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問題 1 次の文章を読んで、以下の問１〜5 に答えなさい。 
 
In 2010, Caley Johnson, a graduate student of anthropology at City University of New York, 
arrived at the outskirts of Cape Town, South Africa, to study Stella, a wild Cape baboon. For 30 
consecutive days she followed her, watching and recording exactly what, and how much, she 
ate. 
 Stella’s diet was extremely diverse: almost 90 different foodstuffs over that time. On the 
surface, she didn’t appear particularly discerning. And indeed, the ratio of fats to carbohydrates 
in her diet varied widely from day to day. 
 But when Johnson crunched the numbers, something interesting popped out. When she looked 
at the ratio of combined daily calories from carbs and fats to calories from protein, she always 
got close to 4:1. This happened every day, regardless of what Stella ate. Even more interestingly, 
this ratio was very similar to what is considered nutritionally ideal for a female of Stella’s size. 
Far from being indiscriminate, Stella was a meticulously healthy eater. 
 How did she calibrate her diet so precisely? Doing so is difficult, and even professional 
dieticians have to use computer programs to do it. (1)We think we have discovered something 
profoundly important about human nutrition, which changes how we understand appetite, 
explains the obesity epidemic – and suggests a way of solving it. 
 Our journey began in 1991, when we were colleagues at the University of Oxford. We set out 
to answer two questions. First, how do animals choose what to eat? And second, what happens 
if they fail to follow a healthy diet? To find out, we designed a huge experiment using the most 
voracious and indiscriminate eaters we could think of locusts. 
 We put 200 young locusts in individual plastic boxes and prepared 25 different foods 
containing various proportions of protein and carbohydrates, the main nutrients the insects eat. 
The foods ranged from high-protein/low-carb to high-carb/low-protein, and everything is 
between. Each locust was fed just one of the 25 formulations, in unlimited quantities, until they 
reached adulthood and shed their skin. We meticulously recorded how much each locust 
consumed each day, plus their weight and how much fat and lean tissue they had put on. 
 Once all the locusts had reached adulthood or died, we worked out which diet was closest to 
ideal. For that, we identified the mixture of protein and carbs that allowed locusts to grow and 
survive best. This turned out to be approximately 300 milligrams of carbs and 210 milligrams of 
protein a day. 
 Then we looked at what the locusts had actually eaten. Obviously, they were restricted by their 
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diet, but what was striking was that (2)all of them managed to get close to the ideal amount of 
protein, even if that meant missing the carbs target by miles. 
 This experiment documented for the first time the battle between two nutrients: protein and 
carbs. When the locusts’ food didn’t allow them to eat a balanced diet, they prioritized protein 
over carbs at great cost to growth and survival. (3)In fact, we later realized that what we were 
seeing wasn’t so much a competition between nutrients as between two appetites – one for 
protein, the other for carbs. Locus had two separate appetites. 
 Up to that point, appetite had always been viewed as a single entity, and all-consuming drive 
that compels animals (including us) to eat our fill. Subsequent many studies have shown that 
appetite-driven nutrient balancing is common across the animal kingdom. It has been 
documented in life forms as diverse as cockroaches, beetles, spiders, cats, dogs, mink and 
non-human primates. Given a range of foods to eat, they will always precisely calibrate their 
intake. 
 
出典：New Scientist, 23 May 2020（一部改変） 
 
 
問1 Caley Johnsonが2010年に見いだした興味深い発見は何か、日本語で説明しなさい。 
 
 
 
 
 
 
問 2 下線部(1)を和訳しなさい。 
 
 
 
 
 
 
問 3 著者が 1991 年にどのような実験を行ったのか、日本語で説明しなさい。 
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問４ 下線部(2)は餌の摂取量に関する実験結果を述べた文である。どのような実験結果

であったのか、具体的な数値とともに、「タンパク」と「炭水化物」のふたつの用語を

用いて説明しなさい。 
 
 
 
 
 
 
 
 
 
 
 
 
 
問５ 下線部(3)を和訳しなさい。 
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問題 2 次の文章を読んで、以下の問１〜4 に答えなさい。 

Of the viruses that attack humans, coronaviruses are big. At 125 nanometres in diameter, they 
are also relatively large for the viruses that use RNA to replicate, the group that accounts for 
most newly emerging diseases. But coronaviruses really stand out for their genomes. With 
30,000 genetic bases, coronaviruses have the largest genomes of all RNA viruses. Their 
genomes are more than three times as big as those of HIV and hepatitis C, and more than twice 
influenza’s. 
 

(1)Coronaviruses are also one of the few RNA viruses with a genomic proofreading mechanism 
— which keeps the virus from accumulating mutations that could weaken it. That ability might 
be why common antivirals such as ribavirin, which can thwart viruses such as hepatitis C, have 
failed to subdue SARS-CoV-2. The drugs weaken viruses by inducing mutations. But in the 
coronaviruses, the proofreader can weed out those changes. 

(2)Mutations can have their advantages for viruses. Influenza mutates up to three times more 
often than coronaviruses do, a pace that enables it to evolve quickly and sidestep vaccines. But 
coronaviruses have a special trick that gives them a deadly dynamism: they frequently 
recombine, swapping chunks of their RNA with other coronaviruses. Typically, this is a 
meaningless trading of like parts between like viruses. But when two distant coronavirus 
relatives end up in the same cell, recombination can lead to formidable versions that infect new 
cell types and jump to other species, says Rambaut. 
 
Recombination happens often in bats, which carry 61 viruses known to infect humans; some 
species harbour as many as 121. In most cases, the viruses don’t harm the bats, and there are 
several theories about why bats’ immune systems can cope with these invaders. (3)A paper 
published in February argues that bat cells infected by viruses rapidly release a signal that 
makes them able to host the virus without killing it. 
 
Estimates for the birth of the first coronavirus vary widely, from 10,000 years ago to 300 million 
years ago. Scientists are now aware of dozens of strains, (4)seven of which infect humans. 
Among the four that cause common colds, two (OC43 and HKU1) came from rodents, and the 
other two (229E and NL63) from bats. The three that cause severe disease — SARS-CoV (the 
cause of SARS), Middle East respiratory syndrome MERS-CoV and SARS-CoV-2 — all came 
from bats. But scientists think there is usually an intermediary — an animal infected by the bats 
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that carries the virus into humans. With SARS, the intermediary is thought to be civet cats, 
which are sold in live-animal markets in China. 
The origin of SARS-CoV-2 is still an open question (see ‘Family of killers’). The virus shares 
96% of its genetic material with a virus found in a bat in a cave in Yunnan, China — a 
convincing argument that it came from bats, say researchers. But there’s a crucial difference. 
The spike proteins of coronaviruses have a unit called a receptor-binding domain, which is 
central to their success in entering human cells. The SARS-CoV-2 binding domain is 
particularly efficient, and it differs in important ways from that of the Yunnan bat virus, which 
seems not to infect people. 
 
出典：Nature 2020 May; 581:22-26 より引用、改変 
 
 
問 1 下線部(1)を和訳しなさい。 
 
 
 
 
 
 
 
問 2 下線部(2)の理由を日本語で説明しなさい。 
 
 
 
 
 
 
 
 
問 3 下線部(3)を和訳しなさい。 
 
 
 
 
 



受験番号         
 

6 
 

問 4 下線部(4)の７つのウイルスの種類とその宿主について列挙しなさい。 
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以下の問題１～問題４のうち、二つの問題を選択して解答しなさい。一つの問題につき、１枚の解

答用紙を使用しなさい。紙面不足の場合は解答用紙の裏面を使用してもよい。 

 

 

＜問題 1＞ 

細胞周期に関する以下の問(1)～(3)に答えなさい。 

(1) 細胞周期とは何か、説明しなさい。 

(2) 細胞周期は、４期に分けられる。各々の名称と、細胞の状態を説明しなさい。 

(3) 細胞周期の異常によって生じる疾患を一つ説明しなさい。 

 

 

＜問題 2＞ 

交感神経系と副交感神経系について、以下の問(1)(2)に答えなさい。 

(1) 両者の間の共通点を述べなさい。 

(2) 両者の間の異なる点を、(a) 神経解剖学的特徴、(b) 神経伝達物質、(c) 認知･行動との関係、

(d) 糖代謝への作用、(e) 消化器系への作用、(f) 循環系への作用、(g) 呼吸器系への作用、

(h) 泌尿器系への作用の観点から述べなさい。 

 

 

＜問題 3＞ 

RT-PCR とは何か説明しなさい。また実施する際に使用される酵素について、起源、特徴、機能、

本来担う生物学的役割についても言及しなさい。 

 

 

＜問題 4＞ 

以下の問(1)(2)に答えなさい。 

(1) 多能性性細胞（embryonic stem cell: ES 細胞）および induced pluripotent cell (iPS 細胞)の幹細

胞の特徴や両細胞間の相違について、あなたの知るところを述べなさい。 

(2)  ES 細胞や iPS 細胞を用いた新しい医療の可能性について述べなさい。 
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