan biét su thay déi nhiét dé theo mua. Cac
nha khoa hoc cho biét phat hién nay c6 thé

giup lai tao cay trong c6 kha nang chéng chiu
tot honvai nhiét d6 du kién sé xay ra do bién déi
khi hau.

An international team of scientists led by

the University of Cambridge has discovered
that the ‘thermometer’ molecule in plants
enables them to develop according to seasonal
temperature changes. Researchers have
revealed that molecules called phytochromes -
used by plants to detect light during the day -
actually change their function in darkness to
become cellular temperature gauges that
measure the heat of the night.

M&t nhdm cac nha khoa hoc quéc té do Pai hoc
Cambridge dan dau da phat hién rang phan tu
“nhiét ké"” trong thuc vat cho phép ching phat
trién theo su thay doi nhiét dé theo mua. Cac
nha nghién cltu cho biét nhitng phan tu goi

la phytochrome - vén dugc thuc vat dung dé
phat hién anh sang ban ngay — thyc té lai thay
déi chlic nang trong béng téi dé tra thanh thiét
bi do nhiét do & cap do6 té bao, do nhiét cua
ban dém.

The new findings, published in the

journal Science, show that phytochromes
control genetic switches in response

to temperature as well as light to dictate plant
development.

Nhing phat hién mdi, dugc cong bo trén tap

chi Science, cho thay phytochrome ki€ém soat
cac cdéng tac di truyénnham phan (ng véi nhiét
dd ciing nhu anh sang dé diéu chinh sy phat
trién cua thuc vat.

At night, these molecules change states, and
the pace at which they change is directly
proportional to temperature, say scientists,
who compare phytochromes to mercury in a
thermometer. The warmer it is, the faster the
molecular change - stimulating plant growth.

Vao ban dém, cac phan t& nay thay déi trang
thai, va t6c do thay déi ctia chdng ty 1é thuén
truc tiép véi nhiét dg, theo cac nha khoa hoc -
nhitng ngudi so sanh phytochrome véi thuy
ngan trong nhiét ké. Nhiét do cang cao, sy thay
déi & cap d6 phan ti cang nhanh — tur d6 kich
thich su sinh trudng cua cay.

Farmers and gardeners have known for
hundreds of years how responsive plants are to
temperature: warm winters cause many trees
and flowers to bud early, something humans
have long used to predict weather and harvest

Nong dan va ngudi lam vudn da biét tu hang
tram nam nay rang thuc vat phan &ng rat nhay
v@i nhiét do: nhiing mua déng dm khién nhiéu
cay va hoa nay chéi sé6m, diéu ma con ngudi tu
lau d3 dung dé du doan thgi tiét va mua thu
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VIETNAMESE

times for the coming year. The latest research
pinpoints for the first time a molecular
mechanism in plants that reacts to temperature
— often triggering the buds of spring we long to
see at the end of winter.

hoach cho ndm tiép theo. Nghién clru méi nhat
lan dau tién xac dinh mot co ché phan tur trong
thuc vat phan Ung vai nhiét do — thudng kich
hoat nhitng ch6i xuan ma con ngudi mong dgi
vao cuGi mua dong.

With weather and temperatures set to become
ever more unpredictable due to climate
change, researchers say the discovery that

this light-sensing molecule also functions as
the internal thermometer in plant cells could
help us breed tougher crops. It is estimated
that agricultural yields will need to double by
2050, but climate change is a major threat to
achieving this.

Trong boi canh thdi tiét va nhiét dé ngay cang trg
nén khé du doan do bién dai khi hau, cic nha
nghién cltu cho rang phéat hién phan tr nhay véi
anh sang nay ciling hoat déng nhu nhiét ké bén
trong cla t€ bao thuc vat cé thé gidp con

ngudi lai tao cay trong bén bi han. Nguai ta
udc tinh rang san lugng néng nghiép sé

can tang gap déi vao nam 2050, nhung bién doi
khi hau la m6t moi de doa Ién déi vai viéc dat
dugc muc tiéu doé.

Key crops such as wheat and rice are sensitive
to high temperatures. Thermal stress reduces
crop yields by around 10% for every one
degree increase in temperature, says lead
researcher Dr Philip Wigge from

Cambridge’s Sainsbury Laboratory.

Cac cay trong chu lyc nhu lga mi va laa gao rat
nhay cdm vdi nhiét d6 cao. Cang thang

nhiét lam giam san lugng cay trong khoang 10%
cho moi mét do C tang lén, theo nha nghién
clu chinh - Tién si Philip Wigge tU Phong thi
nghiém Sainsbury thuéc Bai hoc Cambridge.

‘Discovering molecules that allow plants

to sense temperature has the potential

to accelerate the breedingof crops resilient to
thermal stress and climate change,’ says
Wigge.

“"Viéc phat hién ra nhitng phan t cho phép thuc
vat cam nhan nhiét dd cé tiém ning day nhanh
qua trinh lai taocac giéng cay trong chéng chiu
dudc cing thang nhiét va bién dai khi hau,”
Wigge cho biét.

In their active state, phytochrome molecules
bind themselves to DNA to restrict plant
growth. During the day, sunlight activates the
molecules, slowing down growth. If a plant
finds itself in shade, phytochromes are

quickly inactivated — enabling it to grow faster
to find sunlight again. This is how plants
compete to escape each other’s shade.

& trang thai hoat déng, cac phan tu
phytochrome ty gan vao DNA dé kim ham su
sinh trudng cua cay. Ban ngay, anh sang mat
trgi kich hoat cac phan tu nay, khién su sinh
trudng cham lai. Néu cay rgi vao béng ram,
phytochrome sé nhanh chéng bi bat hoat, cho
phép cdy sinh trudng nhanh hon dé tim lai anh
sang. Day 1a cach thyc vat canh tranh dé thoat
khoi bong che cua nhau.

‘Light-driven changes to phytochrome activity
occur very fast, in less than a second,’ says
Wigge.

“Nhirng thay déi hoat déng clia phytochrome do
anh sang gay ra dién ra rat nhanh, chi trong chua
day mét giay,” Wigge cho biét.
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At night, however, it's a different story. Instead
of a rapid deactivation following sundown, the
molecules gradually change from their active to
inactive state. This is called ‘dark reversion’.

Tuy nhién, vao ban dém, ciu chuyén lai khac han.
Thay vi bi bat hoat nhanh chéng sau khi mat trdi
lan, cac phan ti tir tir chuyén dai tU trang thai
hoat dong sang bat hoat. Qua trinh nay dudc goi
la “dao ngugc trong béng toi".

‘Just as mercury rises in a thermometer,

the rate at which phytochromes revert to their
inactive state during the night is a direct
measure of temperature,’ says Wigge.

“Cling giéng nhu thuy ngan dang Ién trong nhiét
ké, toc doma phytochrome trg vé trang thai bat
hoat vao ban dém la thuéc do truc tiép cua
nhiét do,” Wigge ndi.

The lower the temperature, the slower the
rate at which phytochromes revert to inactivity,
so the molecules spend more time in

their active, growth-suppressing state. This is
why plants are slower to grow in winter.

Nhiét d6 cang thap, téc dé phytochrome trg vé
trang thai bat hoat cang cham, khién cac phan tu
ton tai lau han trong trang thai hoat déng - Uc
ché sinh trudng. Day la ly do vi sao thuc vat sinh
truéng cham hon vao mua dong.

Warm temperatures accelerate dark reversion,
so that phytochromes rapidly reach an inactive
state and detach themselves from the plant’s
DNA - allowing genes to be expressed and
plant growth to resume.

Nhiét d6 dm day nhanh qua trinh dao ngudgc
trong bong t6i, khién phytochrome nhanh
chong dat trang thai bat hoat va tach khoi DNA
cua cdy, cho phép cac gen dugc biéu hién va sy
sinh trudng cua cay tiép dién.

Wigge believes phytochrome thermo-sensing
evolved at a later stage, and co-opted the
biological network already used for light-based
growth during the downtime of night.

Wigge tin rang kha nang cdm nhén nhiét dé cua
phytochrome tién hoa & giai doan mudn han,
va da tan dung lai mang Iugi sinh hoc vén dugc
dung cho sinh truéng dua trén anh sang trong
thai gian ban dém.

Some plants mainly use day length as an
indicator of the season. Other species, such
as daffodils, have considerable temperature
sensitivity, and can flower months in
advance during a warm winter.

M6t sé loai thuc vat chu yéu sir dung d6 dai ban
ngay lam chi bao mua vu. Nhitng loai khac,

nhu hoa thuy tién, lai c6 d6 nhay cao véi nhiét
dd, va cé thé ra hoa sém hang thang trong mét
mua déng am.

In fact, the discovery of the dual role of
phytochromesprovides the science behind a
well-known rhyme long used to predict the
coming season: oak before ash we'll have a
splash, ash before oak we're in for a soak.

Thuyc té, phat hién vé vai tro kép cua
phytochrome da cung cap co sd khoa hoc cho
mét cdu van quen thudc ti 1au dugc dung dé du
doan mua sap tdi: séi ra la trudc tan bi thi mua
nhe, tan bl ra (@ trudc séi thit mua dam.

Wigge explains: ‘Oak trees rely much more
on temperature, likely using phytochromes as
thermometers to dictate development,

Wigge giai thich: “Cay s6i phu thudc nhiéu hon
vao nhiét do, c6 kha nang sir dung phytochrome
nhu nhiét ké dé diéu chinh su phat trién, trong
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whereas ash trees rely on measuring day
length to determine their seasonal timing.’

khi cay tan bi dua vao viéc do dé dai ngay dé
xac dinh thdi diém theo mua.”

A warmer spring, and consequently a higher
likelihood of a hot summer, will result in oak
leafing before ash. A cold spring will see the
opposite.

M6t mua xuan &m hon, kéo theo kha nang cao
xay ra mua hé néng, sé khién soi ra | trudc tan
bi. Mua xuan lanh sé cho két qua ngugc lai.

As the British know only too well, a colder
summer is likely to be a rain-soaked one.

Nhu ngudi Anh qua ré, mét mua heé lanh hon rat
c6 kha nang sé la mot mua mua nhiéu.

The new findings are the culmination of twelve
years of research involving scientists

from Germany, Argentina and the US, as well
as the Cambridge team.

Nhiing phat hién mdi |a két qua téng hgp cua
mudi hai nam nghién ciru, véi su tham gia cua
cac nha khoa hoc dén tu Birc, Argentina va My,
cung nhém nghién cu tai Cambridge.

The work was done in a model system, using

a mustard plant called Arabidopsis, but Wigge
says the phytochrome genes necessary for
temperature sensing are found in crop plants as
well.

Nghién cttu dugc thuc hién trén mét hé mo hinh,
st dung cay mu tat Arabidopsis, nhung Wigge
cho biét cac gen phytochrome can thiét cho viéc
cadm nhan nhiét do cling ton tai & cac cay tréong
nong nghiép.

‘Recent advances in plant genetics now mean
that scientists are able to rapidly identify
genes controlling these processes in crop plants,
and even alter their activity using precise
molecular “scalpels”,” adds Wigge.

“Nh{ng tién bo gan day trong di truyén hoc
thuc vat hién cho phép cac nha khoa hoc nhanh
chéng xac dinh cac genkiém soat nhitng qua
trinh nay & cay tréng, tham chi thay déi hoat
déng cua ching bang cac “dao mé” phéan
tuchinh xac,” Wigge ndi thém.

‘Cambridge is uniquely well-positioned to do
this kind of research as we have outstanding
collaborators nearby who work on more applied
aspects of plant biology, and can help

us transfer this new knowledge into the field.’

"Cambridge c6 vi thé dac biét thuén Igi dé thuc
hién loai nghién cru nay vi ching t6i cé nhiing
cdng tac vién xudt sac ¢ gan, nhirng ngudi lam
viéc trong cac khia canh &rng dung ctia sinh hoc
thuc vat, va cé thé gilp ching téi dua kién thirc
mdi nay ra thuc té.”
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(IPA) POS Meaning (VN) Synonym Antonym
. o s , light

photoreceptor / fautauri'septa/ n  thu thé anh sang receptor -
resilient /r1 ziliant/ adj zﬁithé nang chong robust fragile
seasonal /'si:zanl/ adj theo mua periodic constant
gauge /gerdz/ n thiét bido measure -
dictate /'diktert/ v chiphdi, quyét dinh  determine -
woporionsl_ prapagary %0 W16 tun ety consted LN
stimulate /'stimjulert/ v kich thich encourage inhibit
bud /bad/ v nay choi sprout wither
unpredictable / anpri'diktabl/ adj kho du doan erratic predictable
internal /in't3:nl/ adj bén trong inner external
agricultural yield  / aegrt'kaltforal jizld/ n snagr;]:;r;mg nong output loss
thermal stress /'©3:ml stres/ n  cang thang nhiét heat strain -
restrict /r1'strikt/ v hanché limit allow
inactivate /in' sektivert/ v lam bat hoat deactivate  activate
gradually /'greedzusali/ adv tu tu slowly abruptly
revert /ri'vt/ v quay trd lai return progress
suppress /sa'pres/ v kim ham restrain promote
accelerate /ak selarert/ v day nhanh speed up slow down
express (genes) /1k’spres/ v biéu hién (gen) manifest repress
evolve /1'volv/ v tién héa develop -
co-opt /kau'opt/ v tan dung, dung lai appropriate -
indicator /'indikerts/ n  chibao signal -
culmination / kalmz'neifn/ n  két qua cudi cung climax beginning
model system /' mpodl| ‘sistam/ n  hé mo hinh prototype -
collaborator /ka'leebarerta/ n  cdng tacvién partner rival
applied /3" plaid/ adj mang tinh ing dung practical theoretical
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3. CAC CAU TRUC HAY (vi du trong bai)

1.

10.

11.

12.

13.

14.

15.

16.

17.

allow sb/sth to + V — cho phép ai/cai gi lam gi
— "allowing plants to read seasonal temperature changes”

be expected to + V — dugc dy doan la sé
— “temperatures expected to result from climate change”

enable sb/sth to + V — cho phép / gilp c6 thé
— “enables them to develop according to seasonal temperature changes”

in response to + N — dé phan Ung véi
— "in response to temperature as well as light”

be directly proportional to + N — ty Ié thuan truc tiép vdi
— “directly proportional to temperature”

the + comparative, the + comparative — cang... thi cang...
— “The warmer it is, the faster the molecular change”

have long + V3/ed — da tu lau
— "humans have long used to predict weather and harvest times”

be set to + V — dugc du béao la sé
— “temperatures set to become ever more unpredictable”

be a major threat to + N/V-ing — la méi de doa I&n déi véi
— “climate change is a major threat to achieving this”

reduce A by + percentage/amount — lam giam A bao nhiéu
— “reduces crop yields by around 10%"

in an active/inactive state — & trang thai hoat dong / bat hoat
— “In their active state, phytochrome molecules...”

IfS+V,S +V — cau diéu kién loai 0/1
— "If a plant finds itself in shade, phytochromes are quickly inactivated”

Instead of + V-ing, S + V — thay vi..,, thi...
- "Instead of a rapid deactivation..., the molecules gradually change...”

This is why + clause — day la ly do vi sao
- “This is why plants are slower to grow in winter”

have the potential to + V — cé tiém nang dé
- "has the potential to accelerate the breeding of crops...”

be able to + V - c6 thé

- "scientists are able to rapidly identify the genes...”

help sb + V — giup ai lam gi

— "can help us transfer this new knowledge into the field”
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