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PART A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes each sentence.
Then mark the answer on your answer sheet,

1- It had not rained on the prairic for several months. Because of the drought, the elimate
had hecome very ——-—------ §
1) unsicady 2) rigid 3) intgnse 4) arid

2-  Deserted for six months, the property hbegan to look more like a jungle and less like a
residenec—weed grew -------—-- in the front yard.
1) unchecked 2y unjustilicd 3) complicated 4) scanty

3- Can you please ---------- this last part of the lesson for me; I’m not sure [ understood.
) recapitulate 2) identity 3) postulate 4) recount

4-  Gerry's dissatisfaction with our work was ~-—--—--- in his expression, although he never
criticized us directly.
1) vulnerable 2) bright 3) implicit 4) humble

5-  The world’s coal, oil and gas -----——--- are finite; one day they will run out, so think now
about what you can do to consume less.
1} appliances 2) deposits 3) relics 4) amenities

6-  You are recommended to use mnemonics to help you -—-—-—-—- important items of
information.
1) enumerate 2) expose 3) recall 4) withdraw

7-  The lifespan of a mayfly is -----—---—-- , lasting from a few hours to a couple of days.
1) imprecise 2) ephemeral 3) superficial 4) swift

8- Ilis words to the press were deliberately -------------; he didn’t deny the reports but
neither did he confirm them.
1) mutual 2) essential 3) dogmatic 4) equivocal

9-  TTundreds of people had come to see a popular satire, but during the performance a fire
started in the theater, and the audience and actors had to --——-——-- the building
immediately.
1) expel 2) evacuate 3) disperse 4) detach

10- Computers have helped solve some of the mathematical --------— which have puzzled

man for many centuries.
1) conundrums 2) caprices 3) artifacts 4) chronologies
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PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), ar (4} best fifs cach
space. Then mark the answer an your answer sheet.,

When Newton arrived at Cambridge. the Scientific Revolution of the 17th century was
alrcady in [ull force. The heliocentric view of the universe—theorized by astronomers
Nicolaus Copernicus and Johannes Kepler, (11) ---------- refined by (Galileo  was well
known in most European academic circles.

I’hilosopher René Descartes had begun to formulate a new concept of nature

{(12) -=mmmmm-- an intricate, impersonal and inert machine. (13} ---------- . like most
universities in Europe, Cambridge was steeped (14) -----=---- Aristotelian philosophy
and a view of nature resting on a geocentric view of the universe, {15) ---------- with

nature in qualitative rather than quantitative terms.

11- 1) and was laler 2) and later 3) later was 4) which was later
12- 1) like 2) such as 3)as 4) the same

13- 1) Altheugh 2) As though 3) Because 4) Yet

14- 1)in 2) lor 3) with 4)of

15- 1) dealt 2) dealing 3) by dealing 4) and was dealt

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best
chlroice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:
Organoids: Studying human organogenesis in a calture dish

Pluripotent stem cells (embryonic siem cells, FESCs and induced pluripotent stem cells,
1PSCs) can be used to better understand human development and disease at the level of
the cell, but there is a vast difference between cells in culture and cells in the embryo.
lluman blastocysts are routinely used to research early human development and
interventions for treating infertility; using human embrvos for studying human
organogenesis. however, has been both technically impossible and viewed as unethical
by most. Through recent advances in pluripotent cell culturing techniques. though.
researchers have been able to grow rudimentary organs from pluripotent stem cells. To
date, the most complex structures that have been created are the optic cup of the eve,
mini-guts, kKidney tissues, liver buds, and even brain regions. These organoids, as they
are called, are generally the size of a pea and can be maintained in culture for more
than a ycar. The striking [cature ol organoids is that they actually mimic embryonic
organogencesis.  Pluripotent  cells olien  scll-organize into  aggregales based on
difTerential adhesion between cells (much like during gastrulation), leading 1o cell
sorting and the differentiation of ¢clls with different fates that interact 1o form the
tissues of an organ. Organoids have been made from both ESCs and 1PSCs derived
from healthy and diseased individuals. Therefore, the same therapeutic approaches that
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we discussed for ESCs and iPSCs can also be applied to the organoid system.
Although speculative at this point, crealing organoids may prove 1o be a viable
procedure for growing autologous structures not just for patient-specific cell
replacement therapy but also for tissue replacement.

The passage is most probably directed at which kind of audience?

1) Scientists specializing in molecular biclogy

2) Readers of an alumni newsletter published by the college

3) Undergraduate hiology majors in a developmental biology course

4) Marine biologists studying the processes that give rise to new species

The main topic of the passage is ---—-----—--—,

1) studying human organogenesis in a culture dish

2) mechanisms ol organoegenesis in human ¢mbrvo

3) the role of pluripotent stem cells In organogencsis

4y the study of carly mammalian development in vitro

According to the passage, what is the meaning of "rudimentary™ in line 8?7

1) Elementary 2) Mature

3) Developed 4) Intermediate

According to the passage, all of the following factors are important for organoid
formation EXCEPT -----—--—---- :

1) cell-cell interaction

2) differential adhesion between cells

3) multipotency of embryvonic stem cells

4) self-organizing potential of ESCs and iPP5Cs

According to the passage, organoids could be used for all of the following EXCEPT

1) cell replacement therapy

2) organ replacement therapy

3) studying human devcelopment

4} studying molccular mechanisms ol organogencesis

PASSAGE 2:
Mammals

‘Three mammal lineages survived to the present: monotremes. marsupials. and placental
mamimnals.

An early divergence separated the lineage leading to monotremes from that leading to
marsupial and placental mammals. Monotremes, or egg-laving mammals, are the oldest
surviving mammal lineage. Female monotremes lay and incubate eges that have a leathery
shell like that ol lizards. Oflspring hatch in a relatvely undeveloped state  tiny, hairless.,
and blind. Young cling 10 the mother or arc hield in a skin fold on her belly, Milk cozes [fom
openings on the mother’s skin; monotremes do not have nipples.

Marsupials ar¢ pouched mammals. Young marsupials develep for a bricl peried inside their
mother’s body, where they nourished by cgg volk and nutrients that difTuse [fom maternal
tissues. They are born while still blind and tiny, when their limbs have st begun to
develop. After birth. they must use these stubby limbs to crawl along their mothet’s body to
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a permanent pouch on her ventral surface, Once ingide the pouch, they attach o a nipple,
suckle, and grow.

In placental mammals. young inside a mother’s body are nourished by means of a
placenta. ‘The placenta is an organ that forms during pregnancy and allows material to
diffuse between maternal and embryonic bloodstreams. A placenta transfers nutrients more
efficiently than diffusion does, so placental embiyos can grow faster than those of other
mammals. After birth, young placental mammals suckle milk from nipples on their
mother’s ventral surface.

Representatives of all three mammalian lineages lived alongside the dinosaurs, and many
mammals perished 65 million vears ago in (the mass extinetion that resulted in the
dinosaurs’ demisc. In the alicrmath ol this catastrophic cvenl, mammals underwent a greal
adaptive radiation.

Three mammal lineages diverged from ———--—-—--— 5

1) carly marsupials

2) a singlc ancestor

3) multiple ancestors

4} each formed independently from their early ancestor

Which one is correct about monotremes?

1) Milk is dropped into the baby mouth.

2) Eggs are undeveloped similar to lizards.

3) Their embryonic development is similar to other mammals.

43 Their baby is larger after hatching from egg because of larger allocated space inside
the leathery egg shell.

Which of the following statements is correct?

1) Marsupials are born from genital opening.

2) Marsupials have developed limbs 1o enter the pouch.

3) Marsupials' genital opening is located inside the pouch.

4) Marsupials' milk oozes into the baby mouth.

In placental mammals embryo is nourished -—-—--—--- ;

1) by egg volk

2) directly from mother’s blood

3) by nutrient from maternal tissue

4) by nutrient transmission via placenta

Which of the following statements is correct?

1) Mammals originated from dinosaurs.

2) Dinesaurs were the main cause of mammals' demise.

3) Recent mammal lineages were formed during a short period of speciation.

4) After extinction event. the modern mammals' speciation occurred over a long period
of 65 million vears.
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PASSAGE 3:

An excessive increase in glutamate contributes to glucose-toxicity in B-cells via
activation of pancreatic NMDA receptors in rodent diabetes

In the nervous sysiom, excessive aclivation ol NMDA receplors causces neuronal injury.
Activation of NMDARs has been proposced 1o coniribuie to the progress ol diabetes. The
cllcetl of excessive long-term activation ol NMDARs can be studied on [i-cell lings (c.g.
RINmSI) especially under the challenge of hyperglyeemia. In plasma ol diabetic mice or
patiecnts and in the supernatant ol B-cell Tines treated with high-glucose [or 72h, the
ghitamate level was increased. 1o decompose the released glitamate in RINmST cells.
l-glutamic dehydrogenase (GDII). which catalyzes the conversion of glutamate to
o—ketoglutarate, was applied to [-cell lines under the high-glucose conditions.
Decomposing the released glutamate improved the Glueose-Dependent Insulin Secretion
(GSIS) of P—c¢ells under chronic high-glucose exposure. 1.ong-term trcatment ol fcclls
with NMDA inhibited ocll viability and decrcased GSIS. These elleets were climinated by
NMDARIa subunit (GluNla) knockoui. The NMDAR antagonist MIK-801 or GluN!
knockout prevented high-glucose-induced dysfunction in f-cells. MK-801 also decreased
the expression of pro-inflammatory cytokines, and inhibited 1-kI3 (inhibitor of Kappa 13}
degradation, reactive oxygen species (ROS) generation and NLRIP’3 (nod-like receptor
family pyrin domain containing 3} inflammasome expression in p-cells exposed to
high-glucose. Furthermore, another NMDAR  antagonist, Memantine, improved PB-cells
function in diabetic mice. Taken together, these findings indicate that an increase of
glutamate may contribute to the development of diabetes through excessive activation of
NMDARs m [-cells, accelerating  P-cells  dysfunction and  apoptosis  induced by
hyperglycemia.

Which of the following sentences is incorrect?

1) GDII converts glutamate to @ ketoglutarate.

2) Drabetic patients or mice are hyperglvcemic.

3) l'he released glutamate improves GGSIS of p-cells.

4) Active NMDA receptors contribute to the progression of diabetes.
Which of the followings decreases p-cells viability?

1) Decompeosing glutamate 2) T'reatment with glutamate
3) Treatment with high glucose 4y Treatment with NMDAR antagonist
Treatment with MIK-801 results in ------—--—-- -

1) the expression of pro-inflammatory eyvtokines

2) inhibition of I-kB

3) expression of inflammasomes

4y deereased ROS production

According to the passage, what is responsible for p-eclls dysfunction?

1) NMDAR knockout 2) NMDAR antagonism

3) Decompeosition of glutamale 4y Excessive activation ol NMDARs
Which of the following prevents fi-cells dysfunction?

1) Memantine 2) Glutamate relcasc

3) Inhibition of Kappa B 4) Overactication ol GluNla
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