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1] XOEXEFH UTOBNIEZLEEL,

Many working parents have been instructed to work from home. Because of this forced or
volunteer social distancing, many parents are now dealing with the new normal of having to work
while parenting full time. ( 7 ) mind, those who work remotely tend to be wealthier with
bigger spaces. This *quarantine can be extra challenging for multi-generational families, families
living in close district and multi-family homes.

Others on the front line, including health-care workers, first responders, pharmacists, fire
fighters, cashiers and store clerks, cleaners, truck drivers, etc. are unable to stay home with their
kids. They are desperately ( -f ) safe child-care options. And this is only the beginning of their
struggles.

During this outbreak, parents are suffering. They are dealing with one of the most serious
impacts on the psychological health of the modern-day workforce: work-family conflict. This
conflicthasto ( 7 ) the competing demands of paid work and family obligations. Additional
workplace closures and social distancing practices will make it even harder for working parents
over the next few months.

o) Parents will endure more than what might be psychologically manageable given their levels
of work-family conflict during this crisis. These scenarios will likely be greatest amongst front-
line workers. It is important to recognize the long-term effects of these experiences: This type of
continuous stress does not manifest itself immediately.

Instead, parents will eventually reach a breaking point. Think of their stress from an
engineering standpoint. When a bridge collapses, it isn’t one vehicle that causes the collapse; it’s
the constant strain endured by the bridge’s suspension that eventually leads to its downfall. ; A
similar reasoning can be used here.

COVID-19 is uncovering an underlying problem regarding parents’ access to family-friendly
community resources, including child care, education services and recreational facilities. Most
susceptible are parents with young children who rely on the available resources of their local
community to help with day-to-day child care and social support.

A5 (these issues /1 / study / that / highlights / led / recent ). Parental health and well-being
depends on resources from both the workplace, community and its supportive resources. The most
important of these is safe affordable child care.

Even before the current coronavirus pandemic and its subsequent social isolation, the lack of
access to such resources has been an ongoing challenge for parents, forcing them to make choices
around child care they otherwise would not likely make.

The problem extends to every corner of the country: 44 per cent of children in Canada live
in « child care deserts, neighborhoods where there are more than 50 non-school aged children and
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less than one space for every three children of the same age. These statistics are disturbing and
reveal the number of parents struggling to find sufficient child care. There are serious mental
health consequences for those in under-resourced areas.

Canadian provincial and federal govemments have been quick to respond to the child-care
demand of front-line workers during the COVID-19 crisis. Several Canadian provinces have
provided emergency child-care centers for those in need, limiting numbers and taking special
precautions to stick to social distancing protocols.

*Trudeau’s government has also committed $2 million to supplement *the Canadian Child
Benefit for qualifying parents. The former efforts are formidable in their immediate impact.

) The latter’s, guestionable. Federal funds can help replace lost wages and allow parents not to

work while caring for their children during this time, but money cannot help parents hire
caregivers while working from home, given social distancing and isolation measures.
(Adapted from “Working parents dealing with coronavirus quarantines will face psychological
challenges” by Marisa Young,Copyright©2020 The Conversation Media Group Ltd —EZk %)
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July marks the 55th anniversary of *the Civil Rights Act, which prohibited
discrimination on the basis of race, colour, religion, sex, or national origin. It also enforced
*desegregation of the government-run school system nationwide, largely ending the practice of
educational *apartheid. But while desegregation transformed America's education system, the
way it was implemented by discriminatory school boards in the South was harmful to black
teachers.

In 1954, the Supreme Court ruled in the case of Brown vs Board of Education that ., in the
field of public education the idea of “separate but equal” has no place.” Ten years later, less than
5% of black children in the Southern states of the former *Confederacy were attending school
with whites. The Civil Rights Act, which among other enforcement mechanisms tied federal
education funding to school integration, dramatically changed that: by 1970, more than 90% of
black children attended schools that also taught white children.

For African-American students, the impact of desegregation was overwhelmingly ( B ).

It was one reason why the gap between test scores of black and white students born in 1954 and
those born 30 years later declined by nearly 40%, according to research by Eric Hanushek and
colleagues at Stanford University.

For African-American teachers, it was () a_different story. Before the Civil Rights Act,
Southern black schools were staffed almost exclusively by black teachers. Nearly half of African-
Americans with a post-secondary education living in the South listed teaching as their occupation.
As schools were united, black students were bused to white schools, white teachers were put in
charge of integrated classrooms, and black teachers were moved down to substitute status or
fired—often on the basis of newly-instituted testing and *accreditation requirements. Court cases
over discriminatory firing were repeatedly thrown out and it took until 1971 for the federal
government to mandate non-discriminatory employment practices in public education. By that
point, the integration process, with its associated firings, was largely complete.

Owen Thompson, an economist at Williams College estimates that more than 15,800 black
teachers left schools in the states of Alabama, Georgia, Louisiana, Mississippi, South Carolina,
Tennessee, Texas and Virginia alone. Earlier estimates suggest 38,000 African-American
educators lost their jobs across the South and the border states. The displaced teachers moved to
other professions or moved out of the South entirely.

The share of black teachers in government schools nationwide has continued to decline: from
8.1%in 1971 to 6.9% in 1986 and 6.7% today—this during a period during which the black share
of the population as a whole has risen to nearly 13%. There are a number of reasons for the decline,
including an increased range of professional opportunities for African-Americans in other fields.
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But it is also true that desegregation accelerated a trend towards ( D ) teacher ( E )
standards that continued to disproportionately affect African-Americans. When North Carolina
raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was
associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982.

While higher teacher accreditation requirements reduce the number of black teachers, they
have done little for students of any ethnicity: teacher licensing test scores are weakly related to
outcomes for students. That helps to explain why Mr. Hanushek found ( F ) inaverage
test scores for American 17-year-olds tested between 1987 and 2017, and no further progress in
closing the black-white test gap since the 1980s. The legacy of a discriminatory response to
desegregation continues a half-century on, with limited benefit to children.

(Adapted from “Why America lost so many of its black teachers” by BY C.K. | WASHINGTON, DC, The
Economist.Copyright© —{ﬂ}ﬁ&zg@)

the Civil Rights Act ZARMEE desegregation AFEZERIFELL
apartheid 7 /L h~A ~ (NFEZERIEUR)
Confederacy FAEREA (RIALERFRFIZT A U DB L72FEE 1 1IN L 2EZE)

e L. =39
accreditation FOAE

1 THE (A FEENICEDL S RILEZERL TSN, BBALARI,
2 ( B ) CALZROLEURFBLZUTHOEVRS TERARIVY,

7 positive A negative 7 superficial T essential
I3 THRE (C) X ED X S 72 story 2, 140 Fh 5 180 FRRE THBA L2 3V,

fl4 ( D ) ( E ) ICAAKRLEYRFEOHASOEEZUTMLRBOTEETE X
YA

7~ (D) greater - (E) moral 4 (D) lower - (E) moral
7 (D) greater - (E) nationality T (D) lower - (E) nationality
7 (D) greater - (E) certification % (D) lower - (E) certification

5 ( F ) CALSERLBEURBAZUTNORVTESTERRIVY,

7 significant gains A no significant gains

77 significant decrease T no significant decrease
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1] XOEXEFH UTOBNIEZLEEL,

Many working parents have been instructed to work from home. Because of this forced or
volunteer social distancing, many parents are now dealing with the new normal of having to work
while parenting full time. ( 7 ) mind, those who work remotely tend to be wealthier with
bigger spaces. This *quarantine can be extra challenging for multi-generational families, families
living in close district and multi-family homes.

Others on the front line, including health-care workers, first responders, pharmacists, fire
fighters, cashiers and store clerks, cleaners, truck drivers, etc. are unable to stay home with their
kids. They are desperately ( -f ) safe child-care options. And this is only the beginning of their
struggles.

During this outbreak, parents are suffering. They are dealing with one of the most serious
impacts on the psychological health of the modern-day workforce: work-family conflict. This
conflicthasto ( 7 ) the competing demands of paid work and family obligations. Additional
workplace closures and social distancing practices will make it even harder for working parents
over the next few months.

o) Parents will endure more than what might be psychologically manageable given their levels
of work-family conflict during this crisis. These scenarios will likely be greatest amongst front-
line workers. It is important to recognize the long-term effects of these experiences: This type of
continuous stress does not manifest itself immediately.

Instead, parents will eventually reach a breaking point. Think of their stress from an
engineering standpoint. When a bridge collapses, it isn’t one vehicle that causes the collapse; it’s
the constant strain endured by the bridge’s suspension that eventually leads to its downfall. ; A
similar reasoning can be used here.

COVID-19 is uncovering an underlying problem regarding parents’ access to family-friendly
community resources, including child care, education services and recreational facilities. Most
susceptible are parents with young children who rely on the available resources of their local
community to help with day-to-day child care and social support.

A5 (these issues /1 / study / that / highlights / led / recent ). Parental health and well-being
depends on resources from both the workplace, community and its supportive resources. The most
important of these is safe affordable child care.

Even before the current coronavirus pandemic and its subsequent social isolation, the lack of
access to such resources has been an ongoing challenge for parents, forcing them to make choices
around child care they otherwise would not likely make.

The problem extends to every corner of the country: 44 per cent of children in Canada live
in « child care deserts, neighborhoods where there are more than 50 non-school aged children and

4
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less than one space for every three children of the same age. These statistics are disturbing and
reveal the number of parents struggling to find sufficient child care. There are serious mental
health consequences for those in under-resourced areas.

Canadian provincial and federal govemments have been quick to respond to the child-care
demand of front-line workers during the COVID-19 crisis. Several Canadian provinces have
provided emergency child-care centers for those in need, limiting numbers and taking special
precautions to stick to social distancing protocols.

*Trudeau’s government has also committed $2 million to supplement *the Canadian Child
Benefit for qualifying parents. The former efforts are formidable in their immediate impact.

) The latter’s, guestionable. Federal funds can help replace lost wages and allow parents not to

work while caring for their children during this time, but money cannot help parents hire
caregivers while working from home, given social distancing and isolation measures.
(Adapted from “Working parents dealing with coronavirus quarantines will face psychological
challenges” by Marisa Young,Copyright©2020 The Conversation Media Group Ltd —EZk %)
quarantine (RIIF TR D72 D) FREERRE
Trudeauh /v F— (I F X O EHH)
the Canadian Child Benefit (F 74 ®) REFY

i

1 (7 )~ (7 ) ITARRLEYRFEMAEZ T LVRY, BEMICESRIN, 3
WEEZDUENDABEIIELWVWERIZL TEX 2RI,

come off / search for / do with / care for / keep in
M2 THRE (1) ZBARGEIZR LRIV,
13 THRES Q) IFEEMICEDL 52T E2EBRLTWDD, BBALZRS VY,

M4 THEE 3) @ ( ) NOFEEAZ CIRIZE D L O ICEERIEFIZ Oz, fBE
FIZEEX 72X,

RIS THRE @) ZARAXFTEDOL ) IR E EREIN TV DD, BEAERIZEAL %2
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ROEXEHH, LUTFORWNIEZ RS,

July marks the 55th anniversary of *the Civil Rights Act, which prohibited
discrimination on the basis of race, colour, religion, sex, or national origin. It also enforced
*desegregation of the government-run school system nationwide, largely ending the practice of
educational *apartheid. But while desegregation transformed America's education system, the
way it was implemented by discriminatory school boards in the South was harmful to black
teachers.

In 1954, the Supreme Court ruled in the case of Brown vs Board of Education that ., in the
field of public education the idea of “separate but equal” has no place.” Ten years later, less than
5% of black children in the Southern states of the former *Confederacy were attending school
with whites. The Civil Rights Act, which among other enforcement mechanisms tied federal
education funding to school integration, dramatically changed that: by 1970, more than 90% of
black children attended schools that also taught white children.

For African-American students, the impact of desegregation was overwhelmingly ( B ).

It was one reason why the gap between test scores of black and white students born in 1954 and
those born 30 years later declined by nearly 40%, according to research by Eric Hanushek and
colleagues at Stanford University.

For African-American teachers, it was () a_different story. Before the Civil Rights Act,
Southern black schools were staffed almost exclusively by black teachers. Nearly half of African-
Americans with a post-secondary education living in the South listed teaching as their occupation.
As schools were united, black students were bused to white schools, white teachers were put in
charge of integrated classrooms, and black teachers were moved down to substitute status or
fired—often on the basis of newly-instituted testing and *accreditation requirements. Court cases
over discriminatory firing were repeatedly thrown out and it took until 1971 for the federal
government to mandate non-discriminatory employment practices in public education. By that
point, the integration process, with its associated firings, was largely complete.

Owen Thompson, an economist at Williams College estimates that more than 15,800 black
teachers left schools in the states of Alabama, Georgia, Louisiana, Mississippi, South Carolina,
Tennessee, Texas and Virginia alone. Earlier estimates suggest 38,000 African-American
educators lost their jobs across the South and the border states. The displaced teachers moved to
other professions or moved out of the South entirely.

The share of black teachers in government schools nationwide has continued to decline: from
8.1%in 1971 to 6.9% in 1986 and 6.7% today—this during a period during which the black share
of the population as a whole has risen to nearly 13%. There are a number of reasons for the decline,
including an increased range of professional opportunities for African-Americans in other fields.

6
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But it is also true that desegregation accelerated a trend towards ( D ) teacher ( E )
standards that continued to disproportionately affect African-Americans. When North Carolina
raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was
associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982.

While higher teacher accreditation requirements reduce the number of black teachers, they
have done little for students of any ethnicity: teacher licensing test scores are weakly related to
outcomes for students. That helps to explain why Mr. Hanushek found ( F ) inaverage
test scores for American 17-year-olds tested between 1987 and 2017, and no further progress in
closing the black-white test gap since the 1980s. The legacy of a discriminatory response to
desegregation continues a half-century on, with limited benefit to children.

(Adapted from “Why America lost so many of its black teachers” by BY C.K. | WASHINGTON, DC, The
Economist.Copyright© —{ﬂ}ﬁ&zg@)

the Civil Rights Act ZARMEE desegregation AFEZERIFELL
apartheid 7 /L h~A ~ (NFEZERIEUR)
Confederacy FAEREA (RIALERFRFIZT A U DB L72FEE 1 1IN L 2EZE)

e L. =39
accreditation FOAE

1 THE (A FEENICEDL S RILEZERL TSN, BBALARI,
2 ( B ) CALZROLEURFBLZUTHOEVRS TERARIVY,

7 positive A negative 7 superficial T essential
I3 THRE (C) X ED X S 72 story 2, 140 Fh 5 180 FRRE THBA L2 3V,

fl4 ( D ) ( E ) ICAAKRLEYRFEOHASOEEZUTMLRBOTEETE X
YA

7~ (D) greater - (E) moral 4 (D) lower - (E) moral

7 (D) greater - (E) nationality T (D) lower - (E) nationality
7 (D) greater - (E) certification % (D) lower - (E) certification

5 ( F ) CALSERLBEURBAZUTNORVTESTERRIVY,

7" significant gains - no significant gains
77 significant decrease T no significant decrease
7
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1] XOEXEFH UTOBNIEZLEEL,

Many working parents have been instructed to work from home. Because of this forced or
volunteer social distancing, many parents are now dealing with the new normal of having to work
while parenting full time. ( 7 ) mind, those who work remotely tend to be wealthier with
bigger spaces. This *quarantine can be extra challenging for multi-generational families, families
living in close district and multi-family homes.

Others on the front line, including health-care workers, first responders, pharmacists, fire
fighters, cashiers and store clerks, cleaners, truck drivers, etc. are unable to stay home with their
kids. They are desperately ( -f ) safe child-care options. And this is only the beginning of their
struggles.

During this outbreak, parents are suffering. They are dealing with one of the most serious
impacts on the psychological health of the modern-day workforce: work-family conflict. This
conflicthasto ( 7 ) the competing demands of paid work and family obligations. Additional
workplace closures and social distancing practices will make it even harder for working parents
over the next few months.

o) Parents will endure more than what might be psychologically manageable given their levels
of work-family conflict during this crisis. These scenarios will likely be greatest amongst front-
line workers. It is important to recognize the long-term effects of these experiences: This type of
continuous stress does not manifest itself immediately.

Instead, parents will eventually reach a breaking point. Think of their stress from an
engineering standpoint. When a bridge collapses, it isn’t one vehicle that causes the collapse; it’s
the constant strain endured by the bridge’s suspension that eventually leads to its downfall. ; A
similar reasoning can be used here.

COVID-19 is uncovering an underlying problem regarding parents’ access to family-friendly
community resources, including child care, education services and recreational facilities. Most
susceptible are parents with young children who rely on the available resources of their local
community to help with day-to-day child care and social support.

A5 (these issues /1 / study / that / highlights / led / recent ). Parental health and well-being
depends on resources from both the workplace, community and its supportive resources. The most
important of these is safe affordable child care.

Even before the current coronavirus pandemic and its subsequent social isolation, the lack of
access to such resources has been an ongoing challenge for parents, forcing them to make choices
around child care they otherwise would not likely make.

The problem extends to every corner of the country: 44 per cent of children in Canada live
in « child care deserts, neighborhoods where there are more than 50 non-school aged children and

4
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less than one space for every three children of the same age. These statistics are disturbing and
reveal the number of parents struggling to find sufficient child care. There are serious mental
health consequences for those in under-resourced areas.

Canadian provincial and federal govemments have been quick to respond to the child-care
demand of front-line workers during the COVID-19 crisis. Several Canadian provinces have
provided emergency child-care centers for those in need, limiting numbers and taking special
precautions to stick to social distancing protocols.

*Trudeau’s government has also committed $2 million to supplement *the Canadian Child
Benefit for qualifying parents. The former efforts are formidable in their immediate impact.

) The latter’s, guestionable. Federal funds can help replace lost wages and allow parents not to

work while caring for their children during this time, but money cannot help parents hire
caregivers while working from home, given social distancing and isolation measures.
(Adapted from “Working parents dealing with coronavirus quarantines will face psychological
challenges” by Marisa Young,Copyright©2020 The Conversation Media Group Ltd —EZk %)
quarantine (RIIF TR D72 D) FREERRE
Trudeauh /v F— (I F X O EHH)
the Canadian Child Benefit (F 74 ®) REFY
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ROEXEHH, LUTFORWNIEZ RS,

July marks the 55th anniversary of *the Civil Rights Act, which prohibited
discrimination on the basis of race, colour, religion, sex, or national origin. It also enforced
*desegregation of the government-run school system nationwide, largely ending the practice of
educational *apartheid. But while desegregation transformed America's education system, the
way it was implemented by discriminatory school boards in the South was harmful to black
teachers.

In 1954, the Supreme Court ruled in the case of Brown vs Board of Education that ., in the
field of public education the idea of “separate but equal” has no place.” Ten years later, less than
5% of black children in the Southern states of the former *Confederacy were attending school
with whites. The Civil Rights Act, which among other enforcement mechanisms tied federal
education funding to school integration, dramatically changed that: by 1970, more than 90% of
black children attended schools that also taught white children.

For African-American students, the impact of desegregation was overwhelmingly ( B ).

It was one reason why the gap between test scores of black and white students born in 1954 and
those born 30 years later declined by nearly 40%, according to research by Eric Hanushek and
colleagues at Stanford University.

For African-American teachers, it was () a_different story. Before the Civil Rights Act,
Southern black schools were staffed almost exclusively by black teachers. Nearly half of African-
Americans with a post-secondary education living in the South listed teaching as their occupation.
As schools were united, black students were bused to white schools, white teachers were put in
charge of integrated classrooms, and black teachers were moved down to substitute status or
fired—often on the basis of newly-instituted testing and *accreditation requirements. Court cases
over discriminatory firing were repeatedly thrown out and it took until 1971 for the federal
government to mandate non-discriminatory employment practices in public education. By that
point, the integration process, with its associated firings, was largely complete.

Owen Thompson, an economist at Williams College estimates that more than 15,800 black
teachers left schools in the states of Alabama, Georgia, Louisiana, Mississippi, South Carolina,
Tennessee, Texas and Virginia alone. Earlier estimates suggest 38,000 African-American
educators lost their jobs across the South and the border states. The displaced teachers moved to
other professions or moved out of the South entirely.

The share of black teachers in government schools nationwide has continued to decline: from
8.1%in 1971 to 6.9% in 1986 and 6.7% today—this during a period during which the black share
of the population as a whole has risen to nearly 13%. There are a number of reasons for the decline,
including an increased range of professional opportunities for African-Americans in other fields.

6
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But it is also true that desegregation accelerated a trend towards ( D ) teacher ( E )
standards that continued to disproportionately affect African-Americans. When North Carolina
raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was
associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982.

While higher teacher accreditation requirements reduce the number of black teachers, they
have done little for students of any ethnicity: teacher licensing test scores are weakly related to
outcomes for students. That helps to explain why Mr. Hanushek found ( F ) inaverage
test scores for American 17-year-olds tested between 1987 and 2017, and no further progress in
closing the black-white test gap since the 1980s. The legacy of a discriminatory response to
desegregation continues a half-century on, with limited benefit to children.

(Adapted from “Why America lost so many of its black teachers” by BY C.K. | WASHINGTON, DC, The
Economist.Copyright© —{ﬂ}ﬁ&zg@)

the Civil Rights Act ZARMEE desegregation AFEZERIFELL
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e L. =39
accreditation FOAE

1 THE (A FEENICEDL S RILEZERL TSN, BBALARI,
2 ( B ) CALZROLEURFBLZUTHOEVRS TERARIVY,
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I3 THRE (C) X ED X S 72 story 2, 140 Fh 5 180 FRRE THBA L2 3V,
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7 (D) greater - (E) nationality T (D) lower - (E) nationality
7 (D) greater - (E) certification % (D) lower - (E) certification

5 ( F ) CALSERLBEURBAZUTNORVTESTERRIVY,

7" significant gains - no significant gains
77 significant decrease T no significant decrease
7

50



[u—

e

ELABROME

SR24F11 A 7TH

FECl S IV N NR=UH

13 : 00~14 : 30

5 ¥ h 9 R—
(90 43)
E B ¥ H
RBBABOESERHHET, T IFERF, MMBERAK ZBEVTIIVvIER
o
Zo TREM ) 1329 —UdH 0 E3, IREMF ISR UIAENTWD BRI A

EHME L THBICER L THEWETAL, =oM%, FIRIARERROEFT 72 &2
HoTHEITIER LTS E S, AFF RIS RNTIES N,

RIEM-) oz, AR (R280), TAEHK] (B 18 2L ET,
FloREFELELS LET, B SN mRFrEITRBREHTERICER T2 &
NTEET, 2720, HEICETIALZLEZD, FTOVEZMTZD LRNTLES
VY,

RENE, T RIME (v — XUV BE) TREAL, R—Xy - GESER S
LTIV EH A,

RZAK) OZBRFLFE S & FEEE S L >& 2 1 238 1T,
SENTICZREL R UG SE T L, B INCHEOETZ, Fox 0 LHHH
TEDHEIICRBALTLIZEN,

AL, 7 TR OfFESNIZEITICRAL T EE 0,

AEBRAE T 21T TR 2L 90T, Fbigo TIWniFEHEA,

M1, TAE M) 3R bR TS,

51



52

_:0) O_‘\\
NV B



53

—ZDOR—VIEBAE—



I. T FELIHAT, UTFTOMWIIEZ 72X,

The study, published Monday by Federal Reserve Bank of New York economist Kristian Blickle
and unveiled in the Wall Street Journal, examines the effects of the Spanish flu, which killed an
estimated 50 million people worldwide between 1918 and 1920.

Based on data from German cities, Blickle’s paper asserts that “influenza deaths of 1918 are
correlated with an increase in the share of votes won by right-wing extremists, such as the National
Socialist Workers Party” in Germany’s 1932 and 1933 elections, which led to Adolf Hitler’s election
as *chancellor.

Blickle writes that deaths from the flu “spurred resentment of foreigners among the survivors,”
which, over time, led to increased support for racist and xenophobic parties. These sentiments, he
writes, were affected by “the influences of local unemployment, city spending, population changes
brought about by the First World War, and local demographics or when we instrument for influenza
mortality.”

(D His thesis strikes a raw nerve as worries grow in the United States and Europe as to the long-

term political effects of the coronavirus and the economic devastation it is wreaking worldwide, with

unemployment soaring to record levels. In the United States, there are already signs that extremist

political groups are using the pandemic to strengthen their causes, with *anti-Semitic messaging and
Nazi motifs cropping up in anti-lockdown protests.

But Thomas Weber, a professor of history and international affairs at the University of Aberdeen
and author of numerous books on Germany and the rise of Nazism, is skeptical. “When you look at
the evidence, there is no causal link” between the pandemic and political extremism, he tells Haaretz.

Weber, who wrote 2010’s “Hitler’s First War” and 2017’s “Becoming Hitler: The Making of a
Nazi,” says he was “very surprised” at the conclusions drawn by such a prominent institution as the
Federal Reserve Bank of New York.

As Weber sees it, the death and devastation of the First World War, its economic aftermath and
the failure of the [ @ ] were clearly responsible for the political transformation that allowed
for the rise of Hitler and Nazi ideology; there is nothing to show that the trauma of the pandemic had
anything to do with it, he says.

Hitler never linked his anti-Semitic ideology to the Spanish flu, says Weber. He has found that
“no one in postwar Germany blamed the Jews for the outbreak.” While in medieval times plagues
like the Black Death heightened European anti-Semitism, after 1800, Weber says, that link was far

less common.
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A close reading of Nazi writings, including those of Hitler himself and of figures like Joseph
Goebbels, found that the disease “doesn’t become part of the political discourse” nor “part of the
collective memory.”

Blickle analyzed municipal spending levels and voter extremism in the years between the
Spanish flu outbreak and the run-up to Hitler’s election in 1933. He found that “areas which
experienced a greater relative population decline” because of the flu also spent “less, per capita, on
their inhabitants in the following decade.” These places, he said, then experienced a more significant
shift toward extremism than the rest of the country.

Blickle “seems to be arguing there was a hidden impact” of the pandemic, says Weber, who
interpreted the paper as “attempting to show a correlation between the mortality rate due to Spanish
flu in German cities and the tendency to vote for the Nazis. But, the variance is very small —
particularly when you compare them to the enormous loss of life in the First World War.”

“Overall, it was the death of over 1.7 million Germans in the Great War that radically reshaped
the demography of German cities,” not the country’s 287,000 victims of the Spanish flu, Weber says.

As he sees it, Blickle’s correlation between post-pandemic economic strife and its political effect
is the result of the same underlying factor, not a causal relationship.

“We are talking about poor cities. Such cities were struggling to deal with the influenza outbreak,
and ended up with high mortality rates,” Weber says. Poverty exacerbated their difficulties, and they
“had trouble with reduced public spending after the pandemic and after the war — because they
couldn’t afford to spend as much — leading to more voting for extremists. Yes, there is a correlation,
but both look like they are a function of those cities being poor rather than one leading to the other.”

Weber says that in his past research, he has attempted to separate out the influence of the Spanish
flu on German radicalization by looking at countries that were not involved in the First World War.
“When I looked at those countries, I couldn’t find any kind of figures that would suggest a correlation

between a high mortality rate and radicalization in the decade after,” he notes.

(Adapted from "Did the Spanish Flu Pandemic Really Lead to the Rise of Nazism?" byAllison Kaplan Sommer,
Haaretz Daily Newspaper. Copyright©Haaretz Daily Newspaper Ltd.All Rights Reserved — 3Rt %)

*chancellor : the head of the government in some European countries, such as Germany

*anti-Semitism : hostility to or prejudice against Jews
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II.  Read the text below and complete the task.

2019 marked the passage of 10 years since the start of *the lay judge system, in which
ordinary people take part in the hearings of criminal court trials. It is critical to improve public
understanding of the system and continue emphasizing the significance of participating in lay judge
trials.

The purpose of introducing the system was to heighten the people's confidence in the judicial
system through participation in trials. More than 90,000 persons have so far served as lay judges or
supplementary lay judges, and close to 12,000 defendants have been given sentences.

There have been many cases in which popular feelings have been applied in the rulings.

There has been a conspicuous tendency among lay judges to opt for severe punishments in
sex crimes, compared with those handed down during the time when cases were exclusively
examined by professional judges. This is a result of the public's severe stance on despicable offenses
being reflected in their judgments. The fact that more than half of the suspended sentences included
probation seems to indicate that lay judges placed importance on rehabilitating the accused.

The scene in courtrooms has changed. Courts of justice invite witnesses to directly testify,
rather than examining the records of oral statements made during investigations. This style has taken
root. There is no doubt that the system is achieving easy-to-understand trials.

Due to the necessity of clarifying points of contention before the start of a trial, prosecutors
have expanded the disclosure of evidence to defense lawyers. There has been an increase in the
percentage of defendants released on bail, partly because of their requests to secure enough time for
preliminary discussions with defense counsels. It is safe to say that the lay judge system has caused
changes in the management of criminal justice.

What is worrying is a continued increase in the percentage of people who decline to serve as
lay judges despite being nominated for that position. The figure was 53 percent at the start of the
system, but it jumped to 67 percent in 2018.

If this trend goes unchecked, the position of lay judge will, sooner or later, be assumed only
by people who have a lot of time to spare. A lack of balance in the occupations and ages of lay judges
could shake the basis of the system, which seeks to reflect the viewpoints held by a wide range of
people in trials.

The probable cause of the problem is that lay judge trials last for extended periods. The average
length of required time, starting with the first hearing of a trial and ending in the pronouncement of
a judgment, has more than doubled over the past 10 years. Needless to say, the time necessary for
those procedures must be secured to examine a case thoroughly, but courts of justice should be
advised to devise plans for examining cases as swiftly as possible.

Another key is the degree to which corporations and other entities from which people are sent

-7-
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for trials will cooperate in creating an environment in which people can easily participate.

Some have persisted in saying that lay judges' experience has not been shared among the
public, resulting in the lack of progress in promoting understanding of the system. It is
essential to examine whether the duty of confidentiality imposed on lay judges is hindering them
from relating their valuable experience to others.

Another task is to ease the burden of serving as a lay judge. A total of 37 defendants were
sentenced to death in lay judge trials, and three of those convicts have been executed. There is no
telling how greatly lay judges feel psychological pressure as they have to make such extreme choices.
Providing meticulous care is important, such as facilitating a system in which continued consultations

can be provided.

(Adapted from “Public's growing reluctance to serve as lay judges a worrying trend”, in: The
Yomiuri Shimbun, 19 May 2019.)

*the lay judge system:

The lay judge system is a system in which ordinary citizens called ‘lay judges’ hear legal cases together
with professional judges. Lay judges are chosen randomly from among all adult citizens, and when chosen
they only serve as lay judges for one specific case. In a panel with professional judges (usually six lay
judges and three professional judges), lay judges hear the trial, examine the evidence, determine whether

the accused is guilty or not and, if the accused is found guilty, decide on an appropriate punishment.

Task: Write an interview script with Ms/Mr A, who has served as a lay judge, with reference to the
text. You can include Ms/Mr A’s imaginary experience in the script. Be sure to use your own words
and not simply copy sentences or phrases from the text. Your answer should be approximately 150

words in total. Indicate the number of words you have written at the end of the composition.

Your answer should be in the following format:

JOURNALIST: Thank you for agreeing to this interview. I would like to ask you some questions

about your experience serving as a lay judge.

JOURNALIST: | (Question 1)

Ms/Mr A: (Answer 1)

JOURNALIST:| (Question 2)

Ms/Mr A: (Answer 2)
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JOURNALIST:| (Question 3)

Ms/Mr A: (Answer 3)

JOURNALIST: Thank you very much for your time.
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5. NIKRESERLZVRLUTHRRAZDOLT B,

(1) 184m OELAHOBEHIZIZIAE CTRET 2 I LVARETHIZ L&, 10 AL
LEEET S I LEATETHS I L2 TN TIRE,

(2) 130 5m OEAFOBMICIL 10 ANERET 52 L ATHETH ST L 2R,
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[3] n %IEOD?%%[’ Qp; A1, A2, ,0p %:3’,2,@\0)%%&& lJVC, %%ﬁ
f(ﬂf) = anxn + an—lxn_l."‘ an_2$n_2 o+ a1$‘+ ag

BERD. REL, a#lET 5. phRRESIE f(p) BRETHELE, RO (A) %
2% (B) B D IID 2 & RRE.

(A) a;=0(i=1,23--,n) D ag REHTH 3.

(B) ai:-O (7::0,2,3,4,"' ,n) Vi) Glzl‘ﬁ%%.
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[4) n 2FBOBEREL,

™

K,L:/Q:c“sinz dz, Ln=/2x”cosx dz
0 0
L35,

(1) n=1,2,3,--- KX UTK,, L, »H7TiiftR%z Rk k.

(2) K, 2k &.
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KERERLEE 25, MRIZRIE AB 7 538 SFICES 21Z U7z, MNRE LU
726 d BSEPLE BEJIERTEZ DL, ENNMEEOREX R g T5. MUT
DEIVICE X X.

(1) MNROIEEDOKRE X ag &, m, M, g, 0 DF»SBER S DEAVTEY,
(2) BHEDLRIIZHOREE Fk, m, M, g, 0 OF i R0ER S DEANTEE.
K2 DX 512, BARVEBEICOVWTER 5. /INRENTE AB KB EEICERIZ

BLIE T, BiREILERNS Z LR INEE b TEENZ I U D, BOIEEILR
WZihoThAMEZIEL T 5. PNRIFE AB 2522 REHSTORKEXE N 53,

(3) B HREKHAED) SRz ED/PNROEHFNCONWTE X 3.
(a) N %, m, M, g, b, 0 OF»505E b DEAVTEY.

(b) #HE AB i< 5 HED/NROIEE a &, m, M, g, b, 0 DF»SRBERHD
ZRHWTRE. 2L, MEEOAZEIMNEAEZTI2MELELT 3.

(4) RE L L-BRIE BRIz &, RIAS AAOBEDEHHERE, M, g,
va9®¢# LIAVER S DEFAVWTERE.

@)ﬁu@w)@¢@@MEWa BXU, H@MEﬁb% rhetim, M, g, 0 @
Hi 5B R D DEFWTHEE.
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B2 m3oksi, APrkolrrporcB EE M OAREINTNS. &
AT UCAEE 0 2T AHE AB £ /KERE BC 235, AV AB ¥ /KFH BC
BIEBICEEVWER TR 5PIER L TV, £z, KFEE BC OERICIIROEREIL -
MoTW53.,

B, BREFLELTED, BOEMISRELRBCEL TW:., KEXDERTE2HE
B m (m < M) O/Nj%E, ME AB LTAREBC »50@E2 h LA 3MEICES,
BHICFRIER L. 208K, MRIEZAORE AB B X U0/KFEE BC 253 RN13 2L
R GEBIL, Ry IEMEZE L. INRERORFE G e (0<e<1) 255, %7,
BRKDP SIS 2R EFT 2D T 5. INRBEIUAICIE: S  BRIER Y &
BHIERTE3b0L L, BENMREOKRE X% g, KEHHOREREAEREL L
T, UTORNCEZ &,

(1) /PRI BT BERMD/NROEE vy &, m, M, 0, h, g DFPLRBERLDD
ZHWTRE. ~

(2) PRERDPEZEL F-EROEENCOWTE X 5.
(a) NROEE v, BOEEV, 2, FNTm, M, e, vg DFLLLBELREDE
HWTRE.
(b) "NROBIZIT ZHIHEE uy(=v, — V1) &, m, M, e, vg DFDSHHBERD
DERNTERE.

(3) IR L/NERIZ, RCHLRABABEL, MHEEZED T LK, BURK
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(4) (a) PRERD n[EH (n=1,2,...) OEEHIE ET-EHERD/NROE T 2 N
FER u, 2L, MREWD n+ 1 BEOHESS E 2 EHMONROB I T
SMENEEER u, £ T 3. up, ul, &, TNETN m, M, e, vg, n DFDSHNE
2D HNTERE.
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(6) M =2m, 0=45° e=1/2, BC BOHEH L = vV2h DBEEITOVTEZ 3.
(a) /NRDPEX vg THEBD2HRC ETHENTZDICET MM to & L, /R
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(MRERME [1] cRERE L)

(1] koxtssgs, UFoM1p6Ms 82 L,

kT R U s NaClid, B0 A fiERic 2 < Tla7e bRV EEAME Ch 5. OEKE

AFUFERTHY, T R TALFy Na' LA A2 CUA T | ATHO-DN T3,

NaCl i, BT MU v 228+ 2] 4 | BoERE LTAV SRS, ZDFIETIE,  NaCl

DI LR R L TV E =T RS AL 2T, REAEF LU v AR LR S,

pILB LI RBEARRT b U VLA EBEVTRRT L) Y 22785, “BILREL T U E=7 2 EIY

LTHAATE2ANZIOFEORHHMTHY, flziE, 7rEeE=T71%, RISBBRTERLE

[ & |e kBB LD VLY A RS SETERIRT 5,

F7c, NaCl KIEkz BEROMET 2 &, MFTETERICHEAIN TV BKEEET F U 7 A7

BOND, MEDCEVKBRILT ) Y AEELEDIC, BEMICHA 4722588 5 %
Y LT FERAV RTINS,

i1

fi12

fi3

fi4

o [ 7 | e [ = | A ENREAE ST,

TR ) ORISEILERIERTET,

THRER b) DRIGEALERIGKTET,

A AR LT, BIFORMWZE R X,

(1)

(2)

—fRIZ, A FERIT, BEOMVWERBITREBEOERVIEEBTRLEDILEYTH
%o NaDAFTAMETRAF—HR 514 eV T, CIOBEFBMIMN3.62 eV TH B & X,
RORIGDBALEFTBR L ET, MEOBRBELENRICEY, 2721, KIGBOHEIT
Kl &L, 2O8BEITEDETFIHET 5,

Na () + CI(R) — Na* (R) + CI (K

2B, (R) FIRERELZRL, BRAKGKLZRTIL LT 5, £z, A3 bRV

F—BLOEFBNNL, KF 1ECHTEIRXALF—ETHY, 1eV=160x10"7,
FRH FuEK = 6.02x10° /mol £33, _ |

A FURERTIE, BA A2 EBRAFURZEICHAE L SIEMICESI L T\ 5, B
DEIBAFT L EBAZTITELTEY, BAF v LBA AT VOEROIZE > TE
R5FEREEE LD, B 1R TLH1Z, NaCl 28 CsCl LRI UiEREErL Ly
B & fRIR R X,
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15 NaCl AKEBOBRIBICEL T, ROL I BREREIT o7, UTORMWICEX X,

EB D2 0L 5T, B — ORI (TR0 %8 %, IO TR 0.10 mol/L ¢ NaCl

KW AN, BREEIE, < E2RIE LT3V EBRICS RO CESAM LI,
BRI L Gthd THERECRE L, AR S & CRBAEO% M L

Teo o BB BRI AT AR M 72 & = 5, BENFAE LT, |

BEME il B<E

(JFE#K)

+
Nacmdmﬁ )

K NaCI7K ¥

X 2

(1) TNENOBETOREEE DT, 2kt LTORISEILERER TE,

(2) FHES ) DRIEEA AV FERCET,

(3) BRAOMLIZDOE, WELE AQNOs KIEEE AT, BoTWD CrosHs Liz, M
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The SIR model is a médel for the number of people infected with an infectious disease in a closed
population over time. It was proposed to explain the rapid rise and fall in the number of infected patients.

The model assumes that the population size is fixed (in another words, no births, deaths due to disease,
or deaths by natural causes), incubation period of the infectious agent is instantaneous, and duration of
infectivity is same as length of the disease. It also assumes a completely homogeneous population with no
age, spatial, or social swucture.

The model consists of a system of three coupled nonlinear ordinary differential equations,

%S(t) = —b%l(t) ) (D)
L1 = b—ST(VQI(t) —kI(®) 2
) _

SR(t) = k() 3)

where ¢ is time, S(t) is the number of susceptible people, I(t) is the number of people infected and
infectious, R(t) is the number of people who have recovered and developed immunity to the infection, N

is the population size and N = S(t) + I(t) + R(t), b isthe infection rate, and k is the recovery rate.

(Adapted from "Kermack—McKendrick Model" of Created,developed, and nuftured by Eric Weisstein
at Wolfram Research,MathWorld , Copyright© 1999—2021 Wolfram Research, Inc.https://

mathworld.wolfram.com/about/terms.htm! —£Be&Z)
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incubation period: & {RIHK] infectious agent: J/EA
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nonlinear ordinary differential equations: FEHRE &5 HTE

susceptible: 'EFL 5 % immunity: %%



B RTINS EN T, BEDENLEMEERD L.

7L, BT S = N ET 5, GEHBRGET L)

M2 RITPIICBNT, BREFRLEPANTHREBEERIHEmML ., R TREN5,
1(t) = AeBt ‘
ZIT, ABXUBEEKTH S, SR ETND 2) RTHEDNT, HfTHd 1 ADES
EDOHRELLE. ERABIUBERD XK,

L. WA S() =N 95, GEHEEDLRETIL)

|}

B3 AXZZZIT. T () Z23EEIC

|

AR,

B4 BRILARBICERERI DT 5720103, BIEMEIOANOD, ZOBGEICHT 5%
EZ2bDORENHDHN, TORGEZHEATEAL. EHBEELRTIL)



ZDOR—TIFRA

113



ZDOR—UI5H

114



SF0 3 EE
FALKR FH R
AO A I #A

A ER EER

1. fRSEERTIZ9: 15 ~ 10:45 TF,

2. FEERIX2PIHV ET (RIE1, ME2),

3. MRAFIRIZA MDD ET, 4kl b, ZRES, KLAEZTALTIESN,
4 RSP DT EDBFNCEZRBAL TSN,

5. BRI RO AV TL RS,

115



REEE 1 KOXEETER, UTFOBVICEZ X,

We know you would never do it. But some people pee in swimming pools and hot tubs.
Now researchers can measure this disgusting behavior. They’ve found a simple way to
estimate the volume of urine in a pool. The technique could help people decide when to
change some or all of the water in a pool or hot tub, the researchers say. But the new
research isn’t really meant to create new rules for pool managers. It’s supposed to

emphasize a message: Don’t pee in the pool!

By itself, urine in pools isn’t a problem. That’s because a healthy person’s pee is typically
sterile’!, or germ*?-free, says Lindsay Blackstock. She’s an analytical chemist at the
University of Alberta in Edmonton, Canada. But pool water also contains chlorine™, a
chemical that kills germs. Trouble can arise when that chlorine reacts with urine.‘ It can
trigger the production of dozens of new byproducts. Many of these new chemicals will
cause no harm. some, especially one called trichloramine, are known irritants.
WL ZBREN Y 70T I L) BRIV LAk ol l LT,

BELLENEBRNWEZ L3H BT TH 5, That distinct “swimming pool smell”

at most pools doesn’t come from the chlorine, notes Blackstock. It’s trichloramine. It can

sting the eyes and the pungent chemical also can irritate the lungs.

As pee in a pool increases, the amounts of trichloramine will too. )The more trichloramine

there is, the more irritating it can be to swimmers. So Blackstock and her teammates wanted

to see if they could estimate how much urine was present in pool water. There’s no simple

way to test for urine directly.

the researchers needed a marker for the urine — some substance that would signal
the likely presence of pee. And that’s what caused them to focus on acesulfame potassium™,
It’s an artificial sweetener used in foods and drinks. The chemical is also called Ace-K for
short. It makes a good marker for pee, says Blackstock. For one, it has no natural sources
and is very stable. It doesn’t break down at normal temperatures, which is why many food
manufacturers use Ace-K. Even after being stored in foods at room temperature for 10
years, it won’t have broken down. It also won’t break down in pools or be removed during

water-cleanup treatments.

A= IS >
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, Ace-K passes right through the human body without being digested. That makes
it a great choice as a low-calorie sweetener. But it also made Ace-K a good choice for their
study, sayé Blackstock. The substance doesn’t leave the body in sweat, breath or poop.
~ Ace-K only leaves the body in urine. And when it comes out, it will be the same form of

the chemical as had been ingested.

First, the researchers needed to know how much Ace-K is present in the average person’s
urine. They collected urine samples from 20 people and (ymixed them together. Each
milliliter of urine contained 2.4 micrograms of Ace-K. , on 15 days in August 2016,
the team collected water samples from two swimming pools in a city in Canada. One pool

held 420,000 liters. The other had twice that volume. On the same days, the researchers

also collected three samples from the city’s water supply. If there were no pee in the pools,
they should have had similar levels of Ace-K. The smaller pool, , had 156
nanograms of Ace-K per liter of water. And the larger pool had even more, 210 nanograms
per liter. That addsup to [ A ] of urine in the small pool. The larger pool held a whopping
[ B ] of pee!

These pools probably aren’t unusual, says Blackstock. In 2014, the same researchers found
Ace-K in unusually high concentrations in 21 public swimming pools, 8 hot tubs and even
a private swimming pool. In other words, every pool and hot tub they tested had pee in it.
- Blackstock and her team shared their new findings online March 1 in Environmental

Science & T echnology Letters.

@The team’s approach “is a pretty cool idea,” says Beate Escher. She’s a toxicologist at
the Helmholtz Center for Environmental Research in Leipzig, Germany. Researchers have
- used Ace-K before to measure water pollution, she says, both on and just beneath Earth’s
surface. And Ace-K holds some advantages over other substances that researchers have
used as a marker of urine. Caffeine, , can break down after it leaves the body. “Ace-
K is much more stable,” Escher says. Like Blackstock and her team, Escher suggests the

best way to tackle urine in pools is prevention, not clean-up: () “Self-control is the best

thing.”
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Note: *Isterile; An adjective that means devoid of life. *’germ; Any one-celled
microorganism, such as a bacterium, fungal species or virus particle. **Chlorine; A
chemical element with the scientific symbol Cl. **potassium; A chemical element with the
scientific symbol K.
(Adapted from “Scientists know that you pee in the pool” by Sid Perkins,Science News, Society
for Science & the Public. Copyright © Society for Science & thePublic 2000-2021. All rights
reserved. —HE)
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i 4
5
M 6
M 7
8
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(3) BHHE 72> 7¥AKIC 2 mol/L DRIV A 7ILF & K HCHO KA %2 1~2 7N 2,
Z DEBE % 45~50°COBIZOV TR 12,
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L5,
zzw, R0) R A DS

P-AV = [ % ] (12)

PEIN, ¢t °C) K 3NRET (K) ZXRATRINS,

T=v | x| (13)

(RE#ER)
HE L 72 FERZ2RDRITRNT,

R 1

R 2

R 3

i 4

f5

R 6

# 1: REE & R OBIR

wRE (°C) ‘ 8 20 32 44 52 60
8% (mL) ‘809 84.3 876 91.3 03.8 95.7
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UTFOHELZHH, BRICEZZI N,

Marieke Vervoort, who won a silver medal in the 400 meter
event at the 2016 Rio games, recently disclosed that
she likely would already have attempted suicide if she had not
been able to legally plan to undergo euthanasia. Instead, she
has gone on to become a medal-winning athlete.

She said at a recent press conference: | am more busy with
Buddhism and feeling Zen. When | didn’t have those papers,
| would have committed suicide. | hope other countries like
Brazil can talk about 1) it. It makes people live longer. It
doesn’t mean that when people sign the papers, they have to
die two weeks later. | signed my papers in 2008. Look now,
2016 and | won the silver medal. ‘

Vervoort's disclosure highlighted an interesting aspect of the
moral and legal debate around euthanasia: whether anyone
ought to have the right to request to be killed. It also helps to
2) dispel certain myths about how and why someone may
choose euthanasia. 3 Regardless of whether or not
euthanasia should be legal, arguments as to the morality of
voluntary euthanasia primarily revolve around two questions:
whether actively shortening or ending someone'’s life could
ever be in their best interests, and to what extent we should
respect the autonomy of an individual to make choices about
their _own _life. = Some prominent opponents  of
euthanasia argue that a person’s life is inviolable and of value
regardless of the level of disability, pain or suffering. This
‘means that intentionally killing them can never be justified.
~ Supporters of euthanasia reject this, claiming thatit ( 4 )
imposes one person’s views about the value of life on
another. Instead, they prefer to consider quality of life,
supporting the right of an individual to determine whether their
own life still has value to them and to choose the time and
manner of their own death accordingly.
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The reaction of opponents, however, is to question whether
those seeking it are able to rationally make this choice. The
thought is that anyone requesting euthanasia is likely to have
their ability to make a rational judgement impaired by pain,

emotional turmoil, depression or existential anguish.

Alternatively, they may be unaware of the options available to
them for effective care. 5y On these grounds, the argument
goes, euthanasia cannot be justified because the person
requesting it cannot make a truly autonomous, rational
judgement. This sort of view might hold for some cases —when
a person is extremely near to death or suffering from impaired
capacity — but it seems extremely unlikely that it could always
be the case. The sort of pre-planning that Vervoort, who has a
rare progressive muscle condition, has undertaken is a good
indication that this challenge to the rational state of someone
requesting euthanasia may be very wide of the mark. She
signed her euthanasia papers in 2008 and appears to see it
as a deeply positive thing.

Vervoort appears to be anything but incapable of rational
judgement, and in her case, it was a protracted process to get
the papers, too. She added at the press conference: It is really
difficult to get those papers. You have to see different doctors
for them to see that you have a progressive disease or a
mental disease. You need three different signatures from
doctors and to talk with a psychiatrist to see if it is really what
you want.

One of the crucial features of making a judgement in such a
case is that not only is it an entirely voluntary and competent
wish but that it also has a continuous or enduring basis — that
it is not spur of the moment but rather a decision that has been
deliberated and reflected upon. Vervoort’s decision appears to
be just that.
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Taking control

We should also consider the reasons and circumstances
behind Vervoort's decision. She has an incurable,
degenerative condition that causes great pain. She knows that
it will continue to develop in such a way as to incapacitate her,
potentially leaving her incapable of ending her own life should
she find that she wishes to do so. Many seeking euthanasia
are in a similar situation.

Far from being a cutting short of her life, the option of
euthanasia is, for Vervoort, a means of extending her life in
such a way as to avoid the need for suicide while she is still
capable of acting without assistance from another. At the
same time, the safeguards in place through the formalized
legal system in Belgium that permit euthanasia allow her to
maintain the vitally important opportunity to rescind the
request at any time and for any reason prior to it.

6) I his should not encourage or suggest that individuals should
seek euthanasia or to _end their own life, but Vervoort's
situation does illustrate how some people can be living an
extremely full and successful life and yet still rationally want to
choose euthanasia as a way to ensure that they maintain
control.

degenerative: ZHEHD, &
o

rescind: BV {49

(Adapted from "Marieke Vervoort - and how theright to euthanasia

can help some people to live better" byAnthony Wrigley,

Copyright©2016 The Conversation Media GroupLtd —{ftiZ2)
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DIFQHELE5A, BRICEAZRS VN,

It might have been Stephen Colbert, John Oliver, Jimmy Kimmel,
or any of the other sharp-tongued talk show hosts of late-night
TV. In this instance, it was Samantha Bee, on her program Full
Frontal, doing a stand-up routine about opposition to childhood
vaccinations. “The anti-vax movement has been spreading faster
than Legionnaires’ disease at the Playboy Mansion,” Bee
declared, barely pausing for audience laughter. Claims that these

vaccines are harmful rest on shoddy science, she said; the -

vaccines have been deemed safe by the World Health
Organization and Centers for Disease Control and Prevention.
“Who are you going to believe?” she asked. “Leading authorities
on medical science, or 800 memes on your cousin’s Facebook
page?”

1) Joking about _science can have serious effects, according to

studies by communication scholars, us among them. Since 2013,
Paul has conducted three studies of how satire can influence
people’s beliefs about issues such as climate change, genetically
modified foods, and vaccinations. We worked together on two of
these studies, and with other colleagues Jessica recently tested
whether late-night television can debunk misperceptions of
vaccines. Our and others’ research has shown that if you want to
interest people in science and shape their views on hot-button
science issues, satirical humor can work better than a straitlaced
approach.

We completed our research before the COVID-19 outbreak in the
United States, but many of the insights might apply to satire
addressing public health issues during the pandemic. And some
of the comedians we mention—including John Oliver, Trevor
Noah, and Samantha Bee—have featured a steady stream of
coronavirus-related satire on their programs.
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Many Americans pay little attention to science. Even people who
regularly watch broadcast television news or cable news channels
receive only scraps of science information in their media diet,
because mainstream outlets devote so little airtime to the subject.
On top of that, some Americans may regard science as intimidating
and hard to understand, so they avoid the topic altogether.

Yet satirical humor can reach viewers who would never
watch NOVA or read—well, National ~ Geographic. Millions of
people watch late-night television programs live, and videos of
these shows get tens of millions of views on streaming services or
YouTube. In 2016, when Paul, his colleague Barbara Ley, and the
University of Delaware Center for Political Communication polled
a nationally representative sample of Americans, nearly one in 10
said they learned about science from late-night television shows
such as The Late Show and Last Week Tonight. This figure was
even higher among young people.

Late-night television programs have mined laughs from science for
decades. Even before Carl Sagan became known for the 1980 TV
series Cosmos, he was a guest of comedian - Johnny Carson, who
spoofed the astronomer with an exaggerated pronunciation of
“billion” (as in “100 billion galaxies”). Other scientists who've
appeared on late-night programs include Neil deGrasse Tyson,
Michio Kaku, and Jane Goodall.

I's not hard to see why the relationship between satire and science
would be symbiotic. Late-night hosts may occasionally poke fun at
scientists, portraying them as oddballs working on obscure
projects. Much more often, however, the hosts promote a positive
i>mage of science. Take Colbert, whose NASA-themed humor led
the space agency to name a zero-gravity treadmill after him; or
Kimmel, whose show features science demonstrations with
exploding pumpkins and flying Ping-Pong balls. By making science
entertaining to audience members with little knowledge of the topic,

-9.
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late-night television could be a gateway to science engagement.
2) But if these viewers do tune in to science topics, will their

opinions change?

Our first experiment in 2013 tested how watching a clip from The
Daily Show or The Colbert Report influenced audience members’
beliefs about climate change. Viewers who saw Jon Stewart say
that global warming is real came away more certain that climate
change is happening. Colbert's show had a similar effect, even
though some viewers misinterpreted his deadpan humor and
mistook the host for a real climate change doubter.

In a 2015 follow-up study, we found that late-night humor can
influence how viewers perceive climate science itself. This time,
we tested the effects of a Last Week Tonight segment in which
host John Oliver and guest Bill Nye hold a “statistically
representative climate change debate” to illustrate the scientific
consensus on the issue. Their “debate” shows Nye and 96 other
scientists drowning out three global warming doubters. Watching
this segment swayed study participants to see scientists as
believing in human-caused climate change—which, in turn,
bolstered participants’ own certainty that global warming is
happening. The effect was strongest among those least interested
in science.

Late-night humor may be  particularly effective at debunking
3)_scientific_misconceptions because it avoids triggering the

backlash that traditional science communication efforts can elicit.
And late-night humor can spark science engagement as well. A
national survey by researchers Lauren Feldman, Anthony
Leiserowitz, and Edward Maibach found that 4) watching satirical

comedy programs went hand in hand with paying more { A ) {o

science stories. Furthermore, the researchers concluded that ( B )

shows had the biggest impact among the ( C ) educated viewers,

thereby helping to narrow a gap in attention to ( D ).
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Though late-night satirical humor can boost science interest and
awareness, it has its limits. Science is complex, and conveying that
complexity in a few minutes while cracking jokes can be a
challenge.

At its best, late-night satire encourages viewers not only to follow

science but also to think critically about it. An episode of Last,

Week Tonight made that point with a poke at how news outlets

cover scientific studies. Host John Oliver warned against “thinking

that science is a la carte and if you don't like one study, don’t worry, iﬁlgiiﬁﬁY?ﬁ)l/ k,
another will be along soon.” He ridiculed media coverage of

science that oversimplifies and sensationalizes findings, misuses

statistics, and cherry-picks results. And he parodied such ‘f-;erry'pmk: SEBRNT
presentations with his own brand of “TODD talks”—for Trends,

Observations, and Dangerous Drivel.

5) The members of his audience may be laughing, but they seem

to be learning as well.

(Adapted from “To challenge misguided beliefs about science, try satire” by Paul R. Brewerand
Jeessica Mcknight, National Geographic. Copyright © 2015-2021 National GeographicPartners, LLC. All
rights reserved —#REKZE)
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Concerns about vaccine nationalism were escalating even
before the United States announced on 31 July its largest deal
to date with pharmaceutical companies to secure COVID-19
vaccines. Other countries—including China, India, the United
Kingdom, and members of the European Union—are pursuing
similar strategies. 1) To_critics, this scramble to secure
vaccine supplies is one of many decisions by governments
that have failed to control spread of the virus, destroyed

economic activity, and damaged international cooperation.'

Ineffective nationalistic policies appear to create a gap
between science and politics that makes the pandemic worse
and undermines what science and health diplomacy could
achieve. In fact, vaccine nationalism reflects ( A ) in global
health.

Historically, health diplomacy has struggled with global,
equitable access to drugs and vaccines during serious disease
events. Countries did not achieve this goal, for example,
during the 2009 H1N1 influenza pandemic. International
access typically happened only after developed countries
secured pharmaceuticals for use at home, as happened with
vaccines for smallpox and polio and drugs for HIV/AIDS.
Developing countries, such as China and India, tried to
2) escape from this pattern by building their own
pharmaceutical innovation and production capabilities. More
recently, developing countries have asserted sovereignty over
pathogenic samples. This approach conditions access to
samples on the source country receiving benefits from
research and development, including drugs and vaccines. This
“viral sovereignty” strategy produced the ( B ) in the
World  Health  Organization's  Pandemic Influenza
Preparedness Framework in 2011.

- 13-
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With COVID-19, history is repeating itself. Countries with the

- resources to obtain vaccines have not subordinated their needs
and capacities to the objective of global, equitable access. And
the worldwide spread of the coronavirus eliminates leverage
that viral sovereignty might have provided countries without
such means. International and nongovernmental organizations
launched an ad hoc effort—the COVID-19 Vaccines Global
Access (COVAX) Facility—to achieve equitable access. But
with no serious participation by major states so far, COVAX
lacks ( C ) . In keeping with the longstanding pattern of
political behavior during pandemics, vaccines will eventually
reach most populations, but only after powerful countries have
protected themselves.

Further, changes in domestic and global politics have made
matters worse. Domestically, the extent to which governments
have ignored science, denigrated health experts, supported
quack remedies and policies, peddled disinformation, and
botched social distancing and other nonpharmaceutical
interventions has been astonishing. This travesty flows from the
traction that populist, nationalist, antiglobalist, and authoritarian
attitudes have gained around the world.

Globally, ( D ) hasreturned to world affairs. 3) Geopolitical
calculations have shaped national responses to COVID-19, with
the United States and China treating the pandemic as another
front in their rivalry for power and influence. National access to
coronavirus vaccines has become a priority in power politics,
especially as a means to recover from the economic damage at
home, in export markets, and within regions of strategic
. importance in the balance of power.

These changes in politics have generated ferocious headwinds

against global, equitable vaccine access—an objective only

approached with great difficulty when political waters were less

turbulent. Reorienting health policy and diplomacy will require
( E ) of political interests on infectious diseases.
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(Adapted from “Vaccine nationalism’s politics” by David P. Fidler, Science, AmericanAssociation for
the Advancement of Science. Copyright © 2020 The Authors, some rightsreserved; exclusive licensee
American Association for the Advancement of Science.No claim to original U.S. Govemment
Works.http://www.sciencemag.org/about/science—licensesjoumal-article-reuseThis is an article
distributed under the terms of the Science Joumals DefaultLicense. —EBTHZ)
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By 2050, according to a new report from the Brien Holden
Vision Institute in Australia, almost half the world will be
nearsighted and require some form of corrective lens, up from
a quarter of the global population in 2000. Conventional
wisdom puts the blame for the rise in myopia on reading and
staring at computer screens, but little evidence supports that
hypothesis. Current thinking holds that people, especially
children, spend too little time outside—a handful of studies
show that lack of sunlight exposure from long periods indoors
correlates with myopia.

Eitherway, heredity clearly plays a smaller role than previously
thought. “Myopia, once believed to be almost totally genetic,
is in fact a socially determined disease,” says lan Morgan, an
ophthalmology researcher at the Australian National
University. The finding suggests an intervention: a recent trial
revealed that children who spent an extra 40 minutes outside
each day for three years were less likely to become myopic
than those who did not.

(Reprinted from “Half the World Could Be
Nearsighted” by Diana Kwon, Scientific American .
Copyright © 2016 Diana Kwon. Graphic by Tiffany
Farrant—Gonzalez. — k)
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(Reprinted from "Half the World Could Be Nearsighted" by Diana Kwon, Scientific American .
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Myopia Prevalence Is Projected to Continue Riéing (percent of total population)
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[ e (1) ]

High body-mass index (BMI) is an important risk factor for
cardiovascular and kidney diseases, diabetes, some cancers, and
musculoskeletal disorders. Concerns about the health and
economic burden of increasing BMI have led to adiposity being
included among the global non-communicable disease (NCD)
targets, with a target of halting, by 2025, the rise in the prevalence
of obesity at its 2010 level. Information on whether countries are on
track to achieve this target is needed to support accountability
towards the global NCD commitments.

Two previous studies estimated global trends in the prevalence of
overweight and obesity. However, the largest health benefits of
weight management are achieved by shifting the population
distribution of BMI. The only global report on mean BMI, which
characterizes distributional shifts, estimated trends to 2008, before
the global target was agreed. 3 Epidemiological studies have
shown substantial risks in people with very high BMl—e.q., severe
(235 kg/m?) or morbid (240 kg/m?) obesity. Being underweight is
also associated with increased risk of morbidity and mortality and
with adverse pregnancy outcomes. Very few analyses of trends in
underweight, especially for men, and in severe and morbid obesity
have been done. Finally, no information is available on the

likelihood of individual countries or the world as a whole achieving
the global obesity target.

Over the past four decades, we have transitioned from a world in
which underweight prevalence was more than double that of
obesity, to one in which more people are obese than underweight,
both globally and in all regions except parts of sub-Saharan Africa
and Asia. The rate of increase in BMI since 2000 has been slower
than in the preceding decades in high-income countries, where
adiposity became an explicit public health concern around this time,
and in some middle-income countries. However, because the rate

4
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of BMl increase has accelerated in some other regions, the global
increase in BMI has not slowed down. If post-2000 trends
continue, not only will the world not meet the global target for
halting the increase in obesity, but also severe obesity will
surpass underweight in women by 2025. Nonetheless,
underweight remains a public health problem in south Asia and
central and east Africa.

(Adapted from "Trends in adult body-mass index in 200 countries from 1975 to 2014: a pooled
analysis of 1698 population-based measurement studies with 19-2 million participants" by Elsevier,
Under a Creative Commons *E‘BEQZQ)

[ &3¢ (2) KO ]

People in many developing nations are gaining weight at a rapid
pace, gfaster since 2000 than they did from 1975 to 2000. And
although the rate of weight gain in many developed countries
since 2000 is slower than it was prior, it has kept going up. When
taken together, the two trends mean that “for much of the world,
we are passing from an era of obesity into a new era of severe
obesity,” says Majid Ezzati, lead scientist on a far-reaching study
of 200 countries published recently in the Lancet. Researchers
“are surprised by the extent of severe obesity,” he says. If the
trajectory continues, Ezzati says, it will be virtually impossible to
meet the World Health Organization's global goals of halting the
rises in obesity and diabetes by 2025.

(Reproduced with permission. Copyright © 2016 SCIENTIFIC AMERICAN,
a Division of Nature America, Inc. All rights reserved.—#e&Z)
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Racism, climate denial, and coronavirus disease 2019 (COVID-
19) are major crises standing in the way of a prosperous future
for the United States, and resolution of all three could be enabled
by science that is persistently ignored. In Ernest Hemingway's
novel The Sun Also Rises, a character named Mike is asked how
he went bankrupt. “Two ways,” he answers. “Gradually, then
suddenly.” The resistance of U.S. policy to science has followed
a similar path: It gradually built up over 40 years, beginning with
the election of Ronald Reagan, but suddenly reached a tipping
point in the chaos of 2020. Will the path to resolution also be
gradual and then sudden, and if so, at what cost?

oA _saying incorrectly attributed to Winston Churchill holds that
Americans always do the right thing but only after all other

possibilities have been exhausted. Whatever the source, the idea

lives on because it resonates and is no more apparent than in the

failure of the United States to aggressively deal with 400 years of

racial injustice. Slavery ended, but only after a civil war and

decades of delay. The civil rights movement created important
positive change, but only after civil rights leaders Dr. Martin Luther
King Jr. boxed in President Lyndon Johnson so that he had little
choice but to champion legislation. Will people of color in the
United States have to endure yet more violence from white
supremacists before the next inflection toward racial justice?

As for confronting climate change, the prospects seem distant.
Support for climate science has been steadily undermined by
politicians catering to businesses dependent on fossil fuels and
by religious conservatives suspicious of science because it
argues for evolution. When California's Secretary for Natural
Resources Wade Crowfoot challenged President Donald Trump
on climate change, the president laughed and said, “I don't think
science knows, actually.” Perhaps Trump knew he was saying
something untrue but that many Americans agree with. Will
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wholesale environmental destruction have to occur before the
United States does something about climate change?

When it comes to COVID-19, White House Chief of Staff Mark
Meadows admitted, “We're not going to control the pandemic,”
making clear that Trump's only strategy is to wait for therapeutics g;jg;euucs;
and vaccines to soften the blow. Although prospects for both look
promising, we are months, if not a year, away from reasonable
supplies of either. In the same interview, Meadows said that we
would defeat the virus “because we're Americans.” Such
nationalistic exceptionalism is embarrassing. The virus doesn't
“know” who is an American. Must hundreds of thousands more
people die before the United States recognizes that humility in

the face of challenge is the way to save lives?

Now that so many possibilities have been tried and exhausted,
can science help push the country toward resolving these
issues? Science must deal with the systemic racism that persists
in our enterprise. There are scientifically sound measures that
could promote greater racial justice in America, but the scientific
community is in no position to advocate for racial justice if its own
house is not in order, and that requires difficult soul-searching
about the underrepresentation of racial and ethnic groups as well
as norms and practices of science that are not inclusive.
Scientists must continue to speak out. Skepticism of the peril of
COVID-19 has brought forth the response of science in ways
never before seen. Scientists must hold on to that voice once the
world gets past the pandemic. The old ideal of keeping politics
out of science has not served the United States well. And
scientists must continue to do the best science. Eventually,
society will ask for help. Let's make sure science has the goods
when they do.

(From “Gradually, then suddenly” by H. Holden Thorp, Vol. 370, Issue 6517, pp.
639, Reprinted with permission from AAAS. Copyright © 2021 American Association
for the Advancement of Science —¥BckZr)
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As the COVID-19 pandemic continues to spread around the
world, efforts have—rightly so—focused on addressing
immediate medical needs: slowing down viral transmission
chains to reduce the number of cases, optimize health-
systems capacity and prevent fatalities. Now, 4 months into
the pandemic, and with the realization that the end of the crisis
is nowhere near, a different dimension of public health
emerges and requires urgent attention. That is the toll of the
pandemic on people’s mental health and well-being.

Studies of past outbreaks provide some insight into the
detrimental effects of similar crises on population-wide mental
health. The 2003 SARS epidemic was associated with a 30%
increase in suicides in people over the age of 65; almost a third
of healthcare workers reported probable emotional distress;
and survivors were found to be at risk for post-traumatic stress
disorder and depression. Mitigation strategies such as
quarantine, although necessary to gcontain viral spread, have
a negative psychological impact, such as causing post-
traumatic stress symptoms, emotional disturbance,
depression and insomnia. Job loss and financial struggles
during global economic downturn—which are already
happening with the current pandemic—have been associated
with a long-lasting decline in mental health. The scale,
pervasiveness and complexity of the stressors associated with
the ongoing pandemic are ( @ ) in recent times.

There is no accurate template for what is yet to come, but odds
are that a surge in the prevalence of mental-health problem is
on the horizon. In fact, a study of over a thousand healthcare
workers who cared for patients with COVID-19 in China
showed that a considerable proportion of participants reported
symptoms of depression (50%), anxiety (45%), insomnia
(34%) and distress (72%). The droves of people exposed to
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the frontlines of the pandemic, such as essential workers, people
with underlying health issues, and patients with COVID-19 and
their caregivers, as well as people with pre-existing mental-health
conditions, have been rendered particularly vulnerable to poor
mental-health outcomes. The pandemic undoubtedly has created
almost universal psychological distress. A plan to address the
problem and to prevent the long-term mental-health deterioration
of segments of the population at most risk is paramount at this
point in the COVID-19 response.

In March 2020, the World Health Organization released
recommendations for safeguarding mental health, which are
tailored to the individual person and are designed for immediate
considerations. Similar guidelines have been issued by
governmental agencies in the USA, the UK and other countries.
However, much more needs to be done. A comprehensive
assessment of the prevalence, severity and nature of COVID-19-
related mental-health challenges, as well as the factors that
contribute to risk and resilience, across the general public and
especially in at-risk populations, will enable governments to plan
for the inevitable wave of mental-health problems and dedicate
the necessary resources for targeted interventions. Research
initiatives tackling COVID-19 and mental health have tended to
be small in scale and localized; however, this landscape is
changing, and larger studies are now underway. A
nationwide survey in China reported that about a third of
respondents experienced psychological distress during the
COVID-19 pandemic. Similar studiesin the UK have also
revealed increased feelings of anxiety and depression and
widespread concerns about the effect of social isolation on well-
being, both in the general population and among people with pre-
existing mental-health conditions. A study by the National
Institute of Mental Health was recently launched in the USA, in
which participants are asked about mental-health symptoms and
COVID-19-related stress in the form of a questionnaire every 2
weeks for up to 6 months. Global action to map the landscape
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and longitudinal effects of COVID-19 on mental health across
the various stages of the pandemic must be initiated
immediately.

One approach to preempt an onslaught of mental-health
problems on already overburdened healthcare systems could
be to switch from individual-based approaches to population-
wide screening aimed at identifying people at elevated risk. New
innovations in digital health could be leveraged to assess
mental-illness risk in large populations. For example,
smartphone-based surveys, coupled with automated machine-
learning analyses, have shown promise in identifying patients
who are at risk for developing post-traumatic stress
disorder. Digital phenotyping, which uses passively collected
data to flag early signs of mental illness, is also gaining
momentum. The development of gboth approaches, however,
is still in its infancy, and rigorous testing of performance is

needed before such initiatives can be rolled out at scale. A more
immediate alternative would be to integrate psychiatric
screening into primary care, using validated instruments such
as the Patient Health Questionnaire depression scale (PHQ-9)
and the Generalized Anxiety Disorder scale (GAD-7) to identify
initial symptoms of depression and anxiety and to enable early,
targeted intervention.

Researchers specializing in psychology, psychiatry, behavioral
and social science, and digital health, as well as healthcare
providers, policymakers and other stakeholders, must work
together and toward innovative and practical technologies to
address the mental-health needs under the current pandemic
condition. Collecting and analyzing large-scale, high-quality
data has to be prioritized now so that tailored and effective
mental-health services can be implemented to best mitigate the
long-term mental-health consequences of the pandemic later.
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oAs the crisis caused by the COVID-19 pandemic shifts from
acute to prolonged, attention must be paid to the potentially
disastrous effects on population-wide mental health and
emotional and social well-being. There will be no easy solution,
but high-quality research, coupled with recent innovations in
digital health, could enable health services to offer proactive and
tailored mental-health care for those in need.

(Reprinted by permission from Springer Nature: Nature Medicine "Keep mental health in
mind" Nat Med 26, 631, Copyright © 2020, Springer Nature America, Inc.—5ti %)
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4 | UTOFLepis, EHICEZ RSV,

As a third-year medical student rotating on the internal medicine
team, | was to perform the history and physical. The verb

“‘perform” here is apt, since | was at the point where such
interactions felt stilted and artificial, and | could easily mangle them
with all the grace of an understudy thrust in front of an audience
for the first time. | was always aware of my audience: the patients,
who | feared would see through my feigned competence, and the
attendings and residents whose approval could be converted into
favorable evaluations and grades, paving my way to an ideal

residency and proving my worth as a doctor-to-be.

| saw the patient for 5 days, as we attempted to solidify a diagnosis
and get him home. Budgeting time with my other patients and
mountains of foreign electronic data, | always felt rushed. Our
conversations were short and businesslike, rarely derailing from
pleasantries and the medical questions | was expected to ask:
How’s your breathing today? Are you having pain? Are you having
bowel movements? | often returned to his room in the afternoons,
to check in and speak less formally, but carefully tiptoed around
his likely prognosis, afraid that | might start a conversation | was ill
prepared to finish. As data from his workup trickled in, | sought
some medical interpretations and fretted over how to intelligently
incorporate each development into my daily plans and
presentations. When these efforts were well received, | glowed
with validation; when they flopped, it could ruin my day — even
though | knew that, since my team carefully revised them, such

exercises had little impact on patient care. gThe reality that each

piece of evidence, each talking point, was building the case for a

real man’s death sentence seemed strangely peripheral.
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When we finally discharged him to follow up with an outpatient
oncologist, he thanked me for my attention and told me I'd make
a good doctor someday. Flushed with pleasure at his and my
team’s approval, | bade him a warm farewell. Four months later,
struck suddenly with curiosity on a slow call day, | opened his
chart to check on his progress. The alert — “patient deceased”
— landed like a gut punch. He was dead. Why was | so
stunned? Of course | had understood his prognosis, having
consulted relevant articles and commented on them in my
presentations, yet | hadn’t emotionally processed the
ramifications. Scrambling to stay afloat during those first few
clinical months, with as much experience interviewing actors as
real patients and often feeling like an imposter, | had not yet
seen that medicine plays for keeps. | suddenly understood that |
was like some myopic thespian acting out a wartime drama on a
real battlefield — posturing to impress with elegant soliloquies,
impeccable costume, and false bravado, while real patients
suffered. My patient’s death made it all real. | felt ashamed
suddenly that | had let my trivial student concerns so dominate
our interactions — how insignificant they now seemed in

comparison.

(Copyright (c) 2020 Massachusetts Medical Society. All rig

reserved. —H L E)
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[1] ROEXEHZATUTOMICEZZE N,

After her university closed in March, Jeannine Randall sat down to adapt her research
plan for a pandemic. Her project to monitor tree swallows through the spring and summer with
a team of three scientists would now require travelling to the nesting sites in separate vehicles,
using individual work kits, staying 2 meters apart and, of course, disinfection regularly. When
she realized hand disinfect was in short supply, she made her own batch using ethanol from her
lab. Now, as the university resumes some services, she is putting the plan into action: counting
eggs, waiting for hatchlings and watching the birds from dawn to sunset.

ay “I think scientists are very well placed in some ways to come up with a procedure

that makes sense and then follow it,” says Randall, an avian ecologist at the University of

Northern British Columbia in Prince George, Canada.

In Italy, which was hit particularly hard early in the global pandemic, nearly 30% of
roughly 90 respondents to the Nature poll said that they had returned to work, and another 18%
reported having worked throughout lockdowns. Cell biologist Paolo Bernardi went into the
University of Padua nearly every working day to manage a staff and teach his pathophysiology
class over Zoom. His lab is at about 50% capacity. University guidelines for resuming work, in
effect since 26 April, require distances of 1 metre between people in brief contact, or 2 metres
for those in the same room for more than 15 minutes; masks are to be worn at all times and
gloves are compulsory in the lab. Capacity is limited to three people to a room, conference
rooms are closed and meetings must still take place through calls or video conference. Bernardi

is comfortable with the (2) university’s balance of safety and flexibility. At the University of

Groningen in the Netherlands, researchers have been asked to avoid working with hazardous
éhemicals when they can, to minimize the risk of spills that would require medical attention,
says Jana Volaric, a synthetic organic chemist. But for her, the biggest impact is the decreased
conference schedule. She had hoped to be networking in anticipation of being on the job market
next year, and she says that meaningful interactions are harder to come by at online conferences.

@) “This is the most disappointing part.”

Organic chemist Kirsty Anderson lost about four weeks of work when the University
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of Auckland in New Zealand closed down along with the rest of the country. It reopened
partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also
required people who entered the building to mark their time of entry and location on time sheets,
and maintain a distance of 2 metres between people at all times. With lift access restricted to
one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With
more services opening in mid- May, the check-in database is now online.

She and her colleagues are taking odd- and even-hour rotations at their office desks
to meet the university’s spacing requirements. Shared instruments such as the nuclear magnetic
resonance and mass-spectroscopy tools are run by designated operators to minimize contact —
Anderson hands over samples, wiped before drop-off, and sends codes and instructions through
a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies

motor function after strokes, says () the government and university are united in their safety

messaging and pandemic response. “Everyone is singing from the same song sheet,” he says.

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi

Subbaraman, Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. ” —HBckZ)

1 M8 () ZHAEICER LRI W,

12 TFHRHER(2) Tsafety & flexibility 22459 05, BEFIZAWRNS5ZN
TNA FRE (WRARZED) THRRARI N,

13 Jana Volaric RIZ/ZZE FRE 3) OLDICHELZOH, BRIV,

14 THE QD DOEIITRDITEEDLDIBMOMABNLEDN, KX ZHAT 140
FTERE (WHRKRZ2E0) TREOHRI N,

.5.
236



2] ROEXEFZATUTORMICEREEL,

In recent years the notion has been growing that alternatives may be needed for

() conventional meat production through livestock raised on a farm. This is generally based on

concerns about sustainability, environmental burden and animal welfare. These concerns have
grown due to further intensification of livestock herding and slaughtering, and on the other hand
a predicted rapid increase in global meat consumption.

There are at least () three motivations to intensify the exploration of production

alternatives to livestock meat production.

Due to an expanding world population and to increasing meat consumption in
developing economies, it is predicted that meat consumption will double in the coming forty
years. Although these predictions are associated with considerable uncertainty, the sheer
magnitude of this alleged increase supports the assumption that demand will increase
appreciably. At the same time it appears - also with margins of error - that the capacity of
conventional meat production is close to its maximum. As a result, meat will become scarce,
therefore more expensive and eventually a luxury food. This may then serve to aggravate the
already unequal global distribution of food. Alternatively, many other techniques are being
investigated to improve the efficiency of the entire supply chain of foods, such as decreasing
post-harvest losses. In addition to these, efficient production of food and meat in particular will
have a great impact.

Livestock meat production accounts for a considerable portion of greenhouse gas
emission, land usage, water and energy consumption. Of the three major greenhouse gases
specifically carbon dioxide, methane and nitrous oxide, the contribution of livestock to their
total emission is 9%, 39% and 65% respectively. It has been noted that these numbers vary
greatly per country and continent, depending on many factors, including the presence or
absence of collateral damage by deforestation. It is clear however, that major improvements can
be made in the environmental impact of meat production, either through conventional or other
technologies. In a preliminary life cycle analysis Tuomisto and de Mattos (2011), calculated for

instance that in vitro production of meat when using for instance cyanobacteria-produced
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biomass as a nutrient source might reduce energy consumption and land usage by 99%, water
usage by 90% and energy consumption by 40%. If realized, these reductions lead to a large
reduction in greenhouse gas emission.

Another motivation for livestock alternatives is the concern about animal welfare.
Public debate on animal welfare surfaces on a regular basis. Non-vegetarians decrease
consumption of meat proportional with exposure to awareness campaigns of animal welfare
through public media. The effects were rather small and pertained mostly to poultry and pork,
not to beef, but at the same time the number of publications on animal welfare issues in livestock
meat production rose gradually during the 1982—2008 observation period. Thus, public concern
about animal welfare may affect consumer behavior thereby forcing the meat industry to
continuously evaluate its practices in view of that concern.

One of the many alternatives under investigation is culturing meat based on stem cell
technology. The idea of growing meat without livestock is not new. For instance, Winston
Churchill in his book “Thoughts and adventures” (Churchill, 1932) wrote “.....3) Fifty years

from now, we shall escape the absurdity of growing a whole chicken in order to eat the breast

or wing, by growing these parts separately under a suitable liquid...”. Three technologies that

have emerged over the last six decades make it possible to generate skeletal muscle and other
mesenchymal tissues such as bone, cartilage, fat and fibrous tissue: stem cell isolation and
identification, ex vivo cell culture, and tissue engineering. In fact, bio-artificial muscles (BAMs)
produced from the skeletal muscle resident stem cells, a.k.a. satellite cell, have been generated
for the last 15 years, mainly to serve as research tools or potential medical implants. These
BAMs can already be regarded as a valuable source of animal proteins, but they are still far
removed from an efficient and convincing meat mimic.

« Similarity and efficiency are the two key requisites for a meat alternative to be

accepted and industrialized. For a new meat substitute to be widely adopted, it needs to exactly

mimic or even better, recreate conventional meat in all of its physical sensations, such as visual
appearance, smell, texture and of course, taste. If such a product can be created, it will deserve

the name “meat”, without any pejorative adjectives. Of these challenges, taste is arguably the
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most difficult, especially since the more than 1000 water soluble and fat derived components

may make up the species and perhaps strain specific taste of meat. A high efficiency,

bioconversion rate, is the basis for a sustainable product that will be able to improve on the

carbon footprint of livestock meat production and as a consequence will require less water, land

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro

production process that is much more efficient will be formidable.

(Reprinted from Meat Science, Vol .92, Mark J Post, Cultured meat from stem cells: Challenges
and prospects,Pages N0.297-301, Copyright 2012, with permission from Elsevier. —HBE(Z2)
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3] ROEXEFZATUTOMICEREE L,

Fathers play a crucial role in their children’s socio-emotional and cognitive
development. A reasonable intermediate *phenotype underlying this association is father’s
impact on infant brain. However, research on the association between father’s caregiving and
child brain biology is scarce, particularly during infancy. Thus, we used *magnetic resonance
imaging (MRI) to investigate the relationship between observed father—infant interactions,
specifically father’s sensitivity, and regional brain volumes in a community sample of 3-to-6-
month-old infants. We controlled for mother’s sensitivity and examined the moderating role of
infant communication on this relationship. MRI were acquired from infants during natural sleep.
Higher levels of father’s sensitivity were associated with smaller *cerebellar volumes in infants
with high communication levels. In contrast, father’s sensitivity was not associated with
*subcortical grey matter volumes in the whole sample, and this was similar in infants with both
high and low communication levels. This preliminary study provides the first evidence for an
association between father-child interactions and variation in infant brain anatomy.

Overall, it is important to emphasize that our preliminary findings are correlational

and do not indicate a causative link between early father’s caregiving and infant brain volumes.

Hence, (1) important associations remain unexplored. First, given the bidirectional associations

between child temperament and parenting, it remains unknown whether an infant with a smaller
cerebellum volume elicits more positive parenting from their father or vice versa. Second, we
did not have repeated measures of brain volume; hence, it is unknown whether the directions
of the relationships reported are dependent on developmental stage. Third, considering the
cerebellum’s sexually different developmental *trajectory, sex differences in the association
between father’s caregiving and cerebellar volumes also require investigation. Fourth, fathers
play a unique and distinctive role in their children’s lives and both the quality and amount of
involvement fathers have with their children can influence development. Thus, in addition to
the quality of care, the amount of contact the parent has with his/her child during *the

postpartum period is another avenue for future research when linking father’s caregiving to the

-10 -
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offspring brain.

Different aspects of father involvement could influence child development in
different ways. Additionally, other features of father-child interactions such as, reflective
capacity and empathy require future consideration. Father’s *psychopathology and attachment
history may also be important considerations as they are linked to early interactions and child
psychosocial outcomes. Finally, father’s stress may affect the brain development of his

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together,

the field has quite some way to go and () further long term and larger-scale research is therefore,

required to examine several of these possibilities, which our work cannot address.

(Adapted from “Father—infant interactions and infant regional brain volumes : A cross—sectional MRI study” by
Elsevier, Under a Creative Commons license. — k%)
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2 L IBED KB OWTDORD L Z2FHA, UTORWIZEZ RI W,

—{l D HA D/KEK & —liDiEE: BOH O/KBERZIEE L -KBRKIZOWTEZL 5,
BEABOB HA DRE% C, (mol/L), BEEBOH DEE% C, (mol/L) t L, EAKD
BHA DEBEER o, IHEBOHDEMEZ g LR T L, BABRDBRFPTIX

[HA] = (1-a)-C, 1)
[AT] = a -G, 2)
[BOH] = (1-8) -G 3)
[BT] = B -G (4)

E%% 3, £, BHA OBEEESR (BEEE) % K, HHEBOH OEBMEHZ K,, X
DAFVHER KwtT3E

_ (A
Ko = “THAT )
[B*] - [OH- ]
o [ BOH ] (©)
K, = [H']-[OH"] ™

BRYILL, TNSDREZHAVEE, o & SORICIIROBRENRSH B Z L3bh 5,

1 a - K,
F T (e KK (8)

28, UTORWZ@BIZHD, ROMEEZHGE IV,

KDOAZFVE K, = 1.00x 10714
BHA OBEBEH K, = 1.00x107°
WHBOHOERESH K, = 1.00x 1072
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1 FRHA OKFK LIEHE BOH /KA ZIRA L7 L 25, BBHA OIRED0.900 mol /L,
2% BOH DIREEDS 0.0600 mol/L & 7227, ZOEWRIZOWVWT, KD (a), (b) 1T
2RI,

(a) AKFRPCEBFEEIGEL TS L E, b L, BBHA OB o DiEDY 0.500
ThH 22 061F, ¥ BOH OEEEE 5 DIV 5 L2 50, BEIEFIHNT
B2,

(b) KERPCEREFEIRD > T3 L ¥, BHA OBEREE o DfIF 0.500 T
ko7, BEETENIOEL TV 5 & ZDOM HA OBEREE o DfAIX, 0.500 &
DHREVDY, ZREDBNIVDODPEREZIRIV, 2, ZOLHITHMTL
ZHEBLELRI W,

M2 RED 20, (mol/L) DO HA D/KEK 10.0 mL LIRED 2C, (mol/L) DHEHE BOH
DKVER 10.0 mL ZIBE L7 2 5, FENREETORE HA OEEEE o DE3 0.500
ol 28, BRABOBKRDEEIZX 20.0 mL TH-o 7,

(a) SO FORAERICE T 3 pH 2 APRF 2L HCELL IV,

(b) B8 HA O/K¥ER LHEE BOH OKBFRIZOWVWT, ZDREDMICIZRDBIFRS

Yo,

20,

X DEZANET IMTEA LIV, 7, ROHHELEI WV,
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BREBIZOWTORDO L ZF5A, UTORWIZEZRI W,

AR BT, B 100g H72 D ISIBEBER ENLZTET T 30 2R T EL BREE
v,

ToR 1%, KT 206885 V7 L KNO; DIFREMBRE R T, 2077 7 O
IR, MOEIREERA Y U L KNO; DERETH B, -, R11F, KBEROBE LH
B&8R CuSO, DIEMREDBRE R L T 3,

7B, MY Y Y LOBEDERIZ KNO; , FEESHAKMNYDIEERIZ CuSO,-5H,0
ThHb, £, BEOKOEBIBETESHDLT 3,

110
100 /
90 7
80 >
70 2
60 2
50 Z
40 |
30
20
10
0

BRREE (g/100g7K)

0 10 20 30 40 50 60
e (°C)
1: T8 A Y 7 L KNOs DIEfEE (g/100 g 7k)

# 1: T CuSO, DIBMRE (g/100g7K)

g (°C) ‘ 0 10 20 30 40 60 8 100
B [g/100g7kj‘23.1 27.5 320 37.8 446 61.8 838 114.0
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60°COREEED V7 LIKIBEDIH 5, Z DBEPEABETH 2 L EDHEEN -V
FEE (%) 2BBFEINTEZR I,

50°CHAK200g 12, HLEEDMEIBRAL Y Y LDERZBBEIRLEZS, BxHE
SIFVAR L e o7, ZOMMARE 20°CETHRAL 72 & I L 7WEEAH Y 7 4
DIEFDEER (g) 2BIEFIHTEZL LRIV,

20 °COWEEE A Y 7 LA DRIAIER DS 100g H 5, Z ZIHEBA Y 7 LD 100 g%
MZTMEL 7z, FERPITNTHERL CHRAIBERLE R PIRE (°C) 2EXRI0,
¥, ROFOEELI N,

60 *COTREESAEIFIKIAR 100g %2 20°CETHHIL 7z, T ICIEBDIER L 725, 5
WL, TOBREICOVT, XD (a), (b) IZEZXLI W, &8, CuSO, DHXER
160, H,O D3 TFE% 18 LT 3,

(a) 20°CE THAIL 72 & ¥ I YERT 2 BRERSHELKAIY CuSO, - 5H,0 DER (g)
P AT 2B RS W,

(b) A 200gZWMHHLT, HlOE—D—I1cB L, ZOBEREERA LT3,
AR AZIRDT, ZOREZ30°CE LY, 30°CE LEEKRADER \—X v
FMEE (%) 2BREF 3N TEZI LRI,
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H H H H

X2 =F1L v X3 €/ 7vuxdrv
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BT3EEZ25E, E/770urdF L Il8{AKEHCIZRGI YL EI2I, M6
SR EL 3 EFHEEINS,

H—(C=—C—H
H 6 &

b1 ]
H—O0—H H O—H
K 4: *FL v EKDRIG
H Cl H Cl
He G b H—G—&—n

|
[ ] H O—H
H—O—H
K5 €/7unxd Ly Ko

H Cl H
H—(Ezé]—H + HCl

X 6. €/ Z7uvnxdL v EbkERoREG

¥/, 70Y CHy =CH - CH; IZ{b/AAFEHCI 2 KGR L 2123, M7HkS i
RIGBEL 5 EPHEINS,
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RIRTE (1) 225 (5) DI 5, BHUETFTHSbD%TXTEY, BEMOZD
BEZOTHALR IV,

(1) =FVv¥ CH,=CH, (2) £/7unx¥L ¥ CH,=CHCl
(3) x*% CHy (4) “EB{LIKZE CO,
(5) 7K H,O

6o (W) & (X) KM TXEZRFEBEM(W) & (X) KZNZTNFEEL I,
T/, BEZOLILBEL R EFE LD, ZOEAZFFL 2 IV, 2 E,
LRV RTLTE-DIFEZHCTYH RN,
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2] ®ROLIT, [N, [N] OXEEHH, LTOMICEX L.
(1]

AT EFBAICERLUZER, I—2v—i3, BEMMBEICSENS
HUNTBIZDWTHREL TWS &%,@ﬁﬁ%@ﬁéﬁs LbUCEBEELZEBIZHD
EBATEBEWEERAL, X712 ) 437k, ZOWHEE, ¥
SRIBERMEMICRREMETH - (1869 4),

BETIRED, HDWEY O AVED. CORBMICERSEDICIL, &
GTOBRMERDYHEEEBENCE R, ZDEYORIENIEE DL %
RETELEIRHLVERRIBETHY, COLIRERRE L THE
MR WS NIz,

g% Bl FE 2 TRANIRE (M4 EMIKE) 1013 S MEE R MNESH
%, ZEEOWEDD S MEZIYAERT S E Y AIIMAE TR L
THRAED, SHEEMBREL CESLAZEGERHm LA 572, R EE
BRFLAD o/, FU T 4 A0E 1928 4810 R BIE & BEGRE L= S M %
BETYTAREMT 5L, YU ARMAZRI LEE L. v 20HERN
L0 SHESHMEINSZEEIUHTREL, REEN S HEIZED S &
WO B TREEREAMHTZ, =Y 2 5id, 193] €12, YT A0RD
DITQEXEMTHABOBRENRI B LE2WEMC L,

1944 417, T4 7V —513QS BEOMEME 455 L, Thohicy >
JSZE, RNA, DNA R3S REEERMCHMT OBEEMA, EORE
AN B HEGRNES 2 R DAL EREH > - B ETOA
BICOWTOERERERTH - 20, YL, BETICET 2RO H.LIE
FONRIETHY, T4 T —50PBRIIERINAEL - 7,

BEFOREKIZOWTII,N——EF 24 ADRRIZK - TRIEFINS
Fenzz (1952 48) . 5 1E, KBEICERRLTHABNZFUE 77— (T2
Tr—) KEHLE, 2 77— DIREBIC INA D H 0, BEHORE RSB
G NI BENSETETWS, H5IE, T2 77— 0 DNA & > /X7 BTl %
DHMZED, 55T 77— OEMIEICEFRL TWD N EHN-.,

N—2—EF A ADEBROBEIIROLDITRS,
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(B 1] T 77— P2HEERMETH S 'S TEHL -,

C[ER2] M7y —VEBEMERMETH S P TEHL -,

[EB 3] EBR1D S TEH#HLE T 77— V2 KRBERRRE XX,
SARBRICEGKREZRLAML TKBEREZILERSE, ZOWLEY
EREBRICHOFESYE, QBLIDNBFALTKBEOMNE
MEzRODEBEE LR, BhkzEL008L, EEME LBAKRE
ITENTNORNEZRIEL .

(B 4] EBR2OPTERBLETN 77 —22bBWT, B 3 LK
REEEIT oo, FOME, BHFEITILEM TRED 272N,
OLBAEFTIEIDOTNTH - /2,

(2B 5] EB3 &HEE 4 DIEBYENE NG 4 [T BIEITTFES 5
#ELZEZA, T 77— VOMBERHAICRD SN, T2 7
7 — DIZHRE RN R S N DIXFER 4 OILBY) O 5 #5E 1 E R
ETHolz.

1 THRIEOOHEIIRBIIEENTWE NEk) ITHELTWE, 0D
M ek IMhRE. Xk, TOHBEZRYE.

B2 THREQIZHZLDI1Z, REAEREE SREHEZRET TEREH T
EBTDHEEDLIRBERIIRELDD, ROT ~FOHN 5N E Thd

REEHDOAIBIET 2,

SMEDOAMIET 5,

ZEORBMEOHIZ S HENMB T 5,

SHEOFERICE > TRMENERT 5.

REE SROFRMBRENLBT 5,

¥R T AN oE

13 THREBODERTIE, EOXIREBRBERATHEINSS. 30
AT,

i
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4 THRE@DIZOWT, ROFELITEHNONEDIIMMNTE.

15 THREQOXODWTHHENDITNIRDENDEMITLDEE
AHNDMNEEE,

e N—3—tFrAAOEKRT"P 2EMATIEMNEZRLY.

M7 [EBR1]~[FERS]2S, REEBFOREKNY NI ETIERRL
INAZEZEZENDDON, TOHHZELYE.
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[I]

OINA BERERZHSYETHD, BEEBERZBEINSTFABIALEED,
FHECHEEINDIVLEDNH S, DNAIEX 7 LA TF ROBERIZHE R - 2 # S
520, 2RADOX 7 LAF RENEWIZIHARICES L THESL, 248D
SEABEZBRL TS, INAOBERRBENZTNX I VAT FEEZH &
LTHMEZART 50 REMNERLINVWS LIATITDN S,

DNA DERGEHRIL DNA I SEEIZ XK > T nRNA ~, mRNA 2S5 BHIFRICEK o T
FONIBUIGBEIND I EL>TRET S, F N7 EAORERIX, nRNA
WURY =S L, OQIRNAWR LI TGEEINTELET S VB % nRNA D
W TIEBICHATDH I ETHDN S,

MREINZF ORI BEITBEUITHOEEN, QKM EEEZED &
TALER G EMET 2BEREE L THAOHEEZRET L ENTES,

1 #RETOIRTOBEBEREY / LERBTHIENH D, HIZIF,
1DOKFIZLIT JABENTVWDHZEIZARD, B 157 7 AT
K3 OXIVHEEREZZATVS, INADA, C, 6, TOBREOHTER
ZNZNn 300, 270, 310, 290 &L, E RV ADNAICAN IO%XEE
NTWeET2E, 157 L,HEDIN O FRITNWS BSIZRDNE
T LM TEAK,

2 THREOICX > TEREINZ DNA TS RIZE > THMKEA &ZT
WRAND5, bt hOEEMEZ SEMEI RS BLH EOMBERIZS
WT, JTOMBDE b A/ D DNA 25 DMiIZRAK TREDOM % &
BB, AT IMTEAL,

13 THRTIIDWT, tRNA X nRNA OBEEBEREZEOLDITHEMNL, ¥
SNVHEOY X BRESERNEHRL TV L EPIE L.

Al 4 2IEHZEETD nRNA OB R 25 OHEBOEEESNZRL

.9.
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bDTH5, ARRZHAL, MNANSHRENDGTNIED
HPMELFEHETOY IV BZIRIZRYE.
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DENERESNTNDS I LZ2HERT 5.
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B FPETOY NV EBRBERICRETENZHD, 7o EI Y ViEER
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L. EEL, BPRIIC=12, O=16, H=1 &L T&ETZ - &,
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[1] ROEXEHZATUTOMICEZZE N,

After her university closed in March, Jeannine Randall sat down to adapt her research
plan for a pandemic. Her project to monitor tree swallows through the spring and summer with
a team of three scientists would now require travelling to the nesting sites in separate vehicles,
using individual work kits, staying 2 meters apart and, of course, disinfection regularly. When
she realized hand disinfect was in short supply, she made her own batch using ethanol from her
lab. Now, as the university resumes some services, she is putting the plan into action: counting
eggs, waiting for hatchlings and watching the birds from dawn to sunset.

ay “I think scientists are very well placed in some ways to come up with a procedure

that makes sense and then follow it,” says Randall, an avian ecologist at the University of

Northern British Columbia in Prince George, Canada.

In Italy, which was hit particularly hard early in the global pandemic, nearly 30% of
roughly 90 respondents to the Nature poll said that they had returned to work, and another 18%
reported having worked throughout lockdowns. Cell biologist Paolo Bernardi went into the
University of Padua nearly every working day to manage a staff and teach his pathophysiology
class over Zoom. His lab is at about 50% capacity. University guidelines for resuming work, in
effect since 26 April, require distances of 1 metre between people in brief contact, or 2 metres
for those in the same room for more than 15 minutes; masks are to be worn at all times and
gloves are compulsory in the lab. Capacity is limited to three people to a room, conference
rooms are closed and meetings must still take place through calls or video conference. Bernardi

is comfortable with the (2) university’s balance of safety and flexibility. At the University of

Groningen in the Netherlands, researchers have been asked to avoid working with hazardous
éhemicals when they can, to minimize the risk of spills that would require medical attention,
says Jana Volaric, a synthetic organic chemist. But for her, the biggest impact is the decreased
conference schedule. She had hoped to be networking in anticipation of being on the job market
next year, and she says that meaningful interactions are harder to come by at online conferences.

@) “This is the most disappointing part.”

Organic chemist Kirsty Anderson lost about four weeks of work when the University

289



of Auckland in New Zealand closed down along with the rest of the country. It reopened
partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also
required people who entered the building to mark their time of entry and location on time sheets,
and maintain a distance of 2 metres between people at all times. With lift access restricted to
one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With
more services opening in mid- May, the check-in database is now online.

She and her colleagues are taking odd- and even-hour rotations at their office desks
to meet the university’s spacing requirements. Shared instruments such as the nuclear magnetic
resonance and mass-spectroscopy tools are run by designated operators to minimize contact —
Anderson hands over samples, wiped before drop-off, and sends codes and instructions through
a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies

motor function after strokes, says () the government and university are united in their safety

messaging and pandemic response. “Everyone is singing from the same song sheet,” he says.

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi

Subbaraman, Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. ” —HBckZ)
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2] ROEXEFZATUTORMICEREEL,

In recent years the notion has been growing that alternatives may be needed for

() conventional meat production through livestock raised on a farm. This is generally based on

concerns about sustainability, environmental burden and animal welfare. These concerns have
grown due to further intensification of livestock herding and slaughtering, and on the other hand
a predicted rapid increase in global meat consumption.

There are at least () three motivations to intensify the exploration of production

alternatives to livestock meat production.

Due to an expanding world population and to increasing meat consumption in
developing economies, it is predicted that meat consumption will double in the coming forty
years. Although these predictions are associated with considerable uncertainty, the sheer
magnitude of this alleged increase supports the assumption that demand will increase
appreciably. At the same time it appears - also with margins of error - that the capacity of
conventional meat production is close to its maximum. As a result, meat will become scarce,
therefore more expensive and eventually a luxury food. This may then serve to aggravate the
already unequal global distribution of food. Alternatively, many other techniques are being
investigated to improve the efficiency of the entire supply chain of foods, such as decreasing
post-harvest losses. In addition to these, efficient production of food and meat in particular will
have a great impact.

Livestock meat production accounts for a considerable portion of greenhouse gas
emission, land usage, water and energy consumption. Of the three major greenhouse gases
specifically carbon dioxide, methane and nitrous oxide, the contribution of livestock to their
total emission is 9%, 39% and 65% respectively. It has been noted that these numbers vary
greatly per country and continent, depending on many factors, including the presence or
absence of collateral damage by deforestation. It is clear however, that major improvements can
be made in the environmental impact of meat production, either through conventional or other
technologies. In a preliminary life cycle analysis Tuomisto and de Mattos (2011), calculated for

instance that in vitro production of meat when using for instance cyanobacteria-produced
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biomass as a nutrient source might reduce energy consumption and land usage by 99%, water
usage by 90% and energy consumption by 40%. If realized, these reductions lead to a large
reduction in greenhouse gas emission.

Another motivation for livestock alternatives is the concern about animal welfare.
Public debate on animal welfare surfaces on a regular basis. Non-vegetarians decrease
consumption of meat proportional with exposure to awareness campaigns of animal welfare
through public media. The effects were rather small and pertained mostly to poultry and pork,
not to beef, but at the same time the number of publications on animal welfare issues in livestock
meat production rose gradually during the 1982—2008 observation period. Thus, public concern
about animal welfare may affect consumer behavior thereby forcing the meat industry to
continuously evaluate its practices in view of that concern.

One of the many alternatives under investigation is culturing meat based on stem cell
technology. The idea of growing meat without livestock is not new. For instance, Winston
Churchill in his book “Thoughts and adventures” (Churchill, 1932) wrote “.....3) Fifty years

from now, we shall escape the absurdity of growing a whole chicken in order to eat the breast

or wing, by growing these parts separately under a suitable liquid...”. Three technologies that

have emerged over the last six decades make it possible to generate skeletal muscle and other
mesenchymal tissues such as bone, cartilage, fat and fibrous tissue: stem cell isolation and
identification, ex vivo cell culture, and tissue engineering. In fact, bio-artificial muscles (BAMs)
produced from the skeletal muscle resident stem cells, a.k.a. satellite cell, have been generated
for the last 15 years, mainly to serve as research tools or potential medical implants. These
BAMs can already be regarded as a valuable source of animal proteins, but they are still far
removed from an efficient and convincing meat mimic.

« Similarity and efficiency are the two key requisites for a meat alternative to be

accepted and industrialized. For a new meat substitute to be widely adopted, it needs to exactly

mimic or even better, recreate conventional meat in all of its physical sensations, such as visual
appearance, smell, texture and of course, taste. If such a product can be created, it will deserve

the name “meat”, without any pejorative adjectives. Of these challenges, taste is arguably the
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most difficult, especially since the more than 1000 water soluble and fat derived components

may make up the species and perhaps strain specific taste of meat. A high efficiency,

bioconversion rate, is the basis for a sustainable product that will be able to improve on the

carbon footprint of livestock meat production and as a consequence will require less water, land

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro

production process that is much more efficient will be formidable.

(Reprinted from Meat Science, Vol .92, Mark J Post, Cultured meat from stem cells: Challenges
and prospects,Pages N0.297-301, Copyright 2012, with permission from Elsevier. —HBE(Z2)
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3] ROEXEFZATUTOMICEREE L,

Fathers play a crucial role in their children’s socio-emotional and cognitive
development. A reasonable intermediate *phenotype underlying this association is father’s
impact on infant brain. However, research on the association between father’s caregiving and
child brain biology is scarce, particularly during infancy. Thus, we used *magnetic resonance
imaging (MRI) to investigate the relationship between observed father—infant interactions,
specifically father’s sensitivity, and regional brain volumes in a community sample of 3-to-6-
month-old infants. We controlled for mother’s sensitivity and examined the moderating role of
infant communication on this relationship. MRI were acquired from infants during natural sleep.
Higher levels of father’s sensitivity were associated with smaller *cerebellar volumes in infants
with high communication levels. In contrast, father’s sensitivity was not associated with
*subcortical grey matter volumes in the whole sample, and this was similar in infants with both
high and low communication levels. This preliminary study provides the first evidence for an
association between father-child interactions and variation in infant brain anatomy.

Overall, it is important to emphasize that our preliminary findings are correlational

and do not indicate a causative link between early father’s caregiving and infant brain volumes.

Hence, (1) important associations remain unexplored. First, given the bidirectional associations

between child temperament and parenting, it remains unknown whether an infant with a smaller
cerebellum volume elicits more positive parenting from their father or vice versa. Second, we
did not have repeated measures of brain volume; hence, it is unknown whether the directions
of the relationships reported are dependent on developmental stage. Third, considering the
cerebellum’s sexually different developmental *trajectory, sex differences in the association
between father’s caregiving and cerebellar volumes also require investigation. Fourth, fathers
play a unique and distinctive role in their children’s lives and both the quality and amount of
involvement fathers have with their children can influence development. Thus, in addition to
the quality of care, the amount of contact the parent has with his/her child during *the

postpartum period is another avenue for future research when linking father’s caregiving to the

-10 -
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offspring brain.

Different aspects of father involvement could influence child development in
different ways. Additionally, other features of father-child interactions such as, reflective
capacity and empathy require future consideration. Father’s *psychopathology and attachment
history may also be important considerations as they are linked to early interactions and child
psychosocial outcomes. Finally, father’s stress may affect the brain development of his

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together,

the field has quite some way to go and () further long term and larger-scale research is therefore,

required to examine several of these possibilities, which our work cannot address.

(Adapted from “Father—infant interactions and infant regional brain volumes : A cross—sectional MRI study” by
Elsevier, Under a Creative Commons license. — k%)
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W DR AT LA XA (age stereotypes) (ZBH 925 LA Fi A, FRZIRROBDLGAEFRNT
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FEHRTLA S AT (age stereotypes) HFCHEHEICHRTIEEM - BEMLZEABTOEIAA,
BEHS. (Bl SHEEIMEYTHD, SRELHEETHS

Stereotype *Embodiment Theory
Most of the early research on the impact of age stereotypes focused on how they
influenced younger individual’s behaviors toward older individuals rather than how they

impacted older individuals themselves. Since then, there has been considerable work done

to prove (Dthis latter relationship. However, there lacked a theory to explain how age
stereotypes could influence the health of older adults. To fill this gap, @ Stereotype
Embodiment Theory (SET) was developed.

The proposition of SET is that age stereotypes can, and do, impact older individuals’

health, recognizing that both negative and positive age stereotypes have an influence on
health and disease processes that occur with aging. SET suggests that the influence of age
stereotypes on health-related outcomes appears via two key directional mechanisms: first,
through a top-down direction, such that age stereotypes are incorporated from the culture
to influence the individual (i.e., from society to self); second, through a developmental
approach that occurs over time, such that age stereotypes are incorporated over an
individual’s life span (i.e., from young childhood to old age). SET draws on an amount
of evidence, including numerous experimental laboratory and long-term studies that

demonstrate age stereotypes’ influence on health and disease as well as the aging process.

Age Stereotypes’ Influence on Cognition and Mental Health

The connection between *cognition and age stereotypes was first examined
experimentally by Levy. In her study, 90 people, aged 60 years or greater, came into a
laboratory to take part in a study that involved a *subliminal *priming experiment that
flashed either positive or negative age stereotype words at a speed that was sufficient for
participants to be aware of the word’s general location on the computer screen, but not
enough time for participants to perceive the word and be aware of its meaning. The
participants who were *implicitly primed with negative age stereotypes had worsened
memory, whereas those primed with the positive age stereotypes had improved memory.
This study demonstrated that age stereotypes can impact older individuals’ cognitive

performance and that this process can occur implicitly. The finding that age stereotypes
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can impact older individuals’ cognition has been also showed by Hess and his colleagues.
Their study found a strong effect in support of the relationship between negative age
stereotypes and worsened memory performance among older adults. However, Qthese
effects extend beyond the walls of the laboratory and are shown to have long-term

outcomes. Levy, Zonderman, Slade, and Ferrucci found that, compared to older adults
with more positive age stereotypes, those with more negative age stereotypes had worse
*recall memory over a 38-year time period. This effect was greater among participants
who indicated that the negative age stereotype was directly relevant to themselves.
Regarding mental health, Levy, Pilver, and Pietrzak explored the relationship between
age stereotypes and mental health, specifically *suicidal ideation, anxiety, and
posttraumatic stress disorder (PTSD). The older adults who fully accepted negative age
stereotypes were more likely to report experiencing all three untoward mental health
conditions. However, those who were more resistant to negative age stereotypes had
lower *prevalence rates. Another recent study found that age stereotypes and expectations
regarding aging are associated with loneliness in later life. Among adults older than 50
years, Pikhartova, Bowling, and Victor found that those who believed old age was a time
of loneliness were 1.5 times more likely to report feelings of loneliness over time (i.e.,
lacking companionship as well as social exclusion and isolation), compared to those who
did not support this statement. In addition, those who reported that they expected to get
lonelier with age were 2.4 times more likely to report these same loneliness outcomes
over time, again compared to those who did not have this aging expectation. Also
*pertinent to mental health, age stereotypes influence older adults’ will to live. In the
implicit age stereotype priming experimental studies, older participants who were
exposed to negative age stereotype primes were more likely to refuse life-prolonging

treatment compared to those who were exposed to positive age stereotype primes.

Age Stereotypes Can Operate Unconsciously

Most of the earlier studies examining age stereotypes focused on *explicit conscious
beliefs. However, age stereotypes operate below the level of conscious awareness as a
function of automatic information processing. Studies that investigate the automaticity of
age stereotypes use implicit techniques. One prominent technique is the Implicit

Associations Test (IAT). @WThe age-IAT assesses the strength of associations between

young and old concepts and evaluates how relatively good or bad they are. The
association strength is determined by the time between being exposed to a concept object
(e.g., photo of an older or younger face) and the evaluation of it, such that a greater

strength is indicated by less time. Multiple studies using the age-IAT show strong young-
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good and old-bad pairings that indicate an implicit preference for younger adults and an

implicit negative bias against older adults. One again, Gthese findings are true for both

younger and older adults.

(Reprinted from "Handbook of Theories of Aging" by Kennedy, Brian K., Morrow-Howell, Nancy,
Smith, Jacqui. Rights managed by Springer Publishing Company, Inc. Copyright©2016 Springer
Publishing Company —elZ)
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(6) THREOIFEDKIGIELERLTIVDD, AXICEIL TERBALGELY,

(7) What do you think about the idea that most age stereotypes of old people are negative? Give and
explain your opinion in about 50 words in English. Indicate the number of words you have written

at the end of your answer sheet.
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AENEE, 0< 0 <5 ORMETE, §OREICLLTIRILAY Y Rtk
SESTHLITVIET, e DELEZRD L,

K4 NUUERBEE->THOHITVIRTES

M5 FORLEBIZAY Y FRBIELHE
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Sf2411HA7H
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B LIBEDKBRIZDOVTDORD L ZTHA, UTORIWIZEZ I\,

—fHDEE HA DKIAK & —fliDIEE BOH DKIBKR ZEE L 72 /KBKIZOWTEZ 5,
BABOBHA ODRE% C, (mol/L), HEBOH DEE% C, (mol/L) L, EAHD
B HA DEEEY. o, HEBOH DEHEZ g LRT L, BARDBRPTIZ

[HA] = (1-a)-C, 1)
[A7] = a-C, (2)
[BOH] = (1-8) -G (3)
[B"] = B8 -G, (4)

Li %, £, BRHA OBEEN (MEER) % K, % BOH 0BMER~ K,, K
DAFXVERZ KwetT5bE

_ [HT-[A7]
K, = T [HA] (5)
[B]-[OH- ]
K, [BOH ] (6)
K, = [H7]-[OH] (7)

DD LE, TNoDRZHVSE, a b BOMIZIIRDOBIRYH 2 2 L’bd 5,

1 a - K,
7 - (1-a) - K, Ky 1 (8)

28, UTOMOZHECICHTY, ROMEZHVEI W,

KoAAVE K, = 1.00x 107
BHA OBEBESH K, = 1.00x107°
WEBOHOEEER K, = 1.00x 1072
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M1 BRHA O/KAEKREBEBOH ORISR ZIRE L7 & 25, BBHA DIREED0.900 mol/L,
I E BOH DIREED30.0600 mol/L & %57z, TOERIZOWVT, XD (a), (b) IKE
Z 73\,

(a) KBRPCEHFEIGEL TS L E, b L, MHA OBEEE o DiED 0.500
TH37%61F, ¥ BOH OEEEE 5 DEIZVL 5 L 5h, BYIEFINT
BEZIZE,

(b) KERFPCEEEFEIRD Lo T3 L E, BHA OEREE o DffIX 0.500 T
X ot, BEEFEICELTWS L EDR HA OEEEE o DfEIX, 0.500 &
DHREVDD, ZREDPNIVDODLEEZ R, £, ZO X ICHBL
THEELFEL 2 IV,

M2 REEDI2C, (mol/L) DR HA DK 10.0 mL & REEDS 2C, (mol/L) DiEEEBOH
DKER 10.0 mL ZBE L L 25, FERETORR HA ODEEEE o DEDS 0.500
Ehol, BE, RABDERDERIX 20.0 mL TH o7,

(a) DL EDRSGBERICET 5 pH 2 BB F2HITEZL LRIV,
(b) B2 HA D/KIAEWK L3R E BOH DKBRIZOWVT, ZDIREDMICITRDBEFRSH

ZA/RVASH
2C,
20,

X DEZAEFIMNTEZI LRIV, 7, ROGHELZEZ I,

=X 9)
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FLa— LT AT FOWEZFARZUTOERLI 1S 428 ko7, EBgEE?
X FHA, UTOMWIZEZ L Z W,

EER 1
BLhEBEE Iy /) —L CH:OH Z 2 mL A#, Z 2K KOLBEFFY T A
Na ZMZ 7=,

ES )
(1) B7FdBREICLy /-2 1mL AR, J2icavkR 2/h3 L 2/AN,
60 ‘C~70 COBICHBEZ R L TROLM S, HI7ABTHrERETCIVE
BRI,
(2) 5BELREIAT, ZOFBHEIT 6 mol/L DKERILT + V7 LKEKE
1mLMZ, &5k BER,
ES
(1) EBW7aBEIZ X% 7 —)V CH;0H % 3 mL A, 50°COBICZ DREE %2R
L Cim®d 7z,
2) B1D&kHic, SEARDERE A AN—F —THR 25 FTEL 7,

3) BM1DkJic, FHEEG) BICRBEORICKE, HLARLE, ZOL ¥,
HKRDIR & ) — VORITES B\ X 5 ITER L 72,

e /
/
—

xﬂ,.’ :>
<

—\

Xl 1: BvL 7z 82 AV 7 SERR
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M1
2
M3
A 4
M 5
A 6
M7
8
9

(1) L2 En»RBRE I 0.1 mol /L DRMEESR AgNO; KA 2 ml 2 A7,

(2) ZORBREIZ05mol/LDOT YV E=TAEMAT, B, BEOEERBPEL 3
2, ISWEAHLIDOMATELIRVIBEZ L, MBPHLTEHE ko,

(3) B L Ao 7IAKIZ 2 mol/L DRIV A PVF & N HCHO KIS % 1~2 i 2,
C DREBRE % 45~50°COEICD T TERD -,

EBR 1 THU AL FER 2 RTERIERZE L 230,

FER2D (2 ILBWTHBEINSG L 2EELRI,

FERRI BT S (1) oBREOHMNZEZ I v,

FER3 D (3) LBV TEL MERM 2R ITLERIGKZE XL R S,
FER3D (3) T, f§RE RS/ — VOISR L TR RWHEBZEZ R I v,
EBR4D (2) T, BEDWRIPIELZLEDA A VRIBREEZ I\,
ER4D (2) T, BEOWRPHET S LEOAAVRIEREEZIZ I,
KERAD ) LB THEINS I L2EEL I,

FEERAD 3) ZFNVLATNANTEFDH3MHZMRT 2EHRTH S, ZDERTHE
AT 2HFNVLTATE FOWEERTABFLEA RS,
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BREBIZOWTORDOXZFHHA, UTORWIZEZ LRIV,

BEAVAIRICB VT, WBEHE100g H7: D IKEEBR N TET T 32 mTEEZBRE
v,

ToM 2%, KiZHT 2MEEA Y 7 L KNO; DBEBEMREZ RS, CD7 7 7 Ok
ZIREE, MEEhIITEER A Y U L KNO; DIBBETH 5, £/, R1IE, KERORBRE LH
B85 CuSO, DEMREDBEFRE R L T\ 3,

%8, HEAY Y LOBBEDIFERIZ KNO; , RESHAAMYDIERIE CuSO,-5H,0
ThbH, £, BHROKDEFIIMEATEIbDLT 5,

110
100 7
90 7
80 7

70 7
60 7

50 -
40
30
20
10

0

AR (g/100g7K)

0 10 20 30 40 50 60
BE (°C)
2: TEE8A U 7 b KNO3 DIERE (g/100 g 7K)

 1: BRBBSH CuSO, DIEME (g/100g7k)

wE (°C) | 0 10 20 30 40 60 80 100
B [g/lOOg7J<]‘23.1 275 32.0 37.8 44.6 61.8 83.8 114.0
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Cill

i 2

g3

i 4

60 ‘COREIRA YV 7 LK D 5. T DIFEHBENER TH % L EDHB N \—% v
MRE (%) Z2REMET I TEALR I\,

50°CHK200g 2, HEEBDWEBI Y Y LOREEZBBEIELEZS, bxHE
AR & s o7z, CORIRVAIRZ 20°CE CHAIL 72 & ST L 7-h88A U 7 A
DIEMOER (g) 2EIBRTF IHTEIR I,

20 ‘COMEEA YV 7 L DEIFIEIRD  100g H 5, Z ZICHEEEA VY 7 ADFES 100 g%
MZATMEL 7z, FBEPITNTEBRL CTRIBKEZ2RE (°C) 2524230,
7, ROFDBEELI,

60 "COBRBASELAIKIEIK 100g & 20°CETHAL 72, T ICTRBER L 7288, 5
WLz, ZOBEIZOWT, RD(a), (b)IKEZRI W, 28, CuSO, DRE#R
160, H,O DT FE® 18 LT 3,

(a) 20°CETHRAL 72 & ISR T 2 MRS AKAIY CuSO, - 5H,0 DEE (g)
2EIBF2HTEZ LI,

(b) A¥,20.0g WYKL T, Blov—h—icB L7z, ZOBBEBERA LT3,
BRAZBRDT, ZOWELZ30°CE LT, 30°CE LB ADHEEA\—k Y
MBRE (%) 2 BMBFIMTEZI LI,
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<ZBRMEE3 >

SM2E11ATH

AR al B R R—IH

. 13:00~14: 20
* ”K 16 R—

(80 47)

B2

331



e COR—VRAR———

332



———CDR— DB ——

333



BECZFROWBEND LI, FRICETAFES, BFE, TIVI7vyXy b, LR
AED 1 FELTHAL.

EMOIMEMEITIRILVE CHRMBEROFHZICXDIZITE -EDOMEITHR
NTW5, M1, e brOmMBEEOHTSFT L AZRKRLEZDOTHD, HH
D7)~ BREFRITHBEERLTWS, LTOMIZEZ XK.

@ BEILFIAE
0. = | TLa—ZR ' 7’/»:~x\4-| SRV E
— 0 T
MmAEEET MmEmE L5
B 1

A 1 1HORBA, REBIEIMRZEZRL TWS, TNLTHOMRED LT
XN DOHRCEVEAZLE.

2 H1HOT), (1), (), (D)O&HZERLE,

M3 K1da, b, c, did, HFD()E(V)DREITHFET DHM
HELITHBLEZRLTWS, a, biTidMilE4Z c, diZi3B4A
Zr .
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4

i 5

il 6

w7

[ 8

[ 9

D, @, @, DIFMmEMED LACKTFTICEEGTSHRINESTHS, £
NTho4amzRYE,

QOFNEICLAMBEMEEREEEINFIA RICK DM E
DL HBDENIZDNT, 1Z2ZEZIC 710 FUNTHBAT XL,

RIEC@DEHRE (D) OMRICERASEDE, 25 /NI EHHM
MRIZEZ< EFHETEIEIORRD.ZDI I NIEDIEZSZIETEDOK
2IRRbDTHDEEALGNDD, 20 FLLATREE.

BRFOE MRV EC@EERT 2 LERVKEL N, RIVE S
@EREETOHBHRN o7z, TOHBIZDOWTRE,

e P D LB —SE R ORISR T 5, COBB R AT
iR

B <OTFINVEZDMBEPITHE SN TEHFITETINDN, TNTh

DFRIVE ZFEDBREOREDOMIMICOAER T 5. 2 DM 2
.
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ROLIT, [N1, [N] oxXEEHRS, UTOBICEZ L.
(1]

ATFIVEFBEHICER L ZEM, S -2y —13, REfiREICEEND
5‘//\°0E}:Om'cm%‘-ﬁb'cmé&%,@%%@H%ﬁs5U CEBELZEICHD
EoTBREWEZRAL, X711 (BB L4680k ZomaEl, %
SRVBEERASHICRRIMETH > (1869 &),

BLETIEERDN, HH5WIFTNTEN., CORMITEZ 52D, B
BFOBRMBELRLIMEBEFEBREYICEGZ, ZOEY OB REEOE L E
BIHTELDEDBRFLNWERRNLETHY, COXIBRERREL THAE
MW SNz,

iz gl EH 2 TR WERE (WA EBERE) 113 S ME & R HMEND
%5, ZHEFOHZDD § MEZEZITAIZERTLHEIT AEMAZRERKL
TIRATEMN, SHEZMAREL TERLAESAEIREB LAk, REE
BRFBLU RN, VU T A 1928 1 R BB & MBEE L7 S B
BECIYTRICEETSHE, RURAEIMARZREILETC LE. YT ZDERN
LU SHENSEMEINSZE2BIUHTRINL, REEN S HMEICEDS &
WHOBKRTREEREBREAM T, R—Y 251, 1931 iz, Y20 RD
DICOEEXBMTHRKOBRNEZI DI LEHENI L,

1944 12, TA TV —5IIQ@S HE DM E 4 ZEH L, TNEFHNITY >
N7, RNA, DNA £ B BERZHENICHMT OBEEZMA, EOREE
EANLEGRICEEENES BB HANIERET > BLTOAR
HWIZOWTOHRERERTH -0, UL, BLTFICETH2HMEDH LI
FUONTETHO, TAT)—SOHREIERINZN 72,

BREFORKIZDONTIEI N —EF A ADERIZK o TRIEFNS
7z (1952 48) . M50, KBEICBRLTHAAINIZFUL 77— (T2
TJy—2)WKEBHBULE. e 7y —JIXEITICTINARH O, BHEORHRERBIHLIX
FONTEMNETETWS, HSIX, Te 77— DDNA &EF NI EITH &
ODHHIZDT, EE560 Tt 7y —OWEMEITEGRL TWBENERNT=,

N——EF A ADEBROBEIIRDL DTS,

-6 -
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(B 1] Te7y—P2RNNRMETHS S TEHRL =,

C[EBR2] 7y VEREMERMATH B P TEHKL 2.

(B3] EBR1O 'S TE#LE I 77y — V2 RKBEFERE EE,
SNBRICEGKRZEZRLIEL CTRBEREZILERSE, ZOLEY
EFERKICEBVRZES Y, OBLULLIDBALTRIBEOMNE
MERDE L LR, WHEREELDEL, LB E FEBAK E
W EnNZeNOMREZHIE L =,

(B 4] ER2OPTEHLAETL 77y —22bbWT, £E 3 LK
BREEEZIT O . TORE, BHBEIZILED TREDN o N,
OLEBEABTTEIOTNTH > 7=,

[2Bx 5] B3 LERLADIEBY TN TN 4 IZHEBRRIIFES S5
#LAZEZA, T2 77 —POBBENT A RO SN, To 7
7= DITHRARESRIE SNZ DIZEE 4 OILBY) O R &R ER
EFThor.

1 THRIEBOOKEBIIBIZEENTWE MK ITHRLTWE, 20
MiEky EMhicd. £k, TOHBZEE,

B2 THRIEQITHAHLDIC, REAEWE SEEHEET TEREM T
ETHEEDLIBERITRDD, ROT ~FOHHN 6 RIS Tid

REEHDOAMIET S,

SEIHDOAMIET 2.

ZEORMEOHIZ SHEANHET 3,

SEEOHERICL > TRYEENERT 5.

REE SHOHPMMAREAEET %,

A A

13 THRIEBODERTIE, EOXDRERBERATEINS, 30
UATRE,

4
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4 THREDIZIOWT, IRVELITHNOMNEDIMNLE,

156 THREOQXODWTHHENDITNIRDENTZDEMITLDEE
AHNDNEE,

M6 N—I—EFrAADERT P 2FERTL2EHNEZ LY,

M7 [EBR1]~[EBS]INS, REEBTFORMENY NI ETHEHRL
DNAZEEZSNZON, TOHEHAZRYE.,
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(1]

ODNA HEREHRZHIVETHY, BERBEREHDL ST MEAD LD,
EHECEEINDIKREND D, INVIEX T LAF RPNEIRICER > 72 HiED
5720, 2KDX 7 LAF FEDEWIZHEARICESIL THEGL, 2 4A88HD
SEAMEZIBRL TWD, DN\ OBERBZZNTNI V7 LAF FHZHFR L
LTHHEHZER T 2QXRENBERENS LIATITDN S,

DNA DEEEHRIZDINA D SEEIZE > TnRNA N, mRNADNSBFRICE - T
FONVBILBESNDZEX>TRET S, & 2N BANOHARIZ, nRNA
WURY — LKA, QIRNAIC K TEEFNTELTY S /E % nRNA O fF
HICHE-> TEFCHET LI ETHDN D,

BNy >N BREVTHO EEN, @ALRNBHBEEZE 5 &
TACERIEZMET 2BRLREL L THAOHEREZAREIT LI ENTE S,

1l MRPOIRTOERE®REZY / LERBATHIENH D, HIZIE,
IDOHFIIILT JLABENTVWS I EIZARD, EMD 1T AR
KILOXIVPHEEFGEZZTATNS, DNADA, C, 6, TOBREDOHTER
NN 300, 270, 310, 290 &L, ErT /LA DNAIC AN 0% & %
NTWkETDE, 17 LHED N OHFEIZVS SIZREME
T LHITEA L,

12 THREOICX > THEINZ DNAITHE S RITX > THRMBAN & 2T
WAND, b hoEEMIEZ 8 BIMEIRE B EOMIERIZE
WT, JTOMIDE 5 REMAKD INA 25 DM IZRRKTEEDM % &
oM, AT IMTEAL.

13 FHEE®IZDWT, tRNA X mRNA DBEEHRZ EO LD ITHNL, ¥
ONVBDOT I BEEIEHRANEFRL TWahiHE X,

M4 K23H5EMTD nkNA ORI R 2 2F BB OHEEEFI 2R L

.9.
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bDTHD, ARERZHMAL, mRNA DS BERE N5 NNV ED
BAMOLLFEHETOY I/ BZIHIZTRE.

5,
CGUAU
G GCUCGC
YU, NeUV
6, GUARN
AGUGGCAGGCS
37
2
IROLIBHOERE
U ¢ A G
uu ] ucu UAU veo| U
TNV T 5= Fu AFA —
vue uce UAC UGe C
UA veal®Y ~ UAA UGAlgEa k> A
| i QS Wikar>
UG e UAG UGelru 7R 77> o
Cuu ceu CAU ] CGU U
al |cuc o aclEr7T CGC BE
. . Jay s TrE=> -k
o| [cua CCA CAA . CGA A s
TIWVE I —
013 CUG €CG CAG CGG G 033
AUU ACT AAU AGU U
E FANRGE vy —§
Bl faucltvmrsy ACC AAC AGC ¢ |8
s | A [ava AcAl P L= [aaa AGA A
E-2 — . s TN &
AUG "(;g;;w ACG AAG AGG G
GUU GCU GAU GGU U
FTANTF V8 —
GuUC cee| GAC GGC C
NY 5= AP -
GUA GCA GAA GGA A
TIVY IR —
GUG GCG GAG GGG G
aRE
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5 FTRIBDIZOWT, FONI7BOREEOLHE—DHIT, ZTORK
EERERRICBED A HESIC DWW THAY L.

-11 -
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[1I]

FRFOEERT A ZRBETRESETEGRT A koY O\ 7 EE KE

ARSI B EBEEZLLTOBEDITIN TR,

® FMOEMNS RNA 2T 5,

@ HWHLUZRNADSHEERKIRIZE > T cINAED 25K %,

® CcDNAZEERICTH W, P(RIBICE o TABGTOEEES (BB R >»n
S5¥IEIRET) 2HIET S, ZOBICEBTTIIAIR (RyF—)
B2 07 PR EMEZHAD =D, T4 < — I HIBREEE O RFARA S (IR
BRICE>TUM SN SES]) Z4mL, DNA Wb o i i O & 23 il BE
ZTUMEINDLSICFREHTZ, PLRIZFOKBEHEITILFOEO TH S,

A7w 71 95C 108
AT w7 2: 55C 208
AFw 73 12C 1454
ATy T I~3 DY A )% 30 BEEDIKRT

HIFLEESE 2 & > T P(R EW 2 Ui d 5.

PCR EE# 2 UM L 7= D &7 CHIRBER TR Y 7 — 2 )T 5,

DNAUH—FICEODTHELZDINABMF 2@ THREL 2T ¥ —1T4E

w3,

@ @TRIESEZ DA ZKBEICHEERL, FANE (F72ES YY)
AV DEMTHEET 5. |

® EETABELSHMAENEZTIZI RELORBEERKT S,

@ BELEABEZEZEL, BETAORBEAET 3,

© KBEISYIAVEEMILL, BEABICEOHTFENSHHY 2N
DERGRINTNS - & 2HRT 5.

L OIRNA % b &I, MRS EEESZ DD DN 2RBRENTARLE D

D,

B RBETOY N VERBERICRGF I NZH0, 7o ET U Vith#E iz

© & &

2192 -
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FZE2E,

M 1. PRIFEDOZEAT YT TRIBZIEZ, TNTN 15 FUANTREER.
7. AFwv 71 95C 108
1. AFv 7T 2 55C 208
7. ATw 73 12C 14

2. THERIEMIIONWT, HIRERORBBESNZMAMTLIOETI4<—D 3’
SN 57 SR E 2 K.

3. OQTHAVMEADOEMTEET 2HB%Z 30 FUNTHHAT X,
4. AETZ PR THIETSRICHEMNELTY /LN ZHWS &, PCR
YL cONA ZHMICLLER0BEN oD, KBETHEELZS 2N

JBEEGERSYNVAIDBES, AEEBRDBOTR>TLE>k, ZOH
HZ 50 FLUNTHAE XK.

-13 -
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3]
AR, IBE, 5N BOMRICET B X E RS, UTOMICEZ
. 272U, BFEIFIC=12, O=16, H=1 &L TERETAHZ &,
ALY, B, & 2N BIZET RN E-BEALNTHBY, Ao
I THREND EEICHEEI NS TR E—EFALTATP 24K T 5.
313, OEENTOIERIGT, RALY, 18I, & >822 805 RiEe
ERLEDBDTH 5,

BUNDE R IKAEY L]
Y A / / \ 4
(1) (2) JIa—2x E/ U)K || (3)
(7/
\ 4
LD MEE ¥ (4)
(€4)
\ 4
(5)
A 4
4 T UERE R » —EibirE
E3

il BHD (1)~ (5)ITASEbEERENZRLE.

2 THEBOKZHDEIBERNTORFERIGEEREMENS NEEE., £
o, ZHUTIEELERERH D, TNHITDWTHEICHHAT X, =
512, FEEOREHIZ 1 DRE.

13 MIRIZKD 7NV aA—-ARRILE NG5O e .

4 ZIa—A, ROBEROFAETFTTROXIITY T BEEEZRT
“BACRBNEC D, CORBETTZILa—Z 100 g5 ALK HR

214 -
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[ 5

A 6

7

R 8

A9

Mg UKD E. MNRE LA 2MERLALTRE,

o (7)), () ORIBSEIHBENO EZTITFON TSN,

VA=A 1mol &, BREECKOZEEITRI - #FT DL, AR
FAEL TRV F =2 2870 kI BA T2, —FH, BIRICKDZ)IVa—X
BERALENDE, 1711 Kl OZXNF-—0RELTHEAIL, RDOT
FIIVF—FATP OERITAHNWE NS,

ZIT, 1 ol DTN A=—ANSEREDATP NERENELT,
R TIE IV A—ADFHEDIRINF—DI5MBNATP ITBELEBAS
Nn5n. £/2, 1 mol DATP DO )V F—1IfM k] TH 50l t.
INEREE 2L UEER A LR,

47%, ATP OBE AT RLZBDTH S, (U)~ (h) TS
ToMELAIMMAREE. W EEEZRLTHWS, £z, (D) ESLD
el End Mhidt.

ATP 28 TRV F— @) EXiEnsEidmn. 5 0FUNTE
#,

oD (1), MiRiCE>THERMETH S, E MR EDHARET
W, ERHBEODTRWYEIZEZA S VRN EN S, Z0iEd-
5E2fr> TVLHEERMMREY. £, KBENFEEODTR WY EA

215 -
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ZRLT EEDBIXZTOWENER SN IS Z LT,
10 lER D~ TH 2 CxH1006 BIFRTRHEICHRILIME N EE, T

KX 0. 70 THolz. ZOROREE X Z2RD, INEEUT 20
BTERTREY,

.16 -
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SF0 3AEE (2021 AEE) HALKZE

AO Al GRERLZEE) IIH

ELA RO E

SR2#11H7H

BREFEE R il B FE fE R—I#
E % 8 fr # F#H
X 15:20~16 : 50
o % 19 e
o) = % (90 43)

T B ¥ H

AEBBABOSRNHBET, 20 THEMRTF, TMEAK ZBEVWTIIVWTER
Fuo

IO THEMRT] X 12XR=H0ET, XR—=TJOF%E, FIRAEHHOEFT7R EH
HoBEITIEHUHTSZS N, SFFRAEFA SN TLE SN,

3. THEMF) ofic, MRERM, TATEHK ZEML XTI,
4

fRET, BIREME Cr—TRIIIVBA) TRAL, R—IR - FHEERE
ZHEALTIEWITRE A,

RE, HEBTREALTIZE N,

RERAM OZBRESESH (1BIZOZ 10 12, BNTICZBRELFC
B EETEE SV LHRTELXIDITEHALTIZEE N,

R, BT TRERAM OFESNZEINIRALTIEI N,

RBR TRIT MBEAM Z2ENLUETOT, Ko TIRWITFERA.
MFEMT1, TAEHAM 3FbRo TSN,

=~

C2345
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[1] ROEXEHZATUTOMICEZZE N,

After her university closed in March, Jeannine Randall sat down to adapt her research
plan for a pandemic. Her project to monitor tree swallows through the spring and summer with
a team of three scientists would now require travelling to the nesting sites in separate vehicles,
using individual work kits, staying 2 meters apart and, of course, disinfection regularly. When
she realized hand disinfect was in short supply, she made her own batch using ethanol from her
lab. Now, as the university resumes some services, she is putting the plan into action: counting
eggs, waiting for hatchlings and watching the birds from dawn to sunset.

ay “I think scientists are very well placed in some ways to come up with a procedure

that makes sense and then follow it,” says Randall, an avian ecologist at the University of

Northern British Columbia in Prince George, Canada.

In Italy, which was hit particularly hard early in the global pandemic, nearly 30% of
roughly 90 respondents to the Nature poll said that they had returned to work, and another 18%
reported having worked throughout lockdowns. Cell biologist Paolo Bernardi went into the
University of Padua nearly every working day to manage a staff and teach his pathophysiology
class over Zoom. His lab is at about 50% capacity. University guidelines for resuming work, in
effect since 26 April, require distances of 1 metre between people in brief contact, or 2 metres
for those in the same room for more than 15 minutes; masks are to be worn at all times and
gloves are compulsory in the lab. Capacity is limited to three people to a room, conference
rooms are closed and meetings must still take place through calls or video conference. Bernardi

is comfortable with the (2) university’s balance of safety and flexibility. At the University of

Groningen in the Netherlands, researchers have been asked to avoid working with hazardous
éhemicals when they can, to minimize the risk of spills that would require medical attention,
says Jana Volaric, a synthetic organic chemist. But for her, the biggest impact is the decreased
conference schedule. She had hoped to be networking in anticipation of being on the job market
next year, and she says that meaningful interactions are harder to come by at online conferences.

@) “This is the most disappointing part.”

Organic chemist Kirsty Anderson lost about four weeks of work when the University

350



of Auckland in New Zealand closed down along with the rest of the country. It reopened
partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also
required people who entered the building to mark their time of entry and location on time sheets,
and maintain a distance of 2 metres between people at all times. With lift access restricted to
one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With
more services opening in mid- May, the check-in database is now online.

She and her colleagues are taking odd- and even-hour rotations at their office desks
to meet the university’s spacing requirements. Shared instruments such as the nuclear magnetic
resonance and mass-spectroscopy tools are run by designated operators to minimize contact —
Anderson hands over samples, wiped before drop-off, and sends codes and instructions through
a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies

motor function after strokes, says () the government and university are united in their safety

messaging and pandemic response. “Everyone is singing from the same song sheet,” he says.

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi

Subbaraman, Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. ” —HBckZ)
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2] ROEXEFZATUTORMICEREEL,

In recent years the notion has been growing that alternatives may be needed for

() conventional meat production through livestock raised on a farm. This is generally based on

concerns about sustainability, environmental burden and animal welfare. These concerns have
grown due to further intensification of livestock herding and slaughtering, and on the other hand
a predicted rapid increase in global meat consumption.

There are at least () three motivations to intensify the exploration of production

alternatives to livestock meat production.

Due to an expanding world population and to increasing meat consumption in
developing economies, it is predicted that meat consumption will double in the coming forty
years. Although these predictions are associated with considerable uncertainty, the sheer
magnitude of this alleged increase supports the assumption that demand will increase
appreciably. At the same time it appears - also with margins of error - that the capacity of
conventional meat production is close to its maximum. As a result, meat will become scarce,
therefore more expensive and eventually a luxury food. This may then serve to aggravate the
already unequal global distribution of food. Alternatively, many other techniques are being
investigated to improve the efficiency of the entire supply chain of foods, such as decreasing
post-harvest losses. In addition to these, efficient production of food and meat in particular will
have a great impact.

Livestock meat production accounts for a considerable portion of greenhouse gas
emission, land usage, water and energy consumption. Of the three major greenhouse gases
specifically carbon dioxide, methane and nitrous oxide, the contribution of livestock to their
total emission is 9%, 39% and 65% respectively. It has been noted that these numbers vary
greatly per country and continent, depending on many factors, including the presence or
absence of collateral damage by deforestation. It is clear however, that major improvements can
be made in the environmental impact of meat production, either through conventional or other
technologies. In a preliminary life cycle analysis Tuomisto and de Mattos (2011), calculated for

instance that in vitro production of meat when using for instance cyanobacteria-produced
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biomass as a nutrient source might reduce energy consumption and land usage by 99%, water
usage by 90% and energy consumption by 40%. If realized, these reductions lead to a large
reduction in greenhouse gas emission.

Another motivation for livestock alternatives is the concern about animal welfare.
Public debate on animal welfare surfaces on a regular basis. Non-vegetarians decrease
consumption of meat proportional with exposure to awareness campaigns of animal welfare
through public media. The effects were rather small and pertained mostly to poultry and pork,
not to beef, but at the same time the number of publications on animal welfare issues in livestock
meat production rose gradually during the 1982—2008 observation period. Thus, public concern
about animal welfare may affect consumer behavior thereby forcing the meat industry to
continuously evaluate its practices in view of that concern.

One of the many alternatives under investigation is culturing meat based on stem cell
technology. The idea of growing meat without livestock is not new. For instance, Winston
Churchill in his book “Thoughts and adventures” (Churchill, 1932) wrote “.....3) Fifty years

from now, we shall escape the absurdity of growing a whole chicken in order to eat the breast

or wing, by growing these parts separately under a suitable liquid...”. Three technologies that

have emerged over the last six decades make it possible to generate skeletal muscle and other
mesenchymal tissues such as bone, cartilage, fat and fibrous tissue: stem cell isolation and
identification, ex vivo cell culture, and tissue engineering. In fact, bio-artificial muscles (BAMs)
produced from the skeletal muscle resident stem cells, a.k.a. satellite cell, have been generated
for the last 15 years, mainly to serve as research tools or potential medical implants. These
BAMs can already be regarded as a valuable source of animal proteins, but they are still far
removed from an efficient and convincing meat mimic.

« Similarity and efficiency are the two key requisites for a meat alternative to be

accepted and industrialized. For a new meat substitute to be widely adopted, it needs to exactly

mimic or even better, recreate conventional meat in all of its physical sensations, such as visual
appearance, smell, texture and of course, taste. If such a product can be created, it will deserve

the name “meat”, without any pejorative adjectives. Of these challenges, taste is arguably the
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most difficult, especially since the more than 1000 water soluble and fat derived components

may make up the species and perhaps strain specific taste of meat. A high efficiency,

bioconversion rate, is the basis for a sustainable product that will be able to improve on the

carbon footprint of livestock meat production and as a consequence will require less water, land

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro

production process that is much more efficient will be formidable.

(Reprinted from Meat Science, Vol .92, Mark J Post, Cultured meat from stem cells: Challenges
and prospects,Pages N0.297-301, Copyright 2012, with permission from Elsevier. —HBE(Z2)
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3] ROEXEFZATUTOMICEREE L,

Fathers play a crucial role in their children’s socio-emotional and cognitive
development. A reasonable intermediate *phenotype underlying this association is father’s
impact on infant brain. However, research on the association between father’s caregiving and
child brain biology is scarce, particularly during infancy. Thus, we used *magnetic resonance
imaging (MRI) to investigate the relationship between observed father—infant interactions,
specifically father’s sensitivity, and regional brain volumes in a community sample of 3-to-6-
month-old infants. We controlled for mother’s sensitivity and examined the moderating role of
infant communication on this relationship. MRI were acquired from infants during natural sleep.
Higher levels of father’s sensitivity were associated with smaller *cerebellar volumes in infants
with high communication levels. In contrast, father’s sensitivity was not associated with
*subcortical grey matter volumes in the whole sample, and this was similar in infants with both
high and low communication levels. This preliminary study provides the first evidence for an
association between father-child interactions and variation in infant brain anatomy.

Overall, it is important to emphasize that our preliminary findings are correlational

and do not indicate a causative link between early father’s caregiving and infant brain volumes.

Hence, (1) important associations remain unexplored. First, given the bidirectional associations

between child temperament and parenting, it remains unknown whether an infant with a smaller
cerebellum volume elicits more positive parenting from their father or vice versa. Second, we
did not have repeated measures of brain volume; hence, it is unknown whether the directions
of the relationships reported are dependent on developmental stage. Third, considering the
cerebellum’s sexually different developmental *trajectory, sex differences in the association
between father’s caregiving and cerebellar volumes also require investigation. Fourth, fathers
play a unique and distinctive role in their children’s lives and both the quality and amount of
involvement fathers have with their children can influence development. Thus, in addition to
the quality of care, the amount of contact the parent has with his/her child during *the

postpartum period is another avenue for future research when linking father’s caregiving to the

-10 -
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offspring brain.

Different aspects of father involvement could influence child development in
different ways. Additionally, other features of father-child interactions such as, reflective
capacity and empathy require future consideration. Father’s *psychopathology and attachment
history may also be important considerations as they are linked to early interactions and child
psychosocial outcomes. Finally, father’s stress may affect the brain development of his

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together,

the field has quite some way to go and () further long term and larger-scale research is therefore,

required to examine several of these possibilities, which our work cannot address.

(Adapted from “Father—infant interactions and infant regional brain volumes : A cross—sectional MRI study” by
Elsevier, Under a Creative Commons license. — k%)
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RDFEL ZFi A TLLF ORIZE 270 S0,

The growing increase of the world population has led *FAO to take into account new food
sources that are able to “feed” the planet and are able to be more sustainable in terms of water and
soil exploitation and of pollution. Based on these assumptions, insects seem to be a possible
alternative. However, this practice has not been discovered recently, in fact the testimonies on
*entomophagy date back very far and there are still a lot of countries where the main meal is
represented by insects. The introduction of insects as a new food on our table has certainly come to
a cultural historical moment in which food culture traditions have long been overcome with the
arrival of globalization, with the spread of dishes, such as sushi or kebab, until *IARC's statement
that the meat preserved or cooked in certain ways can be *carcinogenic. In fact, during the year
2015, the decision by the IARC to include red meat and processed red meat respectively in group 1
and 1 A of carcinogenic substances for humans, resulted in a collapse not only of the food market,
but also of consumer confidence. Above all, in Italy, aythis statement has put into question the myth
of the Mediterranean diet, which has always been one of the most complete and healthy diets in the
world, where meat plays a very important role. Obviously, this innovation has led to search for new
food solutions that could be equally nutritious. If the Western world is able to overcome its taboos,
entomophagy may be a source of revenue both in economic and environmental terms, which should
not be underestimated. However, it is necessary to break down the cultural wall so that entomophagy
can reach our dishes, but with the right reasons and the right explanations this could be possible.

The motivations that have led the Western world to seek new sources of sustainability both for
the Western and the developing countries are many: the most important is perhaps the growing
increase in the number of inhabitants of our planet and consequently, the steady increase in the
search for food that can at least meet the entire world population in terms of survival; this is the
reason behind g)the other reasons, since the intensive increase in agriculture and livestock has led to
an increasing increase in pollution, greenhouse effect, of the soil exploitation, of energy and of water
thus further worsening the present conditions of the earth. For these reasons, the search for new,
more environmentally friendly sources has become necessary not only in countries where food is
not always enough for the entire population, but also in the industrialized world. In this way insects
are a possible alternative to not underestimate and study to try to figure out how to make the most
of their potential. The positive aspects of insects can be summarized as follows: They are a great
source of protein; They transform the *substrate from organic waste into high quality proteins; They
require much less water and much less soil to be bred; They produce much less greenhouse gases
than conventional cattle; They have high *nutritional conversion efficiency. In addition, insects
could also be a possible alternative to traditional feed used to date for animal consumption. However,
it is extremely important to define the *hygiene of these foods both in terms of food safety and
nutritional value, in order to evaluate the possibility of their consumption and their marketing.

The great interest in insects is due primarily to their great nutritional properties, in fact insects
have been a highly-nourished source of nutrition that obviously can vary depending on the substrate
from which they feed, the species and the stage of transformation and how to cook. Caloric content
was estimated around 293-762 kilocalories per 100 g of dry matter. Also the protein content is very

1
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high at about 7-48 g/100 g of weight in fresh insects. Also, they are very rich in fat. Insects are also
rich in mineral salts and vitamins. Given this assumption, c)it is of supreme importance to consider
not only the positive aspects that insects can make, both to our supply and to the sustainability of
the environment, but also to the dangers that can result from human insect consumption. It is
therefore necessary to effectively verify how safe and healthy they are, in order to avoid any possible
risks that may lead to illnesses, *toxinfections, and food-borne infections for the consumer.

In addition, the insect breeding methods and the subsequent stages of killing, preparation,
preservation and packaging that precede consumption are also important, in order to avoid the risk
of cross contamination or of poor conservation methods of the product that could expose the farmer
to dangers of infection while carrying out his work. It is considered that there are the possible
microbiological, chemical and physical risks arising from the consumption of eatable insects and
any allergies that can cause to the consumer, although to date the data py( YO T ) ( )
14 )( YO 7 )( ) insects hygienically safe are not many.

(Reprinted from Encyclopedia of Food Security andSustainability, Monica Gallo, Pages 294-299,
2019, with permission from Elsevier. —ckZ2)
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RDFEXL &7 A TUT ORBNICEZ RS,

According to Mayer-Schonberger and Cukier’s influential characterization, “big data” is about
three fundamental changes to the scientific method:

Bigness. In “normal science”, collecting data is expensive as requires design and performance of
experiments. Hence it uses Statistics to estimate the size of data required to achieve significant results,
and uses sampling and estimation methods to obtain them. In contrast, Data Science now has “the ability
to analyze vast amounts of data about a topic rather than being forced to settle for smaller sets”. The
effects of this is that statistical sampling and estimation become unnecessary, and that models with very
large numbers of parameters can be fitted to data without testing for or worrying about over-fitting. It
is sometimes possible to work with all of the data rather than any sample from it. This has arisen for
several interconnected technological reasons over the past decade. ( 7~ ) has fallen in price, allowing
more data to be collected. For example, rather than employing people to count cars in traffic surveys,
we can now cheaply use large networks of traffic cameras. It is possible to buy web-cams for a few
pounds now rather than hundreds or thousands of pounds. Often the most expensive part of a sensor
nowadays is the metal enclosure to keep it waterproof. ( - ) has fallen in price, allowing more data
to be processed. This includes both statistical analysis of large data sets, as well as enabling sensor data
.to be processed into database entries in the first place. For example, *ANPR algorithms have been
known for decades but can now run cheaply on processors inside traffic cameras in a network. The
*Raspberry Pi and * Arduino are examples of cheap computing boards which can be built into sensors’
boxes for less than 100 pounds. ( ¥ ) has fallen in price. Most computer owners now have terabytes
of storage space available, which was previously only available to large companies. ( = ) has
increased. The internet has moved from being a static collection of web pages to an interactive space
where organizations routinely publish and update raw data sets which anyone can access. Internet
speeds have increased and the cost of *bandwidth has fallen to enable anyone to download large data
sets easily. Internet-based hosting allows home users to store and process data remotely (“in the cloud™)

for a few pounds.

Messiness. “A willingness to embrace data’s real-world messiness rather than privilege accuracy”.
Statistics, Database design, and Artificial Intelligence have historically focused on working with well-
defined and structured “clean” data. Often, Data Science algorithms will run directly on raw,
unprocessed data files directly downloaded from some public provider, and bypass the classical
architecture of database design and *insertion altogether. Data Science works with whatever data is
available, to make it as large as possible. Usually this will be data collected for some other purpose.
Because data is so cheap nowadays, we can simply make use of very large collections of noisy data and
average out over the noise, rather than have to carefully design and collect clean data. For example,
rather than design samples of manual vehicle counting locations and strict manual protocols for
classifying the vehicle types, we make use of a city’s existing large network of ANPR sensor data.

1
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Every ANPR detection and vehicle type classification is noisy but there is so much of it that it no

longer matters. 4) Data Science tends to emphasize quantity over quality, and the reuse of whatever

second-hand data it can find. Often this means that the data scientist has to do more work in “adding

revision” or pre-processing one or more data sets into a usable format.

*Correlation. “A growing respect for correlation rather than a continuing quest for ambiguous
*causation”. In “classical” science and statistics, careful distinctions are made between causation and
correlation. Causation is a difficult philosophical concept, though has recently been given solid
statistical foundations. Causation can typically only be assumed from a system when cause is put into
the system. This occurs in controlled scientific experiments, where the experimenter forces some
variable to take a value and records the result. In contrast, Data Science is a passive activity, which
analyses only data which already exists and has not been caused by the data scientist. Hence, Data
Science deals with correlations rather than causation. This means working with “black box” parametric

models rather than with productive theory-driven models. p) Data scientists argue that the predictions

enerated ly black boxes are often better than those of theay -driven models which is all that matters.

Data Science here means the use and re-use of data collected passively rather than via the causal
experiments used in regular “science”. Causation inference has recently (from the early 2000s) become
well understood within the framework of *Bayesian networks. We now know that, contrary to the
claims of some earlier statisticians and educators, it is possible to infer causation and not just
correlation using statistics, but (except for a few special cases) only if the data itself has first been
caused in some way by the experimenter. For example, to learn whether mobile phone use causes car
crashes, it is necessary to cause some drivers to use their phones and others not to use them, and observe
the results, rather than just observing a set of drivers’ phone and crash behaviors. Without this kind of
experimental control, it would be possible for *confounding factors such as personality to cause both
phone use and crashes, and thus only possible to infer their correlation. Data Science is thus
unambiguously defined and cleanly distinguished from regular “science” as science without ( -3~ ). This
concept corresponds to “correlation” above. While data scientists could collect their own data, they
typically work with existing data collected from various sources such as previous experiments, the internet,
company databases and government records. This practicality gives rise, incidentally, to the “messiness”
above, and sets the character for much of practical Data Science’s data preparation or adding revision

activities.

(Reprinted from ”A Self-Study Guide with Computer Exercises” by Charles Fox. Rights managed by
Springer Nature Switzerland AG, Inc. Copyright© 2018 Springer Nature Switzerland AG — ¥ E)

.
e

ANPR (automatic number plate recognition) : 7>/ 3—7 L — 2 BERHE L CHHERES
T B RAT A
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Raspberry Pi : ZEE TR I, SR TLMRy I NAR—RaryBa—F

Arduino : A # U7 CHFE SN, MR TEMERI >V INAR—Faryva—F
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@ blackbox @ causation (@ computation @ database
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FRAELTBRATLZ L EZERT S,
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(5) T—EABFEORED 1 D THHEHESIL, BEORA T —2 &R BT/ L
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B EFOEFROFEMEIZEET A H27-0E 2 2~ & (AAEE 300 LN, A
nJLI‘J—:" 75? =) U)

379



A SAEE (2021 4£FE) HIL A
AO A (& ELEKR) TH

F ol RO &

SR24F11H7H

EREEER . BT R—I¥K
. 9 :30~10 : 50
R ¥ % 6 R—
(80 43)
T 8 ¥ H

[a—y
.

ABBBOARNH S X T, 20 IFHEMF), MBEAK Z2ERLWTIERWVWTER
Huo

O THEMT Z6R=H0FET, R—JOBE, HIRIAREEHOER/ZEND
STEBETRBALUHTZE N, FFFAIAZIRNTLIZEE N,

(M7 oMz, MEERK, TATHAK Z2REMLUET,
4. fREW, BITEHE Cr—TROVIHH]) TRAL, "= - FEERE
EEHLTIIWTER A

MREFAK OZBRIEEEHRSH (1BIZOE 100 2, SNTICSRELFU
ZRILEHSZEIOZFVLHFETEDRIDCHALTIES N,

RV, T MREFAR OFEINEMCEALTIEE N,
7. ABKETRIX MMEANK ZENLETOT, HERS TIIWITERA,
RIRET), TAEBAM BEBR-TE3Nn, |

!.\D

.CJO

Sy

[=p]

A5

380



CDOR—TFRHE—

381



CHOR—TFEHE——

382



BF ORISR &,

M oLh<nDrE, FERX cosh+cos20+ cos30 =0 7= 3EH O DfERT
RTRD &,

(2) a, bEERETE, 3<a<bDL 10% v % DRNEBER K, FEL,

HEFERAERTH D, £/, LERSIE, BRABDE e DfEIE, 2.71... T
HBHILZHAWTS LW,

(3) EBt K0St 1 OHHAEH L &, ERy=(2t—-2)z -t -1 D&@BET S
I ZE vy VHEHIZHRYE X,

4.
383
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M7 130020 e DRESIBIORBEOEEZ § DREIITE T, /MEK
D x BRI OEENL, STV RBEBIFEoTHrLIVELEY (K4, #T
DIRLTZBIIANT Y RRBEIESVTD (K5), e "HDME e VB
hENEE, 0<h< iof— DOEHTIX, 0 DEICE ST /NERIIAT V RBB
SESTHLIAVERT, e DEEZKRD X,

0

B4 Ny RRBSEoThLITVRTHRE

5 HOVRLIEBRIIANAY Y RRBIELH5HE
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S 3AEE (2021 £ ) HILKZE

AO Al GRefiZEH) IIH

FRHBRO
<HIREE 2>

SR2F£11H7H

HEAER i BB R R—IH
| 13:00~14:20
i3 & 5l 9 R—
(80 43)
T 8 F H

TER DR DWAE B LU 7ZMEICD N T,
Iz eHl2ERL TRELTIEE N,
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PLa—LEPLTE FOWERZFARBUTOER IS 428 ko, EEEER
X FHEA, UTORIWIZEZ I\,

EER 1
LB BEICLY ) =V CH0H 2 2 mL A, Z 2R ROEBF Y YA
Na 2z 7-,

ki 2
(1) BuldBEicy /) — i 1IlmL AN, Z2iKavRL 2N 2HAR,
60 C~70 COBFZICHRBRE 2R L TIRO LS, FIABTHrERYTIVER
PRI,
(2) 5IEELREZ AT, ZOHEEIC6 mol/L DKERT bV 7 LKEKE
ImLilZ, E5ick Bk,

(1) BWZFdBREICX Y ) —) CH;0H % 3 mL A, 50°COBICZDRBRE %R
L T 7z,
2) M1okdic, SEARDHRE VA NN—F —THR 25 FTMEL 72,

(3) M1k Hiz, #REZEV) LICHAREORIZHEE, HLANL, ZOLE,
FRRDIRAZ ) —VDOIRITERS R X H ITHER L 72,

B 1 B L 7 SRR 2 P v 7o SRR
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ES

1
A 2
3
i 4
5
6
7
A 8
9

(1) HL 72 20 2EABREIC 0.1 mol/L DREFEIR AgNO; /KA 2 ml # A7,

(2) CTORBEIC05 mol/LDT Y E=TKEME T, BE), BEOWWEPEL 3
2, THIALIOMATIAIRVIBE S L, WRPHEZTEHE Bo 72,

(3) BHHE 2o 72VATKIC 2 mol/L D F VA 7L T & N HCHO KA % 1~2 i 2,
Z DRBE % 45~50°COBIZ 01T TRD 7=, |

EB 1 CAEUIALERM 2 RTLERIGRZEZ B v,

KBR2D 2 ICBWTHEINSG I L2EE LIV,

EER3 KT (1) DBREOHNZEZ LI v,

FKEE3 D (3) KBV TEL A LER M2 RTLERIGAZEZ R 3,

EB3 D (3) T, SRE AL/ —NVDIBIZRL TEWITRWEBRZEZI R I W,
EEB4D (2) T, BADUBVPEL D LEDA A VRIBREEZ LIV,
FEER4D (2) T, BEDUBRPHEELT 2 LEDL A VRIBREEZ LI,
KERAD 3) B THEINS I L2FEL I,

KEBRAD ) BZANVLTNVTEFDH2WEZHERT 2ERTH 5, ZDERTHE
RIBFINLTANTEFOWEHZRTHEBLZEZ 2RIV,

401



BREBIZOWTORDOX ZH5HA, U TFTORWIZEZ R I v,

FIRARICEBWTC, I 100g &7 D IAER ENLIFET T 2 0% R T HEARE
Ev9,

ToR 2%, Kizw§ 2588A Y 7 L KNO; DIEBEMRET T, D7 T 7 Dk
IR, WEEIAEERA Y U L KNO; DBRETH D, 2, K11, KERORE LH
BA8R CuSO, DIBRREDBRE R L T 3,

%8, HBAY Y LORBEDOERIE KNO; , HREBFHFKMYDOFERIZ CuSO,-5H,0
THbD, £, BHOKOERKIIBEATELID DD LT B,

110
100 7
90 7
80 7
70
60 A
50
40
30
20
10

0

VAR (g/100g7K)

0 10 20 30 40 50 60
e (°C)

X 2: B A Y 7 A KNOg DIERE (g/100 g 7K)

% 1: HREESA CuSO, DIEMEE (g/100g 7K)

®E (°C) ] 0 10 20 30 40 60 80 100
B [g/100g7j<]‘23.1 27.5 320 37.8 446 61.8 838 114.0
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R 1

] 2

R 3

R 4

60°COREEA V) 7 LKIBIEDH %, ZDBRPBNBETHS L EDER N A— LV
FMBRE (%) 2BMEFIHNTEZRI Y,

50°COK200gic, HHHEEOWMBELY Y LOBREBRHBEIRLLEIS, bxHE
BIRAIR L I o Te, TORMAIKE 20°CETHAH L7 & SIHB L 7-WH8RA Y v A
DIERDER (g) ZAMBFINTEZ LIV,

20 °COTERA Y 7 LA OBMBEK 100g H 5, T ZIHEBAY 7 L0F8H100g%
MATMEL 7z, RV TXTABL CTREMBKRE R 2RE (C) 2BX1 k30,
¥z, ROFBFZE LI,

60 ‘COTREAFIELAIKAWR 100g % 20°CETWRH L 7z, +ICBBER L 12%, 5
WLz, ZOBEIZOWT, XD (a), (b)IKEZRIW, 28, CuSO, DRE*%
160, H,O Dy FEZ 18 £ T 5,

(a) 20°CETWHAIL 7 & S VI T A WEE ALK Y CuSO, - 5H,0 DEE (g)
2R T 2HITEZ LR E N,

(b) A#20.0gZBMO LT, BloL—h—icB L%, ZOBRBEZBKA LT3,
BRAZERDT, ZOREZ30°CE L%, 30°CELE-BKADER \— v
FMEBE (%) BT IMNTELRI,
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HHREZBE § 5 ERICOVTORD X ZFHA, MTOMBICEZI LIV,
BB, BEESE, XOFEFEDOHEZACZI W,

H 1.0 C 12 N 14 O 16

M3D kD HBEBEEAENRAZHCT, ALY RBE (°C) TD0°CHMEHRE (K)
TS ERZDPZHPEL 7, &8, EBROBMOKRREIZF—ET, Bl o7,

(5=5R)

(1) 3R L7EEBEZHWT, hE2 .
BErl L E0RGBDBEEEZHEL 2, /
KIZE > TV 5EBITIIKEAS A D3
HAZINTVE, 7, TOABK : B Z—
A A T AEHED [ ST 5
T, 2OHFOBEHRIE v—h—D
LB 5 [EDEBEL OB £ ) IT |
ZoTWwn3,

(2) COBFEBEZIRE L (°C) DAKITAN,
Tz R ERE L 72,

(3) N CIREMSH —Ickoz & || L
v = —DiED S REDOHEE
HEoTz, B, TOLE, BEAD K 3: [ AEREIE
EHRIRRERCE L BoTw3,

(AEDREH)
S[EDPHBELKEOREBLABEAIHE) 25X, KEOEL P, KBV, WEER, K
FREB R, MHHRE T &£ L

KR

K

PV = (1)
B Y LD, |
WE, HHEE (K) 28172 1 KDERLLLYRBE (°C) 28175 1°CoEL
R LT3, [EDEND P (Pa), WHED n (mol) ¢—ETHBLE, [MBDEE
Z At (K) 2L e, Bz (T+At) (K) $4bb (t+At) (C) L LLE, FEMN
VvV (L) 6 (V+AV) (L) Bl 613

P-(V+AV) = 2)

—8—

404



L5,
22T, R EX (@2 2o

P-AV = (3)
EIN, t C) ILH72MHRET (K) RRATERINS,
g

(REHER)
HEL 7AER2RDORITNT,

£ 2: WL & HEDBIR

®E (°C) ‘ 8 20 32 44 52 60
R [mL]‘SO.Q 843 87.6 913 93.8 95.7

M1 FRE2SELECho%M 7 o] T [KETaRRES LI,

B2 EREERREEIC STy b L, B AROBREETERYEALT, 757
ERBLAS ., %E, BEICRE (C) %, AN (mL) 2D, HEoH
BDiZ0ods, WMEioBEBED I1275.0 XD BO R I,

3 797&D0°ClcBI 256506 EL RO TRERM () Iz, 72, 70°CIZBIT 3K
EOBEEZ RO TREM (b) Iz, 202, PERE T TEELRI,

M4 BlEDEREBICEDE, ERIVBONKL0°CE T0°CItB T 25E06468B2H VT,
0°CIicd7- 24HEE (K) 2R, BETEZILRI N,

M5 FBRER»S, ARV (L) 2HRE T (K] TRIBEBRAZRD, HE1hI v,
7E, REFIENBETIHTRLEI v,

6 EBRTHEMAT R4 2KEARAORD D ICERIAC—BKES R % ATt
BEZHEL %, HEDERVLOMEL M 0E (0K) k4321 RiER
B (°C) Dfiz 320DKRMBEICDWTHIRLAZLE, EDLHTRB EFHRINED,
ZOHHBE EDHIZEZIRI,
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BB FROWBENH 5L/, FHRIEIHER, HF, TV 77yXy b, BXW
Eb1FELTHEAK.
1]

B RO M EIE )L E S HERER O XX 0 IFIEE DI R
NTW3, M1, EFOMBEOAM L BEHRLEZLOTHD, Hif
DI ~(DRFBREELIHBERL TS, UFOMCER L.

BEHEIILFaALK
C0, <= | FLa—2X ' 7‘!&:—2\H BV E
=g I
MmEBEET migEfELr s
E1

Al 1 1HORBA, REBIIMEZRL TWD, ZNZTNORBED L
LTS OMREEYEAZLE.

B2 K1HOG), (1), (7), (D)OAHELYE,
13 K1dda, b, c, did, HFD(1)E(V)DHREICHFLET Sl

BERLITHEBBERL TS, a, biZidMia4Z c, dIiZidMiEs
Ziit,
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A 4

fil 5

il 6

R 7

8

9

D, @, @, DIIMEEDO LHADEKFTICEETARINESTHD, £
NThOLHmERYE,

@QDOFRINEICLAMEME LR EEEINFIM Rick 5 mEE L
BOLLKADEWIDWT, KH125EI2T70FZDRNTHAT X,

RIEC@DEHRE (L) OMBIEREIED L, 525 /X7 EDHH
JUBEIZZ S HEAET DD RD. ZOF NIVEDOE L EITEDXL
D2IRBDTHDLEEZEZALND N, 20 FLUNTREE,

ERFOE MR EC@DEEHT 2 EERNSGEBL N, ST
@DERETTOHBREN M=, TOEEBIZDWTREYE.,

it b O LB B — SR ORISR T B, C OB ERT
LT

BEOTIINEZDMBEBFICHE SN TEHITEETNDN, ThTh

DFNE VFREOBE ORE DM OBIERT 5.2 OBk £
. |
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ROLIT, N1, [N] oXEEHES, UTOMICEZ L.

(1]

ATFIIERFFHICERL ZEM, S —2v—13, BEMRECEENS
5 NI BEIOWTHEL TN E &, OREOBNA LY S BELRICSHD
A TEEYMEERAL, XL BB LAd0RE, ZOoWER, ¥
SRIBEEEMSMICEREIMETH S (1869 4F).

BRTFEIERDN, HE2WEETNTEDN., ZORBICEZ 50T, &
CFOBEHERLIYEEEREMIGZ, TOEMOBGHEEEDELZ
BHTESELI2BHILVNERERLETHD, ZOLDIRBRERREL THAE
YinFE WS Tz,

figZ gl & 29 A WERE (M2 m8ERE) 1T S BB & R BERH
%, ZREEOWZEZDD § MEEI Y AIERT 2 ETTRIIMARERERKL
TCIRATED, SHEAZMAREL THERLAESGEIRBE LA >~. REE
WBREF LNz, U740 X 1928 FICRBME EMBLEL - S HE %
BETIYUACERETSE, SURRMAZREILET LR, YTZADEKRA
KO SHENTEEEINSZ 20D TRBEL, REENSHEICEDS &
WOBKRTHREERR EAM T2 R—V 251, 1931 F£iZ, YU 20/_b
DICOQEXRBMTHRBKDOBENR IS Z L EHENI L,

1944 12, T4 7Y —513Q@S ME MUY ZE 450 L, T2y >
/N7, RNA, DNA X3S BERERRNICOMITIBEEZMA, EORE
EANERBCREEENES R BEDNHANEEBRET oL BRTOA
ERIZOWTOEERERTH - 20, UL, BETICETIHEOH LT
FONRIBETHD, TAT7U—SOMBRERI NN .

BRFOREKIZOWTIEI N —EF oA AOERITK > THIERFN S
gz (1952 4F) . 1513, RIBEWRICERL THAAINITUF 77y —2 (T2
Ty—Y)IZEB L. e 77— INADNH O, A ORK E BT
HUNTENSTETWS . HESHIE, Te 77y —YDINA EF ST E IR &
OHEHZEDY, EBE560 T 7y —JOHBEIZERL TWENEHRHNT,

N—=2—=—¢EF A ADEBROBIBITROL DTS,
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(B 1] T 77— VRN ERMETH S S TEHRL-.

C[EB2] 7y —VERBEERMETH D P THE#KL .

(B3] EE10 ™S TEHLE T 77— P2 KBHEBREKRE 8,
SNBICEARKRERLDEEL TKBREEZILEIYE, ZOLERY
EEBRICBVORZESYE, OBLLI»PLBALTKBEO 2
WMERODEE Utk RiEREZROSHL, LBYE LEAKRE
RTENZTNORHEZRIE L7z,

(8 4] EBR20OPTERLETNIIy—Y2bBWT, EBR3 LK
BREBEET SO, TOMKR, BEBEBERILBY TREN SN,
®OLEAEPTIILTNTH -2,

(B 5] FEBR3IELERLIOULBYZTN TN 2 ITHEBRICEHES T
#BLIEEZA, T2 7y —POWENHAIZRD SN, T2 7
7 —PICHRHEBENRIE I N DOIXFER 4 OILBY O 5 3% 7l iR
ZITH o,

Bl THREBOOEBIIEBIZEENTWA TIER) ICTHRLTWE, F0O
MfER ) X, £/, TOHHBAZREY.

B2 THRBOIZHZLDIC, REARE SEEHEEZRET CTEREH TR
ETDHEEDIIBMBIZARDZD, ROT~FDHFNSRUNGEH T

REBEOHHEIHET 5,

SEEOAMEIET 5,

ZEORBME ORI S HENHET 5,

SHEDODERIZE > TREENERT 5.

REIE SEIOFMMARENHET 5,

¥R N NE

13 THRECOERTIE, LEOLIBRERERNTHEINDH. 30
INTREE.

4
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4 THREDIZODWT, ROEBETHEOMNEDIMMILE,

M5 THREBOZDWTHHENDITNIRDENZDIIMMIZESEE
ZAH5NDNREHE,

M6 N—I—¢EFrAADERTP2EHITIENEZRE.

M7 [ERLII~[ERS]INS, REEBTORENY /NI EHTIERS
DNA7ZZEEZSNZDON, TOHAZREYE,
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(1]

ODNA BELEBHRZHSIYETHD, BRERERADNSFNEA DL,
IEHCEHINDIBEND D, DNAIXX 7 LA F RAERITHER - 7= iE D
520, 2RO LAF RENEWIZHELFRIZHES LU THESL, 2 KEHOD
SEAMEZBRL TWD. DN\ OBEREZZN TNV LAF RHZHFR &
LTHH#HZAR T 2QFEREFNERLE NS LIATITDND,

DNA DEEEHRIZ DINA D SEEIZE > T oRNA~, nRNA S BRITK - T
FUNTBIBESND I EX>THBT %, 7 N7 EAOHIRIL, nRNA
WURY —LWNKEEL, OQIRNAIKC E > TEEFNTELTY S /E% nRNA O fF
BICHES TIEFICHEGT DI ETiTON S,

RSN NI ETBEDTHO 2-FN, QLGN a#EE L5 &
TACF S Z KT OMELREL L CEHADOHEZRET L IENTE S,

1l MRFOITRTOERERET / LERBTZZENH D, #lAE,
IDOR/FIIZILT JLEBENTVWDZEIZRD, EMD 1T/ A
K OXIVHEEMEFTATNS, DNADA, C, G TOHREOHTFEE
Tz 300, 270, 310, 290 &L, EhT /LA DNAIC AN 30% & X
NTWeETDE, 17 LHEDOINA DG FEIINW BIZRSNE
BT LM TEA K.

M2 THREOICL> TERINZ NIRRT K > THMEAN &2
WMANDS, B bOEKEMIEZ SEMREARIEZH LOMBERICH
WT, JTTOMAEDH 5 Ffafkd DNA 2 & MR K TEEDOM % &
50, AHEFIMTEAL.

3 THIEBIZDOWT, tRNA X nRNA O EREHRZED I D I2HM L, #
ONNVEDT I BEIEHRANEFRL TWahiiHE X,

4 K23H2EETO nRNA ORI R 2 Z2F OB OB REET 2R L

.9.
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bDTHD, ARRZHAL, BRNADNSHRESND T NI EHD
HPMESFEHETOY I/ BZMEITRYE.,

57
CGUAU
© GCUCGCC
G po
ey, SNiae
o GURRRR
94GUGGCAGGCS
3!
X 2
ORODIBEHOHERE
U C A G
uuu j Ucu vau| veu| U
TIoNT S Foyl SAFA Y |
Uuc uee UAC UGe C
UUA vea| Y~ UAA UGAlgEa k> |a
| S % BiEa R
UG e UAG A A [t
Ul cCU CAU ) CGU U
al |cue cee Y i CGC HE
K |5 5 GV Jay TINF=r — K
N CCA CAA . CGA Al
TIVE I —-
013 CUG CCG CAG CGG G 0??
AUU ACU AAU AGU U
§ FANTHY vy ——E
Bl Jauclrvores ACC AAC AGC c |8
s | A [AvA ACAlF L= [aan AGA A |
# "o - | &
AFFZ ) TINFZ
AUG| o sy |ACG AAG AGG G
GUU GCU GAU GGU U
TANSFE B —
Gue| Gee| GAC GGC c
NU 5= AP -
GUA GCA GAA GGA A
PR —
GUG GCG GAG GGG G
aR&
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5 TFTEREDIZODWT, ¥ONIVEODREEDOLEHZEZ —DHIT, T
BERERRICEDIHEEITDODWTHER X,
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[II]

A MDOEET A ZRBETRBESECEGT A RO O VEEKE

ARSI ELERBREBEZLL FOMEDIZIL T,

@ FYLMOENS RNA 2T 5.

@ MWL BRNADSWERERIZIZE > T cDNAEY 2HKRT 5.

@ cDNAZSBRIZAW, PREFEICX>TABBTOEERS (BB Ro»
SRIEIRET) 2HWIET S, COBRIIBTTIIAIR (R F—)
BN PREVEHAD D, T34 7 — IZHIBEEEE ORBE S (HIE
BERIC K TUMWI N DEISN) 24T L, DNA B F o i i D & 71 ifill BE B¥
FTUYMEINSLDITERFNT D, PCRIFEDOKIBFBIILLTOED TIT .

A7w 7 1:95C 108
AT w7 2. 55C 208
ATFv 73 12C 154
AT T 1I~3 DY A 7 )V% 30 BEDIRT

HIERERIC K > TPCREYEYIMTT 5,

PCREYWZUIMLZDDEFEUCHIKEETXI Y —Z208HT %,

DNAUAH—FIE V@ THELZINAWHF Z2OTHBEL =R ¥ —I1TH

BEE5,

© @TRISSIELZINZREHEICPHERRL, fAEME (Y E2)2)
ADDEMTEET %, ,

® BETAVELLHRAZINAETSIAIRZBDORBEEZRKT 5.

© BHELEKERHZEZRL, BEFAORRZFEYHT 5,

O KBENSYNVEERBL, EREKBICXOSTENSHHS 2N
DBEBNERINTVWDE I L 2HERT S,

B pRNA 2B &1, HANAEREESIZSHD INA 2RBRENTERLED

D,

B2 RBETOY N VERBERICRINEDD, 7 2ESY Vik#EE

© ® &

-12 -
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FEaEU,

M1. PCRIEOEATY T TRISZEZ, TN 15 FUNTRE.
7. AFw 71 95C 108
1. AFv 72 5C WH
. ATFv 73 12C 14

2. TRMIZOWT, HIREEORBREFNZMAMTL0ET5A—D 3’
sy 57 SN E A K.

3. OTHAYMEADOEMTEET 2Bz 30 FUNTHIE X,

fl4. AT Z PR THIETHBRICHEREL TS /ADNAZAWS &, PCR
EYL DN 2T LZHBAR 0 BEN LD, RIBETHBELEZS 2N
JHEBEERSNIVEIDBES, FEEBRDDICE>TLEL>Z, ZOH
HZ 5 FUNTHMIE X
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mAKACY), BBIG, ¥ NNV BDOHRIZEAT A XEZRHA A, L TFTOBIZE X
L. =ZL, EFEEC=12, O=16, H=1 L TEETHZ &,

AKAEY), BEhE, Z >N BIZERIZRINF—NEZLSNTHD, 206N
ER THMINDESITHEINDIIRINF—2FHALTAIP 28T 5.
X 31k, OEKRNTOIZERIGT, mAK{\LY, B, % >N ED5HHEBRE
ZIRLIEDHBDTH D,

2B RIKIEYD AgkA
A ' A / A 4
(1) (2) g)La—=x E/H5YEYFR (3)
(72///////,
A 4 A 4
BIROBHES » (4)
(1)
\ 4
(5)
\ 4
9 T U ERERR » —EbRE
H3

il BHD (1)~ (5)ITASRbDEHLRENZLE.

2 THREOIHDIDBRECNTOIERIGEEREMEND NidE. X
o, TR ERERH D, TNHIZDWTHEBRICHPIEL, &
512, FMEDREAIZ 1 DR,

3 MIRICED 7N aA-ANReEsnHaoRERZiE.

M4 ZIN3—-A, BOBBRBROFE N THOXIIITI T VBEHERT
THALRFDNEL D COFRBET TN I—Z 100 g5 —ELRE
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A1 5

[ 6

7

[ 8

9

gL KRDK. NNERE IALZMUERAL TREE.
D (7)), () DRISE#EANOEZ TIroN T e,

Za—Z 1mol &, BEICEDRSICEI - MRTHE, & B
FAEL T RIVE— 2870 kI WAT 5, —F, WRIZLD Z)La—%
MELENBE, 1711 kI OTFVE—RBELTHIL, BOOT
FVE—TATP OBRICA N SN,

22T, 1 Ml O NI—AHERKED AP RERENE LT,
FETIE 7N I —ZOEDO TN E—D S BR%AMAT B LB S
N55. 72, 1 mol ® AP BEDO TRV E— 13 k] Th 5,
ANECEE O A T A LR |

B 413, ATP OBEEZERXWITRLIZBDOTH S, (V) ~ (h)ITEH
ToMEAIMMREE, DEEERLTWS, £z, (D) ES5LD
e ZmEnI DL,

ATP 28 TRV F—DEE) LXITZN2HBEIfA. 5 0FUNTE
‘ﬁ_o

Mo (1)ik, Mt THERYMETHD., E M EOWAET
3, HBHFEEODTEWYEICEZ SIVRAICHER NS, 2D~
5ZFEToTWIRBIERMMNEE., /2, kBHEFEEODVWYEL
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2RI EEDICTOYWENER SNSRI ELE,
B 10 N0~ TH D CxH10O06 BNIFHRTRHEICRIEDMEINZEE, T

g3 0.70 THoTe. ZOMRM ORI X Z2KD, NERLUTZYID
BmCEETRE.
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o % 19 e
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T B ¥ H

AEBBABOSRNHBET, 20 THEMRTF, TMEAK ZBEVWTIIVWTER
Fuo

IO THEMRT] X 12XR=H0ET, XR—=TJOF%E, FIRAEHHOEFT7R EH
HoBEITIEHUHTSZS N, SFFRAEFA SN TLE SN,

3. THEMF) ofic, MRERM, TATEHK ZEML XTI,
4

fRET, BIREME Cr—TRIIIVBA) TRAL, R—IR - FHEERE
ZHEALTIEWITRE A,

RE, HEBTREALTIZE N,

RERAM OZBRESESH (1BIZOZ 10 12, BNTICZBRELFC
B EETEE SV LHRTELXIDITEHALTIZEE N,

R, BT TRERAM OFESNZEINIRALTIEI N,

RBR TRIT MBEAM Z2ENLUETOT, Ko TIRWITFERA.
MFEMT1, TAEHAM 3FbRo TSN,
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[1] ROEXEHZATUTOMICEZZE N,

After her university closed in March, Jeannine Randall sat down to adapt her research
plan for a pandemic. Her project to monitor tree swallows through the spring and summer with
a team of three scientists would now require travelling to the nesting sites in separate vehicles,
using individual work kits, staying 2 meters apart and, of course, disinfection regularly. When
she realized hand disinfect was in short supply, she made her own batch using ethanol from her
lab. Now, as the university resumes some services, she is putting the plan into action: counting
eggs, waiting for hatchlings and watching the birds from dawn to sunset.

ay “I think scientists are very well placed in some ways to come up with a procedure

that makes sense and then follow it,” says Randall, an avian ecologist at the University of

Northern British Columbia in Prince George, Canada.

In Italy, which was hit particularly hard early in the global pandemic, nearly 30% of
roughly 90 respondents to the Nature poll said that they had returned to work, and another 18%
reported having worked throughout lockdowns. Cell biologist Paolo Bernardi went into the
University of Padua nearly every working day to manage a staff and teach his pathophysiology
class over Zoom. His lab is at about 50% capacity. University guidelines for resuming work, in
effect since 26 April, require distances of 1 metre between people in brief contact, or 2 metres
for those in the same room for more than 15 minutes; masks are to be worn at all times and
gloves are compulsory in the lab. Capacity is limited to three people to a room, conference
rooms are closed and meetings must still take place through calls or video conference. Bernardi

is comfortable with the (2) university’s balance of safety and flexibility. At the University of

Groningen in the Netherlands, researchers have been asked to avoid working with hazardous
éhemicals when they can, to minimize the risk of spills that would require medical attention,
says Jana Volaric, a synthetic organic chemist. But for her, the biggest impact is the decreased
conference schedule. She had hoped to be networking in anticipation of being on the job market
next year, and she says that meaningful interactions are harder to come by at online conferences.

@) “This is the most disappointing part.”

Organic chemist Kirsty Anderson lost about four weeks of work when the University
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of Auckland in New Zealand closed down along with the rest of the country. It reopened
partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also
required people who entered the building to mark their time of entry and location on time sheets,
and maintain a distance of 2 metres between people at all times. With lift access restricted to
one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With
more services opening in mid- May, the check-in database is now online.

She and her colleagues are taking odd- and even-hour rotations at their office desks
to meet the university’s spacing requirements. Shared instruments such as the nuclear magnetic
resonance and mass-spectroscopy tools are run by designated operators to minimize contact —
Anderson hands over samples, wiped before drop-off, and sends codes and instructions through
a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies

motor function after strokes, says () the government and university are united in their safety

messaging and pandemic response. “Everyone is singing from the same song sheet,” he says.

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi

Subbaraman, Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. ” —HBckZ)
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2] ROEXEFZATUTORMICEREEL,

In recent years the notion has been growing that alternatives may be needed for

() conventional meat production through livestock raised on a farm. This is generally based on

concerns about sustainability, environmental burden and animal welfare. These concerns have
grown due to further intensification of livestock herding and slaughtering, and on the other hand
a predicted rapid increase in global meat consumption.

There are at least () three motivations to intensify the exploration of production

alternatives to livestock meat production.

Due to an expanding world population and to increasing meat consumption in
developing economies, it is predicted that meat consumption will double in the coming forty
years. Although these predictions are associated with considerable uncertainty, the sheer
magnitude of this alleged increase supports the assumption that demand will increase
appreciably. At the same time it appears - also with margins of error - that the capacity of
conventional meat production is close to its maximum. As a result, meat will become scarce,
therefore more expensive and eventually a luxury food. This may then serve to aggravate the
already unequal global distribution of food. Alternatively, many other techniques are being
investigated to improve the efficiency of the entire supply chain of foods, such as decreasing
post-harvest losses. In addition to these, efficient production of food and meat in particular will
have a great impact.

Livestock meat production accounts for a considerable portion of greenhouse gas
emission, land usage, water and energy consumption. Of the three major greenhouse gases
specifically carbon dioxide, methane and nitrous oxide, the contribution of livestock to their
total emission is 9%, 39% and 65% respectively. It has been noted that these numbers vary
greatly per country and continent, depending on many factors, including the presence or
absence of collateral damage by deforestation. It is clear however, that major improvements can
be made in the environmental impact of meat production, either through conventional or other
technologies. In a preliminary life cycle analysis Tuomisto and de Mattos (2011), calculated for

instance that in vitro production of meat when using for instance cyanobacteria-produced
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biomass as a nutrient source might reduce energy consumption and land usage by 99%, water
usage by 90% and energy consumption by 40%. If realized, these reductions lead to a large
reduction in greenhouse gas emission.

Another motivation for livestock alternatives is the concern about animal welfare.
Public debate on animal welfare surfaces on a regular basis. Non-vegetarians decrease
consumption of meat proportional with exposure to awareness campaigns of animal welfare
through public media. The effects were rather small and pertained mostly to poultry and pork,
not to beef, but at the same time the number of publications on animal welfare issues in livestock
meat production rose gradually during the 1982—2008 observation period. Thus, public concern
about animal welfare may affect consumer behavior thereby forcing the meat industry to
continuously evaluate its practices in view of that concern.

One of the many alternatives under investigation is culturing meat based on stem cell
technology. The idea of growing meat without livestock is not new. For instance, Winston
Churchill in his book “Thoughts and adventures” (Churchill, 1932) wrote “.....3) Fifty years

from now, we shall escape the absurdity of growing a whole chicken in order to eat the breast

or wing, by growing these parts separately under a suitable liquid...”. Three technologies that

have emerged over the last six decades make it possible to generate skeletal muscle and other
mesenchymal tissues such as bone, cartilage, fat and fibrous tissue: stem cell isolation and
identification, ex vivo cell culture, and tissue engineering. In fact, bio-artificial muscles (BAMs)
produced from the skeletal muscle resident stem cells, a.k.a. satellite cell, have been generated
for the last 15 years, mainly to serve as research tools or potential medical implants. These
BAMs can already be regarded as a valuable source of animal proteins, but they are still far
removed from an efficient and convincing meat mimic.

« Similarity and efficiency are the two key requisites for a meat alternative to be

accepted and industrialized. For a new meat substitute to be widely adopted, it needs to exactly

mimic or even better, recreate conventional meat in all of its physical sensations, such as visual
appearance, smell, texture and of course, taste. If such a product can be created, it will deserve

the name “meat”, without any pejorative adjectives. Of these challenges, taste is arguably the
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most difficult, especially since the more than 1000 water soluble and fat derived components

may make up the species and perhaps strain specific taste of meat. A high efficiency,

bioconversion rate, is the basis for a sustainable product that will be able to improve on the

carbon footprint of livestock meat production and as a consequence will require less water, land

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro

production process that is much more efficient will be formidable.

(Reprinted from Meat Science, Vol .92, Mark J Post, Cultured meat from stem cells: Challenges
and prospects,Pages N0.297-301, Copyright 2012, with permission from Elsevier. —HBE(Z2)
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3] ROEXEFZATUTOMICEREE L,

Fathers play a crucial role in their children’s socio-emotional and cognitive
development. A reasonable intermediate *phenotype underlying this association is father’s
impact on infant brain. However, research on the association between father’s caregiving and
child brain biology is scarce, particularly during infancy. Thus, we used *magnetic resonance
imaging (MRI) to investigate the relationship between observed father—infant interactions,
specifically father’s sensitivity, and regional brain volumes in a community sample of 3-to-6-
month-old infants. We controlled for mother’s sensitivity and examined the moderating role of
infant communication on this relationship. MRI were acquired from infants during natural sleep.
Higher levels of father’s sensitivity were associated with smaller *cerebellar volumes in infants
with high communication levels. In contrast, father’s sensitivity was not associated with
*subcortical grey matter volumes in the whole sample, and this was similar in infants with both
high and low communication levels. This preliminary study provides the first evidence for an
association between father-child interactions and variation in infant brain anatomy.

Overall, it is important to emphasize that our preliminary findings are correlational

and do not indicate a causative link between early father’s caregiving and infant brain volumes.

Hence, (1) important associations remain unexplored. First, given the bidirectional associations

between child temperament and parenting, it remains unknown whether an infant with a smaller
cerebellum volume elicits more positive parenting from their father or vice versa. Second, we
did not have repeated measures of brain volume; hence, it is unknown whether the directions
of the relationships reported are dependent on developmental stage. Third, considering the
cerebellum’s sexually different developmental *trajectory, sex differences in the association
between father’s caregiving and cerebellar volumes also require investigation. Fourth, fathers
play a unique and distinctive role in their children’s lives and both the quality and amount of
involvement fathers have with their children can influence development. Thus, in addition to
the quality of care, the amount of contact the parent has with his/her child during *the

postpartum period is another avenue for future research when linking father’s caregiving to the

-10 -
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offspring brain.

Different aspects of father involvement could influence child development in
different ways. Additionally, other features of father-child interactions such as, reflective
capacity and empathy require future consideration. Father’s *psychopathology and attachment
history may also be important considerations as they are linked to early interactions and child
psychosocial outcomes. Finally, father’s stress may affect the brain development of his

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together,

the field has quite some way to go and () further long term and larger-scale research is therefore,

required to examine several of these possibilities, which our work cannot address.

(Adapted from “Father—infant interactions and infant regional brain volumes : A cross—sectional MRI study” by
Elsevier, Under a Creative Commons license. — k%)
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