
 

 

 
 
 
 

 
 

 
 

 

 

 

 

 

 



This English Question consists of two parts. Complete both parts of this Question.

Part 1.

In the paragraph below, there are 10 word pairs in bold. Write each number on the answer 

sheet, and next to it write the correct word of the corresponding word pair.

The huge mountain of new genome sequences for bacteria and archaea (1) have/has
dramatically reshaped our understanding (2) to/of life’s diversity and expanded (3)
its/our knowledge regarding microbial roles in biogeochemical processes that (4) 
improve/impact atmospheric chemistry, soil fertility, water composition, and 

human health. The (5) genome’s/genomes provide context for metaproteomic and 

metatranscriptomic data, which (6) help/fail to identify the pathways that are 

operational at any time on (7) the/an organism-by-organism basis (e.g., Frias-Lopez 

et al., 2008, Ram et al., 2005). (8) New/Previous genomic information for candidate 

phyla organisms has forced us to rethink concepts (9) unrelated/related to 

microbial community structure and function, the nature of symbioses, and the 

origins of evolutionary innovations. Huge and fundamental questions regarding 

early evolution remain, (10) and/or can only be addressed by better and more 

detailed phylogenetic analyses that leverage more comprehensive sets of genomes.

—adapted from Castelle and Banfield (2018) Cell, 172: 1181-1197



Part 2.

Four of the sentences below come from a single paragraph, and one sentence does not belong.  

The order of the four sentences that belong together has been changed.

On the answer sheet, write the numbers of the four sentences in the correct, original order.

1. It tends to be lower in men—meaning their fourth fingers tend to be longer than 
their second—than in women. 

2. If papers published in the past 6 months are right, a single number is enough to 
show whether people are likely to suffer a premature heart attack, land first 
authorship on published papers, become dependent on alcohol, or put on fat around 
the middle. 

3. Instead, scientists have turned to indirect evidence.

4. Thus, researchers who believe in its predictive power say it reflects a fetus's 
exposure to testosterone and other hormones that guide development, including that 
of the brain.

5. That magic number is the ratio between the lengths of the second and fourth 
fingers, known as the 2D:4D ratio. 



Read the following excerpt (taken from: Mariani S, et al. (2019) Sponges as natural 

environmental DNA samplers. Curr Biol 29:R401–R402), and answer all questions below, in 

English.

At a time of unprecedented impacts on marine biodiversity, scientists are rapidly 

becoming persuaded by the potential of screening large swathes* of the oceans 

through the retrieval, amplification and sequencing of trace DNA fragments left 

behind by marine organisms: an approach known as ‘environmental DNA’ (eDNA).

In trying to circumvent the many challenges associated with water filtration and DNA 

isolation from environmental samples, significant investment is being made in 

expensive, high-tech solutions, such as automated underwater vehicles and robots. 

Here, instead, we explored a simpler, alternative option, based on the recovery of 

eDNA from sponges (phylum Porifera), the planet’s most effective water-filterers. We 

obtained sponge samples from Mediterranean and Antarctic surveys, extracted total 

DNA from their tissues, and obtained tens of thousands of fish DNA reads via 

metabarcoding, which were able to clearly distinguish samples from the two regions. 

One Antarctic sample yielded hundreds of reads from chinstrap penguin (Pygoscelis 
antarcticus) and Weddell seal (Leptonychotes weddellii). We argue that this ‘natural 

sampler DNA’ (nsDNA) approach is poised to become a powerful, affordable, 

universal tool for aquatic biodiversity monitoring globally.

*(swathes: areas)

Question 1. In 2-3 sentences, describe the relative advantages of using sponges for 

sampling eDNA, compared to existing technology.

Question 2. In 1 complete sentence, describe what eDNA is.

Question 3. Two specific species are mentioned as sources of eDNA. What are the 

two species, and from what region on earth were the samples containing 

their DNA collected?



Read the following excerpt, adapted from a 2019 article by Fergus Walsh of BBC News, and 
then answer the questions below.

“All seriously ill children in England with an unexplained disorder will be eligible for 
genome analysis, which involves mapping a person's entire genetic code, from next year. 
It follows a project at Addenbrooke's Hospital and Cambridge University. One in four 
children in intensive care had a genetic disorder, it found.

Researchers were able to give a diagnosis within two to three weeks, which sometimes 
led to a change in treatment or spared children further invasive tests. In each case, the 
whole genome of the child and both their parents were sequenced, which showed 
whether a gene fault had been passed on.

So far, about 350 babies and children in intensive care at Addenbrooke's Hospital have 
had their genome, made up of billions of letters of DNA code, analysed as part of the 
Next Generation Children research project. (1) In two-thirds of cases, the gene error had 
occurred spontaneously rather than being inherited. The children had a range of 
conditions — including birth abnormalities, neurological symptoms including epilepsy, 
metabolic diseases or reduced growth.

(2) One surprising finding was that a child's appearance and clinical symptoms alone 
were rarely a good predictor of whether they had a genetic disorder. Professor Raymond,
who led the project, said the project would be used as a template by the NHS (National 
Health Service) Genomic Medicine Service and rolled out* across England in 2020. This 
will mean that any baby or child in England admitted to intensive care with an 
unexplained condition will be eligible, together with their parents, for whole genome 
sequencing — the first national health service in the world to offer this.”

*(rolled out: put into effect; )

Question 1. On the answer sheet, label the following statements (A, B, C) either “true” or 
“false”. If a statement is false, explain in English why it is false, in a single 
complete sentence.

A) Some children in the Next Generation Children project did not have an inherited disease.
B) All children in intensive care will be eligible for genome sequencing from 2020 onward.
C) All children in the Next Generation Children project suffered from epilepsy.

Question 2. Translate the underlined sentences in the excerpt above, labeled (1) and (2),
into Japanese.


