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HYF (yin jiang) lecture; to make a speech. HIP5F

¥ (zhi shi fen zi) intellectual; intelligentsia; learned
person. 51 (hé zud) to cooperate; to collaborate; to
work together; cooperation. 2Bl (chéng xian) to
appear; to emerge; to present (a certain appearance); to

demonstrate.

/NI (ban xido shi) half hour.

i (dian fu) to topple (i.e. knock over); to capsize;
fig. to overturn (a regime, by plotting or subversion); to
undermine; to subvert. ¥ 5 (shéng wi xué

jia) biologist. ZMRENR (ke bin yin xidng) stereotype.

1 (dong) cave; hole; zero (unambiguous spoken form

when spelling out numbers).

%% (ndo cédn) moronic; brainless; bonehead;
retard. JEZ¥ (xing réng) to describe; description;
appearance; look. ifif# (hua tf) subject (of a talk or

conversation); topic.

JEBR (xing ji) interstellar; interplanetary. i (yuin
héng) to travel a great distance by sea or air; voyage;

long-haul flight. ZE9%% (shéng wit xué) biology.

A (ban ge) half of sth. Yk (jiing dao) to talk about

sth.

N RYRY . . .
F X (yiyi) sense; meaning; significance;

importance. f#4E (ctn zai) to exist; to be; existence.

—#B%3 (yibu fen) portion; part of; subset.
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In our lifetime we can wait

until these things are realized

First, let’s talk about the
background of our topic,

which is “Interstellar Voyage”

I think this background may

not need to be said too much

But I always have a concept

like this

When human beings really

start to look up at the stars

Human childhood is over

When we look up at the starry
sky, we immediately realize

that

It’s for the whole earth, for

every human being on earth

This universe is too big

There may be hundreds of
billions of stars in this universe

like our earth

There may be trillions of
princes and princesses on

every star

Can happily ever after

So we feel that we are nothing

special

At that moment we bid

farewell to our childhood

We are willing to raise our

heads

See what else happened in this

starry sky
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%% (déng dao) to wait until; by the time when (sth is
ready etc). JEBH (shi xian) to achieve; to implement; to

realize; to bring about.

5 (bei jing) background; backdrop; context; (fig.)

powerful backer.

W& (guan nian) notion; thought; concept; sense;

views; ideology; general impressions.

ANK (rén 1éi) humanity; human race; mankind. m
B (ying wang) to look up at; to look up to sb
hopefully. JE%3 (xing kdng) starry sky; the heavens.

#iAF (tong nian) childhood. BF4X (shi dai) age; era;

epoch; period (in one's life).

A (i ke) forthwith; immediate; prompt; promptly;
straightway; thereupon; at once. Z I (yi

shi) consciousness; awareness; to be aware; to realize.

HAHBER (zhéng ge di qit) the whole
world. 3& (1&i) kind; type; class; category; similar; like;

to resemble.
s rd v \ .
FHH (yli zhou) universe; cosmos.

F1Z (qian yi) myriads; hundred billion. 22 (xing

ti) celestial body (planet, satellite etc).

75 (shang win) over ten thousand; fig. untold
numbers; innumerable; thousands upon thousands.
T+ (wéng zi) prince; son of a king. A3 (gdng

zhtl) princess.

Peft 2, (méi shén me) nothing; it doesn't matter; it's

nothing; never mind.

IS4 (shi ke) time; juncture; moment; period of time;
constantly; always. #3ll (gao bié) to leave; to bid

farewell to; to say good-bye to.

23k (qi téu) to start; at first; beginning.

23 (kéng zhong) in the sky; in the air. B (bié

de) else; other.
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Of course I want to say
goodbye to childhood for a

long time

So the forerunner of mankind

has taken us far enough

For example, give a few very

simple milestones

Probably decades ago

‘We have sent the astronauts to
the nearest star to the earth,

which is the moon

380,000 kilometers from the

earth

There have been 12 human

heroes

Stepped on the star

Everyone remembers what
Armstrong said on the surface

of the moon

This is a small step for me but a

big step for humanity

Then another 20 years passed

We have raised the boundary
of human looking up at the
starry sky by two orders of

magnitude

Reached almost tens of

millions of kilometers

Like Mars

We put the Mars Pathfinder in

1996

A spacecraft sent to the surface

of Mars
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B (vao shud) as for; when it comes to.

Y474 (xian xing zhé) forerunner. &% (24

gou) enough; sufficient.

JLA (ji ge) a few; several; how many. BF2! (Ii chéng

béi) milestone.

AE0ij (nidn qidn) before the end of the year; before the

new year.

FMHLR (vt hing yudn) astronaut. HER (yué qit) the

moon.

5EJ5 (xian hou) early or late; priority; in succession;
one after another. Y\ (gé rén) individual; personal;

oneself. £k (ying xiéng) hero.

JAIZE (jiso bu) footstep; step. I (ta) to tread; to stamp;
to step on; to press a pedal; to investigate on the
spot. i (ké) classifier for small spheres, pearls, corn

grains, teeth, hearts, satellites etc.
BT aRHOTREI (2 mu st te ldng) surname Armstrong. %

M (bido mian) surface; face; outside; appearance.

K (da bu) large strides.

J%E (bian jie) boundary; border. £it&% (shi liang

ji) order of magnitude.

JX% (da dao) to reach; to achieve; to attain.

KIR (hud xing) Mars (planet).

PREH (tan [t zhé) Pathfinder, NASA spacecraft sent to
Mars in 1977.

WiRAR (hang tian qi) spacecraft.
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This is the photo of the surface
of Mars sent to us by the Mars

Pathfinder

Of course we have no technical

level yet

Send a real astronaut to Mars

Then this time has passed

almost 20 years

We humans have increased the
distance of looking up at the
stars by two orders of

magnitude

Reached the scale of almost

billions of kilometers

This time it’s pluto

Everyone knows this

We do not yet have the ability
to send a spacecraft to the

surface of Pluto

But we can send a spacecraft

From tens of thousands of
kilometers in the sky, help us

send one back

Photograph of the surface of

Pluto

Everyone may feel very
optimistic after seeing these

milestones

Is if we really can every twenty

years

Have widened the eyes of
human beings by two orders of

magnitude

Then we will probably be able
to explore the entire universe

before long

What I say is optimistic and

unrealistic
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Dk N .z .
H#ij (mu qidn) at the present time; currently.

K (kuo da) to expand; to enlarge; to broaden one's

scope.

FZ (shi yi) one billion; giga-. JRJE (chi dir) scale;

yardstick.

T (ming wing xing) Pluto (dwarf planet).

£ifiE )1 (you néngli) able.

#i7% (gao kong) high altitude.

SR (1& guan) optimistic; hopeful.

4 (er shi) twenty; 20.

WL . - .
HYE (mu guang) sight; vision; view; gaze; look.

%/ (dué jitt) how long?. BEA™ (zhéng gé) whole;

entire; total. #£ 2R (tan sud) to explore; to probe.

ANYISERR (b qié shi ji) unrealistic; impractical.
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At least from a scientific point

of view, why?

We know that even the scale of

billions of kilometers

For a human individual already

big

But it’s too small for the entire

universe

Billions of kilometers away

science

To be honest, it is largely

pO\\"Cl‘lCSS at present

But human imagination can

take us to those places

Tam a very experienced

science fiction fan

So I will use the artistic
conception in science fiction to

take you to that place

For example, give a few simple

examples

After stepping out of the sun

We can in the scale of a few
light years to dozens of light

years

Find many stars

These stars are also the
protagonists of many science

fiction novels

For example, the nearest alpha

Centauri star Proxima Centauri
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FAJE (jido du) angle; point of view.

HIMiE (ji bian) even if; even though; right away;

immediately.

M (ge ti) individual.

ZAb (zhi wai) outside; excluding.

PS8 (shuo shi hua) to speak the truth; truth to tell;
frankly. i 35 (ér yan) with regard to (preceding
phrase). PERE (chéng du) degree (level or extent);
level. JERER ) (wi néng wéi i) impotent (idiom);

powerless; helpless.

R J] (xidng xiang Ii) imagination.

PEIR (21 shén) veteran (journalist etc); senior; highly
experienced. Bt&] (ké huan) science fiction; abbr. for
RIZAL]HE (ké xué huan xiang). R (mi) to bewilder;

crazy about; fan; enthusiast; lost; confused.

BH%J/NBE (ké huan xido shud) science fiction novel. 2%
B (yijing) artistic mood or conception; creative

concept.

¥~ (11 i) case; (for) instance; example.

FEH (z0u chit) to leave (a room etc); to go out through

(a door etc).

AR (guang nidn) light-year.

TE22 (héng xing) (fixed) star.

F M (zhu jué) leading role; lead.

2 NP (ban rén ma zud) Centaurus
(constellation). EEAR (bi lin) neighbor; next-door

neighbor; near; next to.
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Or the star Procyon which is

closer to us

Then if we zoom in a little bit

We can also find similar
coordinates in the scale of

science fiction

For example, if we take the

Milky Way as the coordinates

Then the scale we are talking
about is probably tens of
thousands to hundreds of

thousands of light years

Two of my favorite science

fiction writers at this time

Asimov of the United States
and Clark of the United

Kingdom

Have been depicted in their

novels

Scenes of humans or various
civilizations communicating
and living on the scale of

100,000 light-years

Then we can zoom in on the

scale of our eyes

Such as zooming out of the

Milky Way

In this scale of the entire galaxy

group

Maybe we are talking about a

million light years

For example, in another
science fiction writer that I

particularly like

In the novel “The Hound

Spaceship”
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K (fang da) to enlarge; to magnify.

FfBL (1¢i si) similar; analogous. 2645 (zuo

biao) coordinate (geometry).

IR (yin hé xi) Milky Way Galaxy; the galaxy (our

galaxy).

L (tan lun) to discuss; to talk about. )3 (shi

wan) hundred thousand.

PP 52 (2 x1 mo fia) Isaac Asimov (1920-1992),
American author and biochemist. J&[# (ying

guod) United Kingdom BX& EE (lidn hé wang guo);
United Kingdom of Great Britain and Northern Ireland;
abbr. for England 224 = (ying gé lan). Fehise (ke 1a
ke) Clark or Clarke (name).

¥4£% (céng jing) once; already; former; previously;
ever; (past tense marker used before verb or clause). ff

£ (mido hui) to describe; to portray.

SCHA (wén ming) civilized; civilization; culture. %

3 (ching jing) scene; scenario; setting.

B R (xingxi) see [EEZR (héng xing x1).

)3 (bdi wan) million; millions.

FER (lie quin) hound; hunting dog. FHi &Mt (yu zhou

féi chuan) spacecraft.
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We can see the discussion
about the civilization from the

Triangulum galaxy

That’s almost a few million

light years away

If we continue to deduct this

logic

We can see the artistic
conception of a large number

of science fiction novels

Is set on the most expunsi\'e

background

That is the whole universe

The radius of our entire
observable universe is almost

tens of billions of light years

Of course you can ask

If you follow the human kind

just now

Expand your world

exponentially

Ways to expand the boundaries

of your own exploration

46 billion light-years is nothing

great

But I ask everyone to think of

another number

That is, everyone’s life is only

70 to 80 years

We can put aside the difference
between the two dimensions of

light years and years

Just look at the number 46
billion and the two numbers 70

to 80
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—ffi ¥ (san jido zud) Triangulum (constellation).

BIAP (yi wai) apart from; other than; except for;

external; outside of; on the other side of; beyond.

#4 (lué ji) logic (loanword). HET (tui yan) to deduce;

to infer; to derive; an implication.

K (daliang) great amount; large quantity; bulk;

numerous; generous; magnanimous.

BEHE (she zhi) to set up; to install. ] ZE (guing

mao) vast.

AW (k& guan) considerable; impressive;
significant. M (ce) to survey; to measure; to

conjecture. *3f2 (ban jing) radius.

BB (na zhong) that; that kind of; that sort of; that

type of.

FEEL (zhi shi) (numerical, statistical) index; (math.)

exponent; index; exponential (function, growth).

T AN (lido bu qi) amazing; terrific; extraordinary.

AN (méi ge rén) everybody; everyone.

P (pao) to throw; to toss; to fling; to cast; to

abandon. JFY% (kii guing) eye-opening ceremony for a
religious idol (Buddhism); to consecrate; to bless;
transparent; translucent; haircut; shaving the head or
face (humorous); a method of decoration; first light

(astronomy). H4 (liang gang) dimension (unit).

{{Y (jin jin) barely; only; merely; only (this and

nothing more).
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We will immediately realize

that there are almost

8 to 9 orders of magnitude

difference

I don’t know what people think
when seeing the difference

between these two numbers

But when I saw this number

The first thought is a
particularly famous sentence in

“Zhuangzi”

Just

I have no boundaries in my life

and know no boundaries

With the boundless as the

boundless, almost

Is my life span of seven to

eighty years

As a humble human

How is it possible

Or even have time to explore
the universe 46 billion light

years away

What about what I want to talk

about today

Is based on this 8-9 order of

magnitude difference

Where is our modern science?

The lifetime of all our audience

‘We can see where the human

civilization is

Then first of all

We have a way
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729 (cha bié) difference; distinction; disparity.

vk (xidng fa) way of thinking; opinion; notion; to
think of a way (to do sth). H:F* (zhuang zi) Zhuangzi
(369-286 BC), Daoist author.

i (y4) border; horizon; shore.

B (sui) to follow; to comply with; varying according
to...; to allow; subsequently. 5 (dai) dangerous;

perilous; to endanger; almost; probably; only.

J\ (ba shi) eighty; 80. Al (shou ming) life span; life

expectancy; lifetime (of a machine).

B (zud wéi) one's conduct; deed; activity;
accomplishment; achievement; to act as; as (in the
capacity of ); qua; to view as; to look upon (sth as); to

take sth to be. Y4 (bei wei) petty and low.

i Al fiE (you ké néng) possible; probable; possibly;

probably; may; might.

P (xian dai) modern times; modern age; modern era.

TEJE (zai zuo) to be present.
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Bring Wuya’s Zhi and Youya’s

life closer

That is to bring Youya closer

For example, these are two

science fiction novels

A mood that is particularly
easy to appear in science

fiction movies

One called near light speed

This basic principle is to use
Einstein’s special theory of

relativity

Accelerate human spacecraft to
alevel very close to the speed

of light

At this time, according to the

principle of special relativity

The time on the spacecraft will
pass much slower than the time

on the earth

In this way, we may be in the

limit of human life

Send a spaceship to the
boundary of the entire

universe

This is a

I said that

Is a very commonly used
artistic conception in science

fiction

Another very commonly used
artistic conception is the so-

called temporal transition
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NE (rén shéng) life (one's time on earth).

H4¥ (shi bian) incident; unforeseen event; events (in

general).

BIZJH5 (ke huan dian ying) science fiction movie.

e (guang su) the speed of light. RAT (fei xing) (of

planes etc) to fly; flying; flight; aviation.

B | (ji bén shang) basically; on the whole. it

P (yuan Ii) principle; theory. MM (i yong) to exploit;
to make use of; to use; to take advantage of; to

utilize. ZZ[KIYTH (ai yin si tin) Albert Einstein
(1879-1955), German-born theoretical physicist. 3 %

HIM I (xid yi xiang dui ltn) special relativity.
3% (jia st) to speed up; to expedite. FZIE (jié jin) to
approach; to get close to.

R (y1ju) according to; basis; foundation.

"W (fei chudn) airship; spaceship. ¥ (lid shi) (of

time) to pass; to elapse.

R (ji xian) limit; extreme boundary.

wH (chang yong) in common usage.

JITHE (sud wei) so-called; what is called. If4# (shi
kong) time and place; world of a particular locale and
era; (physics) space-time. BRXE (yué gian) transition;

jump (e.g. quantum leap in spectroscopy).
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Many people may have heard

of this concept

The principle of this use

Physics known to man

Is the general theory of

relativity proposed by Einstein

We can use gravity to distort

time and space

Make human beings in three-

dimensional space

Can reach point B from point
A to point B at an incalculable

speed

Then when I think of these two

scenes

Or when I repeatedly in
science fiction and science

fiction movies

When I saw these two scenes

As a biologist, I feel a little

inferior

Because [ was already

Almost when I was in college

I decided at that time that I

must be a biologist

At the same time as a senior

science fiction fan, I saw

Special Relativity and General

Relativity

Or more general physics
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7N (gai nian) concept; idea. [7§1) (ting shuo) to hear
(sth said); one hears (that); hearsays; listening and

speaking.

ELHI (yi zhi) known (to science). PJBRAE (wi i

xué) physics.

$H (ti chii) to raise (an issue); to propose; to put
forward; to suggest; to post (on a website); to withdraw
(cash). )" SUHIM I (guing yi xidng dui lun) general

relativity; Einstein's theory of gravity.

5177 (yin i) gravitation (force); attraction. HILHH (nit

qu) to twist; to warp; to distort.

1% (shi de) usable; workable; feasible; doable; to

make; to cause. =&k (san wéi) three-dimensional; 3D.
HMELL (nén yi) hard to (predict, imagine etc). Tt (ji
liang) measurement; to calculate.

A3 (xiing dao) to think of; to call to mind; to
anticipate.

A (fan fu) repeatedly; over and over; to upend;

unstable; to come and go; (of an illness) to return.

HY! (zi béi) feeling inferior; self-abased.

—E % (yiding yao) must.

J” X (guing yi) broad sense; general sense.
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Played such an important
function in the human

imagination

So I often ask myself a question

When biology is exploring the

boundaries of the universe

Can it play any role in the

process?

Then I always think about this

question

Until I later, I figured it out

myself

On the one hand, I have seen
similar moods in more science

fiction works

So I finally strengthened my

confidence

I can proudly be a biologist

What I want to talk about here

is

What is the solution in biology

Bring Youya and Wuya closer

Here I list four first

In fact, it also appears in

science fiction works

The first is human hibernation

If we can freeze people directly

Obviously everyone can

understand

We can extend human life to

almost unlimited levels

Because people are here

11

TN R A 4% T Al E
T IIRE

AT AR B 3R H S — D Al
i
RAEDFAE NRIRR T HIL A
HRRR

A AR B R RERC I A £ T

SR JE P S A AR A )

HEIFRER iR E CE T

— T HRAE E L HIRLIE L R

Bl S Ui Ny=ee

FTDARE R T E TED

] At — DA FER T
PAEIX LB VFHILZ

AEVFRRA 270k
LEA A TCTE S )

XJLESY PGS
H b HIAER A IR B 7575

FH PR ARLR
GUERBATIREWAE N E R VR R
XA AR SEAR AT DAFE R

AT TAT DA A7 i K5 L
TERREIACTE:

K AAEIXD

% ¥% (fa hui) to display; to exhibit; to bring out implicit
or innate qualities; to express (a thought or moral); to
develop (an idea); to elaborate (on a theme). @ (r
ci) in this way; so. JJfif (gong néng) function;

capability.

—J7Tii (yi fang mian) on the one hand. $1}# (xiing
tong) to figure out; to realize; to become convinced; to

come round (to an idea); to get over it.

PEf (zud pin) work (of art); opus.

I%5E (jian ding) firm; steady; staunch; resolute.

JWSIEE (tié jin) to press close to; to snuggle close;

intimate.

FZ (lie ju) a list; to list; to enumerate.

4K (dong mian) hibernation.
VR (st dong) to quick-freeze.

IR (xidn ran) clear; evident; obvious(ly).

HERK (yan chang) to prolong; to extend; to delay. ¥

PR (w1 xian) unlimited; unbounded.
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let’s assume

Because people actually don’t

metabolize during hibernation

His life span is not counted

The second way is to live

forever

If there is a biological method

to make astronauts immortal

Or to extend their lifespan very

greatly

Then of course we can imagine

The boundaries of the universe
explored by human astronauts

will become larger

The third is generational

reproduction

Then I will put aside

hibernation and immortality

We turn the spaceship into a

small society

Let astronauts reproduce for

generations on it

Then we may also greatly
expand the boundaries of

mankind in the universe

The last one may sound the

most sci-fi

On the contrary, it is the

closest to my research

Is the storage and

interpretation of consciousness

‘What does that mean

Just because we think

The difference between
humans and animals is mainly
in our brain
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{1 (jid she) to suppose; to presume; to assume;

supposing that ...; if; hypothesis; conjecture.

BB (xin chén dai xié) metabolism (biology); the

new replaces the old (idiom).
1EM (zai néi) (included) in it; among them.

KA (ching shéng bu l30) immortality.

Wk (ji d2) maximum; enormous. FRJE (xian

du) limitation; limit.

R (xiing xiang) to imagine; to fancy.

4K (shi dai) for many generations; generation; era;
age. BT (fan yan) to multiply; to reproduce; to

increase gradually in number or quantity.

PUIF (pao kai) to throw out; to get rid of.

A8 ¥ (bian chéng) to change into; to turn into; to

become.

L (shang mian) on top of; above-mentioned; also pr.

(shang mian).

KMl (da di) earth; mother earth. 7 J# (kud zhin) to
extend; to expand; extension; expansion. R (jiang
jie) border; boundary.

WiE K (ting qi lai) to sound like.

MMiJ2 (ér shi) rather. I (xiang jin) close; similar to.

fikise (ji€ du) to decipher; to decode; to interpret.

K (da ndo) brain; cerebrum.
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It can think, it can generate all

kinds of novel ideas

Make all kinds of novel

machines

Then we simply take out the
human brain and slice it into

thin slices

Then I took the picture with
the camera and stored it in the

spacecraft’s computer

Then wait until this

Of course, the life span of
electronic information must be
much longer than that of

humans.

After the spacecraft reaches its

destination

We then restore a human brain

based on this information

Is it possible to expand the
scale of human exploration of

the universe?

Of course these four things I

want to say are

The latter two are impossible at

least in current human ethics

We can’t lock people on the

spaceship like monkeys

Let them reproduce for
generations to explore the

universe

It is impossible for us to take
out the head of a living

astronaut and cut into pieces
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J% (sikio) to reflect on; to ponder over. P/ (chin
shéng) to arise; to come into being; to come about; to
give rise to; to bring into being; to bring about; to
produce; to engender; to generate; to appear;
appearance; emergence; generation; production;
yield. ZREFE (ge zhong ge yang) various kinds; all

sorts. HIAF (xin qf) novelty; new and odd.

Hill3& (zhi zao) to manufacture; to make. HILAF (j1

qi) machine.

FIifE (gan cui) straightforward; clear-cut; blunt (e.g.
statement); you might as well; simply. YIJX (qié

chéng) to cut up (into pieces); to slice; to carve; to dice;
to shred. 7 (b4o) thin; cold in manner; indifferent;

weak; light; infertile.

1 (pai) to pat; to clap; to slap; to swat; to take (a

photo); to shoot (a film); racket (sports); beat (music).

1£3% (ctn hud) to survive (a serious accident);

survival. K& (zhang de) to look (pretty, the same etc).

HIF$th (mu di di) destination (location).

I (huan yudn) to restore to the original state; to

reconstruct (an event); reduction (chemistry).

PYZ% (si tido) four of a kind; quads (poker).
&R (Ian 1) ethics. ASAIRE (bu ké néng) impossible;

cannot; not able.

¥ (héu zi) monkey.

i (ndo dai) head; skull; brains; mental capability.
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Just to launch his
consciousness to stars a few
light years away and dozens of

light years away

Today I am going to talk about

the first two

Hibernation and immortality

The first is hibernation

Hibernation is a scene in many

science fiction novels

This is a screenshot of Avatar

l‘:V(‘,I'yOﬂ € may know

In order to send the astronauts

and workers to Pandora

All people are going to spend
the entire voyage in

hibernation

Then if we turn our eyes from
science fiction back to the

laboratory

What do we know

Here I want to tell a few short

stories

The first story is about bugs

This is a very small bug

Its name is Caenorhabditis

elegans

Its scale is only about one

millimeter as big

There are three bugs in this

video

You can clearly see
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X4t (fa she) to shoot (a projectile); to fire (a rocket); to
launch; to emit (a particle); to discharge; emanation;

emission. 125 (shang qut) to go up.

Faf FLI% (a fan da) Avatar (movie). K (jié

ta) screenshot (computing).

T\ (gong rén) worker.

PE£3d (du guo) to pass; to spend (time); to survive; to
get through. Jif# (hang chéng) flight; passage; sea or

air distance.

B34 (shi yan shi) laboratory.

iy (choéng zi) insect; bug; worm.
JME (xido de) I (when talking to a superior).

5N (xit i) pretty; beautiful. B (yin) secret; hidden;
concealed; (prefix) crypto-. F (gan) stick; pole; lever;
classifier for long objects such as guns. Z&H (xian

chéng) nematode.

223K (hdo mi) millimeter.

1% (1l xiang) to videotape; to videorecord; video

recording. %k (san tido) three of a kind (poker).

B i (ming xidn) clear; distinct; obvious.
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The bug in the middle of this

video looks the most active

Its body surface is also the

smoothest

And it has the strongest

athletic ability

Then on the left side of

everyone’s perspective

There are some slight

movements

Its surface is also relatively

smooth

But the bug on the right looks

Has basically lost its vitality

It basically has no movement

Its body wall also began to
show signs of shrinkage and

folds

In fact, it’s the same as

everyone thought

These three bugs are like this

The living room of the very
short-lived very tiny

Caenorhabditis elegans

The bug in the middle is a day

old bug

So it’s very active, like

adolescence

The bug on the left is an adult

bug

About a week old

The bug on the right is a 20-

day-old bug
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B2k (kan qi lai) seemingly; apparently; looks as if;
appear to be; gives the impression that; seems on the
face of it to be. {GEK (hud yue) active; lively; excited; to

enliven; to brighten up.

i (guang hud) glossy; sleek; smooth.

FIFA (shi jido) viewpoint; angle on sth; perspective.

i —YE (you yixié) somewhat; rather; some.

%78 (sang shi) to lose; to forfeit. ZEfii ) (shéng ming

1i) vitality.

ARBE (i bi) integument (biology). ZE4i (wéi sud) to
wither; to dry up (of a plant); to atrophy (of muscle,
social custom etc). #49% (zhé zhou) fold; crease;

wrinkle; geological fold. JH}F (hén ji) vestige; mark;

trace.

RN (duin ming) to die young; short-lived.

FK (tian da) gargantuan; as big as the sky; enormous.

4 (qing chiin qi) puberty; adolescence.

J]AE (chéng nidn) to grow to adulthood; fully grown;

the whole year.
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A bug that is basically on the

verge of death

To the end of its life

You can clearly see

Bugs also have an obvious

process of aging and death

Then there is a particularly
interesting phenomenon in this

bug

Not in humans

This has attracted the attention

of many zoologists

Hibernation

Of course “Winter” is quoted

Because this kind of bug does
not enter this state when it is

cold

Instead, it enters this state

when it is extremely hot

Because after it detects heat

It will feel that this is an

unsuitable environment for life

It will immediately enter a

I call it “hibernation”

Is on the picture

This bug on the right

Its body becomes very slender

It will stop all eating activities

and metabolism

It’s like dead

But this bug can be used in

harsh environments

Survive for about four or five

months
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Wil (bin lin) on the edge of; (fig.) on the verge of;

close to. LT (si wang) to die; death.

KW (mo qi) end (of a period); last part; final phase.

¥ (shuailio) to age; to deteriorate with age; old and

weak.

9k (té shit) special; particular; unusual;
extraordinary. Bl (xian xiang) phenomenon;

appearance.

P (dong wi xué) zoological; zoology. FHY (jia
de) (old) wife.

515 (yin hao) quotation mark (punct.).

wE& (zhuang tai) state of affairs; state; mode; situation.

Kl (jian ce) to detect; to test; detection; sensing.

A& (b shi) unwell; indisposed; out of sorts.

K (xi ching) slender.

51k (ting zhi) to stop; to halt; to cease. JHEFX (jin shi) to

take a meal; to eat.

Je i (yan ku) bitter; harsh; grim; ruthless; severe; cut-

throat (competition).

A A7 (shéng cin) to exist; to survive.
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The normal life history of this

bug is only two weeks

Up to three weeks

So everyone can see such a

simple bug

When facing a more dangerous

and harsh environment

Can also take some measures

Shut down its own metabolism

and aging

Greatly extend its lifespan

So everyone has a fantasy

If we can really study this bug

How did you enter this

pseudo-hibernation state

So is it helpful to our human

hibernation?

A simple summary

I don’t want you to understand

anything on this picture

This picture is too complicated

Alli want to say is

After 20 years

We do already know a lot

about insect hibernation

Here you can see some English

nouns

Basically means a protein

The arrow between is basically

like

You can imagine this is like a
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% (zui dud) at most; maximum; greatest (amount);

maximal.

% (mian dui) to confront; to face. 3%%5 (¢ lie) vile;

nasty; of very poor quality.

KL (cii qu) to adopt or carry out (measures, policies,
course of action); to take. Al (mdu zhong) some kind

(of). $iii (cuo shi) measure; step.

Fef% (guan ting) (of a power plant, refinery etc) to shut

down.

ZJH (huan xiang) delusion; fantasy.

h (wéi) false; fake; forged; bogus; (prefix) pseudo-;

Taiwan pr. (wei).

Ean) (ming ci) noun.

HEEE (yi wei zhe) to signify; to mean; to imply. FEH
J5t (dan béi zhi) protein.

Z 1] (zhi jian) between; among; inter-. §i3k (jian

téu) arrowhead; arrow symbol.

XK (zhe jiu) immediately; at once.
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The company’s reporting line

or a production line is the same

One protein controls another

Control the third protein

Eventually make the bug enter

or leave hibernation

You may think this is a bit hard

to understand

In other words, is the research
of this thing completely in my

technology?

Beyond understanding

Actually not

I can briefly explain this thing

How did we discover these
graphs that are like reporting

lines and pipelines

Everyone knows the traits of

our creatures

Genetic information is stored

in our DNA

This should be the knowledge

of high school biology

Then for example, humans
have about 20,000 to 30,000

genes 1n our genome

For this simple bug

There are almost 20,000 to

30,000 genes in their genome

We can say with confidence

All the proteins that control

hibernation
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{3 (hui bao) to report; to give an account of; to
collect information and report back. £& (xian) thread;
string; wire; line; (after a number) tier (unofficial
ranking of a Chinese city). 242/*£K (shéng chin

xian) assembly line; production line.

25 (kong zhi) control; to exercise control over; to

contain.

2% (zul zhong) final; ultimate.
M LB (nan yi 1i jié) hard to understand;
incomprehensible.

FREBE (jitt shi shud) in other words; that is.

JUl (fan wéi) range; scope; limit; extent.

ik &% (lid shui xian) assembly line; (computing)
pipeline.

v (shéng wu) organism; living creature; life form;
biological. Pk (xing zhuang) nature (i.e. properties of

sth); character.

BHEIE R (yi chudn xin x1) genetic information.

#iH2E (gao zhong shéng) senior high school student.

E[A (ji yin) gene (loanword). Z&FIZ (ji yin

z11) genome.

‘E117 (ta men) they (for inanimate objects).
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Is determined by a certain

segment of its DNA

So what is a simple and rude

but very effective method?

We randomly put tens of
thousands of genes in the

genome

Destroy one by one

Then put the bugin an
environment suitable for

hibernation

If this worm loses its ability to

hibernate

Obviously we can immediately

know the gene we destroyed

The damaged piece of DNA is

precisely related to hibernation

We just use this very crude

method

In theory, it can help us

All the biological information
about the hibernation of

insects are found

This is the first thing I want to

talk about

Of course, after listening to this

story, you may

There was an immediate

reaction that was

OK bug hibernation

I believe you biologists can

figure it out
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HE (mdu) some; a certain; sb or sth indefinite; such-and-
such. Jiff (sud) actually; place; classifier for houses, small
buildings, institutions etc; that which; particle

introducing a relative clause or passive.

FH# (cii bao) rough; cruel.

BEHL (sui ji) according to the situation; pragmatic;

random.

WA (po huai) destruction; damage; to wreck; to

break; to destroy.

Bk (shi qu) to lose.

T4 (qia qia) exactly; just; precisely. #H¢ (xiang
guan) related; relevant; pertinent; to be interrelated;

(statistics) correlation.

FHiE (i lun) theory; to argue; to take notice of.

JZI (fan ying) to react; to respond; reaction; response;

reply; chemical reaction.

{5 (g#o) to do; to make; to go in for; to set up; to get

hold of; to take care of.
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But hibernation of bugs is too

simple

And its hibernation is very

different from humans

Including the temperature that

triggers hibernation

How do we know that the bugs

you studied hibernate

Has something to do with

human hibernation

So here I am going to tell the

second story

Is that we can look away from

very low-level bugs

Move it up until it’s at least one

mammal

This animal is called the Arctic

Gopher

It almost lives near the Arctic

Circle

Like this place in Alaska,

Siberia

This gopher is a particularly

good hibernating animal

It hibernates in a cave several
meters deep for almost seven

months a year

It’s in summer

A rare summer in the Arctic

Circle

It eats like crazy and stores fat
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L (shir) one's employment; business; matter that
needs to be settled; (northern dialect) (of a person)
demanding; trying; troublesome; erhua variant of &

(shi).

18 (bao kuo) to comprise; to include; to involve; to
incorporate; to consist of. 51 & (yin fa) to lead to; to
trigger; to initiate; to cause; to evoke (emotions). A~—

FE (bu yiyang) different; distinctive; unlike.

5% (di déng) inferior.

I (nuo) to shift; to move. WHELENPI (bu ru dong

wl) mammal.

et (béi ji) the North Pole; the Arctic Pole; the north

magnetic pole. f& (sht1) rat; mouse.

ALK (béiji quan) Arctic Circle.

FRIHE i (2 1a si jia) Alaska, US state. PHARIIE (xi b6 i
ya) Siberia.

##TF (shan yt) to be good at; to be adept at.
JLA (ji mi) Jimmy Liao (1958-), pen name of EE4&#Z

(liao fa bin), Taiwanese illustrator and picture book

writer. HJ (di dong) tunnel; cave; burrow; dugout.

HMEFF (ndn dé) seldom; rare; hard to come by.

WAL (feng kuang) crazy; frantic; extreme popularity. fiff
1% (chti ctn) stockpile; to store; to stockpile; storage. &

Ji (zhi fang) fat (in the body, in a plant, or in food).
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Then mate wildly to pass

offspring

Until there is a signal of winter

It will immediately look like

the picture on the right

To hibernate in a cave

For a long time, people didn’t
know how this animal

hibernated

Because this place where

animals hibernate is so special

It has to dig a very deep hole

Human scientists can’t get in
o

that hole

If you really dig a hole to that

place

You will destroy its hibernation

environment

‘We don’t know how it

hibernates

Until a few years ago

Everyone thought about a
method that is actually not

very technical

Everyone implanted a small
chip under the skin of the

arctic hamster

Can monitor its various

physiological indicators

Put it back into its daily life

environment

How does it hibernate
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ZZHE (jido pei) mating; copulation (esp. of animals). f%
3# (chudn di) to transmit; to pass on to sb else; (math.)
transitive. JGf{ (hou dai) descendant; progeny;

posterity; later ages; later generations.

{55 (xin hao) signal. R (14i lin) to approach; to

come closer.

JE/R (zhan shi) to reveal; to display; to show; to exhibit

sth.

KA (ching jitt) (for a) long time. BA (yi14i) since (a

previous event).

12 (wa) to dig; to excavate; to scoop out.

BHAR (ke xué jia) scientist.

1 (han liang) content; quantity contained.

B2 (pixia) under the skin; subcutaneous
(injection). f (zhi r1) to implant. £33 (xin

pian) computer chip; microchip.

I (jian ce) to monitor. 4B (shéng Ii) physiology. ¥
Fr (zhi bido) (production) target; quota; index;

indicator; sign; signpost; (computing) pointer.

H# (ri ching) daily; everyday.
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Then we immediately
discovered a particularly

interesting phenomenon

Is shown on this picture

The curve in this picture shows

the body temperature of the

arctic hamster

The trajectory of changes in

different months of the year

You can see the part on the left

of this line

It’s summer in the Arctic Circle

From May to September each

year

During this time

The body temperature of the
arctic gopher is well
maintained at almost 40

degrees

This is basically a relatively
normal body temperature
maintained by smaller

mammals

You can see

When the signal of winter

comes

Almost at the end of
September and beginning of

October

After the arctic gopher goes

into hibernation

Its body temperature will
immediately drop from forty

degrees to near zero

Only three to five degrees
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Hh£R (qi xian) curve; curved line; indirect; in a

roundabout way. i (ti wen) (body) temperature.

A (nidn zhong) within the year; in the middle of the
year; mid-year. $Li (gui ji) locus; orbit; trajectory;

track.

RS2 (vé jit shi) that is; i.e.. fF4E (méi nidn) every
year; each year; yearly. #.H (wii yué) May; fifth month
(of the lunar year). JUH (jiti yue) September; ninth

month (of the lunar year).

#HERF (wéi chi) to keep; to maintain; to preserve. i

B (fd dut) width; extent; range; scope.

JIVEY (xido xing) small scale; small size.

+A (shi yueé) October; tenth month (of the lunar
year). #] (chii) at first; (at the) beginning; first; junior;

basic.

PU-+ (si shi) forty; 40. ZPE (ling du) zero degree.

FLJE (wii du) five degrees; fifth (basic musical interval,

doh to soh).
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Then this process will continue

until April of the second year

This is the hibernation process

of the entire arctic gopher

From this change in body

temperature

We immediately saw two very

meaningful

It is very likely that hibernation
will also be very meaningful to

humans

the first

Arctic hamsters can even lower
their body temperature below

Zero

That’s the right part of the

curve

From January to April

The curve is at the horizontal
line The horizontal line is at

zero degree

In other words, the body
temperature of the arctic
gopher has dropped below

freezing

Then we can ask a question

right away

Why doesn’t the arctic gopher
freeze since it has fallen below

freezing

Everyone knows that freezing
is a very serious matter for

organisms

Because water turns into ice

and its volume expands

Then all our cells will be
broken and pierced by the

increased volume of ice
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F§4% (chi xt1) to continue; to persist; sustainable;
preservation. P4 (si yue) April; fourth month (of the

lunar year).

Vox s -
FE X (you yiyi) to make sense; to have meaning; to
have significance; meaningful; significant; worthwhile;

important; interesting.

—H (yiyue) January; first month (of the lunar year).

gk (héng xian) horizontal line; horizontal coordinate

line.

H#ATIEBE (huan ju hua shuo) in other words. ¥k
A4 (bing didn) freezing point.

g5k (jié bing) to freeze.

EPIA (shéng wi ti) organism.

AR (ti ji) volume; bulk. JERK (péng zhang) to expand;

to inflate; to swell.

Al (xi bao) cell (biology). 8K (zéng da) to enlarge;
to amplify; to magnify. ¥&H (chéng po) to burst. ¥l

T (ci pO) to puncture; to pierce.
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B (zhi ming) fatal; mortal; deadly; to sacrifice one's

life.
JEEARL (bi midn) to avert; to prevent; to avoid; to refrain
from.

“ ;i (vi didn didn) a little bit.

M (xue ye) blood.

#%4 (han you) to contain; including. #¢J% (néng
du) concentration (percentage of dissolved material in a

solution); consistency; thickness; density; viscosity.

7K % (si shui ché) sprinkler truck.

7K (si shui) to sprinkle.

$&R (ti shi) to point out; to remind (sb of sth); to

suggest; suggestion; tip; reminder; notice.
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It’s about every half month or

SO

Its body temperature has a

short rise

Rises back to almost forty

degrees at this time

We actually don’t fully

understand why

Arctic gophers do something

like this

But we believe it must have

reason to do such a thing

For example, we now have
many hypotheses to explain

this

One of them is to say

Arctic gophers do this because

Long-term freezing for any

organism

Even hibernating experts like

Arctic gophers are not good

Therefore, in order to ensure
that its body will not be frozen
in the long-term low

temperature

It needs to periodically return

to body temperature briefly

Mend its body organs

Make some new proteins

Ensure that its metabolism is

able to proceed normally

So this is for the future
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FF (méi gé) at intervals of; every (so often).

3% (dudn zan) of short duration; brief; momentary. n]
Tt (hui shéng) to rise again after a fall; to pick up; rally

(stock market etc).

JEPE (dao li) reason; argument; sense; principle; basis;

justification.

fI25¢ (jia shuo) hypothesis.

Z— (zhi y1) one of (sth); one out of a multitude; one

(third, quarter, percent etc).

U (Iéng dong) to freeze; to deep-freeze.

MR (nd pa) even; even if; even though; no matter

how. %% (zhuan jia) expert; specialist.

LA (j1 ti) the body; organism (usually human); (fig.)
fabric (of society etc); cohesive structure (of an
entity). fI6If (di wén) low temperature. ¥ (dong) to

freeze; to feel very cold; aspic or jelly.

JAWAE: (zhou qi xing) periodic; periodicity (math);

cyclicity.

{BFh (xit bit) to mend. % (qi guan) organ (part of

body tissue); apparatus.

AH (wei l4i) future; tomorrow; approaching; coming;

pending.
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We want to develop
technology for human

hibernation

May also be crucial

Because from this point we

know

If you keep people in low

temperature

It is very likely that the
reversible hibernation of
human health cannot be

achieved

Of course you may ask again

after hearing this story

You have studied the

hibernation of a little mouse so

clearly

It might not help humans

much

Because the difference in
evolutionary history between
mice and humans is still very

big

So the third little thing I want

to talk about

Is a hibernating primate

Everyone knows that it
belongs to the same primate as

humans

The kinship is much closer

than the little mouse

This kind of cute animal is

called fat-tailed Japanese lemur

Of course it doesn’t look

similar to humans
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% (kai fa) to exploit (a resource); to open up (for

development); to develop.

FRHEH Y (zhi guan zhong yao) extremely important;

vital; crucial; essential.

%1% (méi f3) at a loss; unable to do anything about it;
to have no choice. ¥ #% (ni zhuin) to turn back; to

reverse.

/NERR (xido 130 shi) @; at symbol.

Z R (Iio shit) rat; mouse. ¥ (jin hua) evolution. 52
_I (shi shang) in history.

JINGE (xido shi) trifle; trivial matter.

7KK (ling zhang Iéi) primate (monkey, hominid etc).

J&T (shu yu) to be classified as; to belong to; to be part
of. # K H (ling zhing mu) primate order (including

monkeys, hominids etc).

R AR (qin yuan guan xi) phylogenetic relationship.

Wi (méng) to sprout; to bud; to have a strong affection
for (slang); adorable (loanword from Japanese B8 A
moe, slang describing affection for a cute

character). J& (yi) horse's tail; pointed posterior section
of alocust etc. f& (w6) dwarf; Japanese (derog.)

(old). JI% (hd héu) lemur.

HAL (xiang si) to resemble; similar; like; resemblance;

similarity.
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But its kinship

Like I said, it’s still very close

to people

It is the only one known by

humans

Primates that can hibernate

under natural conditions

What’s more interesting is that
this animal does not live in the
Arctic Circle or the Antarctic

Circle.

It lives near the tropics

Living on the island of

Madagascar

So its hibernation sounds a bit

suspicious

But in fact this picture hopes to
prove that its hibernation is

beyond doubt

When Madagascar enters

winter

Of course, the winter
temperature in Madagascar is

almost 20 to 30 degrees.

After this kind of Japanese

lemur, it can enter hibernation

After entering hibernation

Its body temperature can
change with the local
temperature difference

between day and night

This is what this red line

demonstrates

Of course the temperature is

the highest at noon

Almost thirty-four-five degrees
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IfE— (wéi yi) only; sole.

FAR (tian ran) natural.

FiM% (nén ji) south pole. Bl (quan) circle; ring; loop;
classifier for loops, orbits, laps of race etc; to surround;

to circle.

SEIA (kio jin) near; to approach. 4 (ré dai) the

tl"()plCS; tl"OplC‘dl.

ISEIMBNES (ma da jia s jia ddo) Madagascar.

N EE (k& yi) suspicious; dubious.

I2bs | (shi ji shang) in fact; in reality; as a matter of
fact; in practice. P (wid yong) no need for. B5E (zhi

yi) to doubt.

HENY (m3 da jia st jia) Madagascar.

24}l (dang di) local. 7K (zhou yé) day and night;
period of 24 hours; continuously, without stop. il

7 (wen cha) difference in temperature.

214k (hong xian) red line. {738 (yin shi) to

demonstrate; to show; presentation; demonstration.

A (ge zhong) therein; in this. H¢ ) (zui gao) tallest;

highest; supreme (court etc).

—* (san shi) thirty; 30.
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Then the temperature is lowest

at night

It’s almost twenty degrees

This red is the curve of its body

temperature

The curve of the gray ambient

temperature changes perfectly.

In other words, after this
animal enters the so-called

hibernation

It does not consume any
energy to maintain body

temperature for metabolism

So this result

Just tell us one thing

Maybe put humans such as
primates at the top of the
evolutionary tree into

hibernation.

Not a theoretically impossible

thing

Because at least we have a
close relative, the fat-tailed
Japanese lemur that can

hibernate

Another particularly

interesting discovery is

Everyone found that this kind
of Japanese lemur has many

closely related monkeys

Among these kinds of animals

This fat-tailed Japanese lemur

has the longest life span

Can live to thirty
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B (hui sé) gray; ash gray; grizzly; pessimistic;
gloomy; dispirited; ambiguous. B (huan jing
wén d) environmental temperature. 5832 (wén

méi) perfect; perfection; perfectly. W) (wén hé) to be
a good fit; to be identical with; to adjust oneself to; to fit

in.

{FE (xiao hao) to use up; to consume. fig 3 (néng

liang) energy; capabilities.

MF (chu yu) to be in (some state, position, or

condition). THi% (ding duan) summit; peak.

SE N - . .
li% 5 (jin qin) close relative; near relation.

2 (zhi zhong) inside; among; in the midst of (doing

sth); during.

F+JL (shi ji) more than ten; a dozen or more.
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Other animals can only live as

teenagers

Everyone thinks the reason
why it can live longer is

because

It spends half a year in this so-

called hibernation

This also gives us some

confidence

Is if we can really put humans

into hibernation

That can effectively extend the

limited life of human beings

Of course I'm talking about

this, you may

If there is a questioning
audience, you may ask such a

question

That is what you are talking
about now from bugs to

monkeys

All the stories are in the natural

state

It is already an example of

hibernation

We study these things more

clearly

Can we use that knowledge to

put people in hibernation?

Because we can’t voyage for

the stars

Make some genetically
modified humans that can

hibernate to be astronauts

So here I want to tell two very

small stories
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HeE (qi ta) other; the others; else; other than it; in
addition to the thing mentioned above. Hf§ (zhi
néng) can only; obliged to do sth; to have no other

choice.

ZJNibA (zhi suo yi) the reason why. 75 (ching
shou) Changshou suburban district of Chongqing

municipality, formerly in Sichuan.

*4E (ban nidn) halfa year.

HIR (you xian) limited; finite.

JR5E (zhi yi) to call into question; to question (truth or
validity). Kt (jing shén) spirit; mind; consciousness;

thought; mental; psychological; essence; gist.

AL (ta bén shén) itself.

B[R] (zhudn jiyin) genetic modification.
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I hope to partially answer this

doubt

The first is a story in a white

mouse

We know that a white mouse

cannot hibernate

It is in its natural history

There hasn’t been any
hibernation since the

emergence of this species

We can confidently say

But in 2005, when scientists

were in the laboratory

For the first time induced a

state similar to hibernation

What do they do

They kept this little white
mouse in a small plastic lunch

box

And then swallow it with a
very low concentration of

hydrogen sulfide gas

Someone may know this gas

It’s the smell of rotten eggs

after the eggs rot

This is the gas

If the concentration is

particularly high, it is toxic

But this group of scientists

discovered
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R (jie da) answer; explanation; solution (to a math
equation). %E2% (yi huo) to doubt; to distrust;

unconvincing; to puzzle over; misgivings; suspicions.

/MA R (xido béi shit) little white mouse (esp.
laboratory animal); fig. guinea pig, i.e. human

participant in experiment.

AR5 (i rdn shi) natural history (i.e. botany and

zoology).

YIRh (wi zhong) species.

B —IR (diyici) the first time; first; number
one. I (you) to entice; to tempt. T} (dio chi) to
derive; derived; derivation; to entail; to induce; to

export (data).

R} (st lido) plastics. JREL (Fan hé) lunchbox; mess tin.

£ (tan) to swallow; to take. Bifb & (lit hua
qing) hydrogen sulfide H2S; sulfureted hydrogen. X,

& (qi ti) gas (i.e. gaseous substance).

JER: (fu lan) to rot; to putrefy; (fig.) corrupt. %k (fa
cha) to issue (an order, decree etc); to send out; to
dispatch; to produce (a sound); to let out (a

laugh). K (chou) stench; smelly; to smell (bad);
repulsive; loathsome; terrible; bad; severely; ruthlessly;

dud (ammunition). "k (qi wei) odor; scent.

i % (ydu da) poisonous.
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If you swallow a very low
concentration of hydrogen

sulfide into this mouse

What phenomenon does it see

The first is like the curve

shown above

The U-shaped curve shows that

The body temperature of this
little mouse will instantly
change from 40 degrees under

normal conditions

Reduced to only about fifteen

degrees

And can last up to six to eight

hours

At the same time these little

mice consume carbon dioxide

In other words, it’s the level of

metabolism

It’s also reduced to about 20%

Can also last about six to eight

hours

At the same time after this six

to eight hours is over

We have done a series of work
to verify the health of these

little mice

Did not notice any obvious

health problems

In other words, this

(‘Xp(fl'ilﬂ ent pl'()\'(’(i

Maybe we can think of some

external environmental stimuli
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JNER (xido shil) mouse.

i (xing) to appear; to look; form; shape. HREE (na

yang) that kind; that sort.

IB#] (shun jian) in an instant; in a flash.

+H. (shi w) fifteen; 15.

K& (chang d4) to extend as long as; to lengthen out to.

%Lk (er ying hua tan) carbon dioxide CO2.

—ZH (yixilie) a series of; a string of. JUE (yan
zheéng) to inspect and verify; experimental verification;
to validate (a theory); to authenticate. IR (jian

kang zhuang kuang) health status.

A (xiang chit) to figure out; to work out (a solution
etc); to think up; to come up with (an idea etc). #p

1E (wai zai) external; extrinsic. JII# (ciji) to provoke;
to irritate; to upset; to stimulate; to excite; irritant. A

= (yin su) element; factor.
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Make things that can’t

hibernate at all

Enter hibernation under

certain conditions

Since little mouse can do this

Then maybe people can do the

same

The last thing I want to say is

Because of ethical and

technical limitations

We have no way

Use real people to do all the

experiments I just mentioned

Study which method can put

people into hibernation

But there is such a story, I want

to stay here to tell everyone

This handsome guy on the
picture is called Da Yue San

Jing

He is a japanese

When he was in 2006

Just a year after the little mouse

was hibernated

A piece of news basically swept

the world’s major media

What did he do

He is a Kobe native, a small

clerk in Kobe

He had a fall with his friends
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HERR (ya gén) from the start; absolutely; entirely;

simply.

FB% (shou duan) method; means (of doing sth);
strategy; trick. BRIl (xian zhi) to restrict; to limit; to

confine; restriction; limit.

£k (nd 141) to bring; to fetch; to get. Sk (shi

yan) experiment; test; experimental; to experiment.

FXAE (zhe wei) this (person). pef (shuai gé) handsome
guy; lady-killer; handsome (form of
address). B} (jing) to respect; to venerate; to salute; to

offer.

HA A (ri bén rén) Japanese person or people.

J§48 (xi juin) to engulf; to sweep; to carry away

everything. BA (méi ti) media, esp. news media.
2.3 (shén me shi) what?; which?.

#lF (shén hi) Kobe, major Japanese port near

Osaka. B (zhi yuan) office worker; staff member.

CHINESE ZERO TO HERDO


plecoapi://x-callback-url/s?q=%E5%8E%8B%E6%A0%B9
plecoapi://x-callback-url/s?q=%E6%89%8B%E6%AE%B5
plecoapi://x-callback-url/s?q=%E9%99%90%E5%88%B6
plecoapi://x-callback-url/s?q=%E6%8B%BF%E6%9D%A5
plecoapi://x-callback-url/s?q=%E5%AE%9E%E9%AA%8C
plecoapi://x-callback-url/s?q=%E8%BF%99%E4%BD%8D
plecoapi://x-callback-url/s?q=%E5%B8%85%E5%93%A5
plecoapi://x-callback-url/s?q=%E6%95%AC
plecoapi://x-callback-url/s?q=%E6%97%A5%E6%9C%AC%E4%BA%BA
plecoapi://x-callback-url/s?q=%E5%B8%AD%E5%8D%B7
plecoapi://x-callback-url/s?q=%E5%AA%92%E4%BD%93
plecoapi://x-callback-url/s?q=%E4%BB%80%E4%B9%88%E4%BA%8B
plecoapi://x-callback-url/s?q=%E7%A5%9E%E6%88%B7
plecoapi://x-callback-url/s?q=%E8%81%8C%E5%91%98

Go out to the scenic spot near

Kobe called Mount Rokko

On the way back from the
outing, he left the team

without permission and then

Fell off a cliff

Broke his spine

So he can’t call for help himself

I can’t go back to where I

started

Of course the next part is his

narrative

We cannot guarantee 100%

authenticity

He said that after a day of

hunger

He feels warm when the sun is

on him

So he fell asleep without

knowing it

Of course we can’t verify this

What can we verify

After 22 days, a human rescue

team
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WS (feng jing) scenery; landscape. £4# (ming

shéng) a place famous for its scenery or historical relics;
scenic spot. 7NH (litt jid) Liuchia township in Tainan
county B8 (tai nén xian), Taiwan. HFiH (na

bian) over there; yonder. B (ta qing) lit. tread the
green; go for a walk in the spring (when the grass has
turned green); spring hike season around Qingming

festival ;&BR, 4th-6th April.

#% b (1t shang) on the road; on a journey; road
surface. ¥ H (shan zi) without

permission. B\ (dui) squadron; team; group.

2 (xuin y4) precipice; overhanging
cliff. #% (shuai) to throw down; to fall; to drop and
break.

#&4% (shuai shang) to injure oneself in a fall. #FHE (ji

zhui) vertebra; backbone.

R (hi jitt) to call for help.

$ T2k (jie xia 1ai) to accept; to take; next;
following. EI3# (zi shit) to recount in one's own words;

autobiography; written self-introduction.

Yi%3 2 ¥ (bii fen zhi bii) a hundred percent; out and

out; absolutely. L5 (zhén shi) true; real.

DLk (j1 &) hunger; starvation; famine.

i (shai) (of the sun) to shine on; to bask in (the
sunshine); to dry (clothes, grain etc) in the sun; (fig.) to
expose and share (one's experiences and thoughts) on
the Web (loanword from "share"); (coll.) to give the
cold shoulder to. Bk (shén shang) on the body; at
hand; among. BEPETE (nuin yang yang) warm;

comfortably warm.

AHIAIE (bl zhi b1 jué) unconsciously; unwittingly. id
2% (guo qu) (verb suffix).

FE (kio zhéng) to do textual research; to make textual

criticism.

PRI (jiu yuan dui) rescue team.
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[AJ#E (tong yang) same; equal; equivalent. LII4¥ (shan
gyang q q

gu) valley; ravine.

W (hii xi) to breathe. sk (xin tido) heartbeat; pulse.

P (hu 1Y) to nurse; to tend and protect.

PRH (I you) reason; grounds; justification.

H4E (zhong nidn) middle age.

# (shuai) to lead; to command; rash; hasty; frank;

straightforward; generally; usually.

‘B FF (ying ying) nutrition; nourishment. /X (ying

923 (shi hua) truth.

WHHA (lid méi t) streaming media.
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plecoapi://x-callback-url/s?q=%E5%AE%9E%E8%AF%9D
plecoapi://x-callback-url/s?q=%E6%B5%81%E5%AA%92%E4%BD%93

The research results obtained
on hibernation are finally used

on humans

Inspire the kind of possible

existence in the human body

Potential to put people into

hibernation

Use hibernation to achieve our

leap over time and space

This is the first story I want to

tell

Eventually I will spend a few
minutes telling another little

story

It might sound a bit more sci-fi

Is immortality

This is another way to help us
cross time and space in a sci-fi

sense

If we can make astronauts

never age

Or let astronauts live from 70

to 80 years old

Become two hundred and
three hundred years old, two
thousand years old and three

thousand years old

Then the spaceship piloted by

the astronaut

Of course it can lead mankind
to a farther frontier of the

universe

But first I have to pour some

cold water

It’s this topic
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JEA (chéng guo) result; achievement; gain; profit.

BfiE (qidn néng) potential; hidden capability.

23] (kéng jian) space; room; (fig.) scope; leeway;
(astronomy) outer space; (physics, math.) space. ¥

8 (kua yue) to step across; step over.

MA (cong bu) never.

2 (jia shi) to pilot (ship, airplane etc); to drive.

7 3 (dai ling) to guide; to lead. }154 (bian

jiang) border area; borderland; frontier; frontier region.

* (fan) foreign (non-Chinese); barbarian; classifier for
occurrences (of an event, action or speech utterance);
classifier for iterations: times, -fold (as in twofold etc);
classifier for situations: kind, sort. 7K (Iéng shui) cold

water; unboiled water; fig. not yet ready (of plans).
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Immortality is likely to be
based on the biological
theoretical framework known

to man

Impossible like hibernation

Realized so thoroughly why

Because if we only look at the
lifespan of creatures in the

earth’s biosphere

Will find a very big difference

I show you two kinds of

creatures

The little bug on the left is

called mayfly

You may have heard of this

animal

After this animal emerges as an

adult

Generally only a few hours to

one or two days of life

Because its adults can neither

eat

Can’t digest things

Its sole purpose for survival is

to breed offspring

This animal will die within a

few hours

Shown on the right is a plant
called North American

trembling poplar

What about this plant

A plant can reproduce an
entire forest through

underground roots
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HEZR (kuang jia) frame; framework; fig. pattern;

outline; organizing plan.

IJEE (che di) thorough; thoroughly; complete.

BV (shéng wi quan) biosphere; ecosphere.

WEHF (fQ you) mayfly.

Pk (yt hua) levitation (of Daoist immortal); to
become as light as a feather and ascend to heaven; (in
Daoism) to become immortal; to die; of winged insects,
to emerge from the cocoon in adult form; eclosion. 57
1 (chéng chéng) imago (adult, sexually mature insect,

the final stage of its development).

AL (xiao hua) to digest; digestion; digestive.

¥ (fan zhi) to breed; to reproduce; to propagate.

23K (hui si) mortal.

4b32 (bé&i méi) North America. ¥ (chan) to tremble; to

shiver; to shake; to vibrate; Taiwan pr. (zhan).

HUF (dixia) underground; subterranean; covert. L4

#% (zhéng zhéng) whole; full.
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HEM (tui cé) speculation; to conjecture; to surmise; to
speculate. Jj4F (wan nidn) Wannian county in

Shangrao _£/1%, Jiangxi.

—%f (yidui) couple; pair.

¥ EE (dui bY) to contrast; contrast; ratio.

PIATE (néi zai) inner; internal; intrinsic; innate. J&

Pk (shu xing) attribute; property.

1K (man ching) very long; endless. JEBR (xing

chéng) to form; to take shape.

257 (yao pian) a (medicine) pill or tablet.

nJHEME (ké néng xing) possibility; probability.

CHINESE ZERO TO HERDO


plecoapi://x-callback-url/s?q=%E6%8E%A8%E6%B5%8B
plecoapi://x-callback-url/s?q=%E4%B8%87%E5%B9%B4
plecoapi://x-callback-url/s?q=%E4%B8%80%E5%AF%B9
plecoapi://x-callback-url/s?q=%E5%AF%B9%E6%AF%94
plecoapi://x-callback-url/s?q=%E5%86%85%E5%9C%A8
plecoapi://x-callback-url/s?q=%E5%B1%9E%E6%80%A7
plecoapi://x-callback-url/s?q=%E6%BC%AB%E9%95%BF
plecoapi://x-callback-url/s?q=%E5%BD%A2%E6%88%90
plecoapi://x-callback-url/s?q=%E8%8D%AF%E7%89%87
plecoapi://x-callback-url/s?q=%E5%8F%AF%E8%83%BD%E6%80%A7

A more conclusive method that

can significantly extend life

Maybe only this one

That is to eat less

This is the simplest yeast

To more complicated bugs and

fruit flies

To more complicated mice and

monkeys

There is even a mechanism that

extends life span

This picture shows a research
result of the University of

Wisconsin in 2014

Two monkeys are shut in this

picture

You may clearly see which

monkey is healthier

This is the monkey on the left

that is crawling around

Whether it is from the gloss of

the hair

From the wrinkles on its face

and even from its eyes

Everyone may think it is
obviously much younger and

stronger

And the monkey on the right is

obviously old-fashioned

May have entered old age

Actually the two monkeys are

about the same age

The monkey on the left is 27
years old, the monkey on the

right is 29 years old
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W% (que zdo) definite; conclusive; undeniable;
authentic; also pr. (qué zuo). JE&E (wi yi) no doubt;
undoubtedly. 3% (xidn zhi) outstanding; notable;
remarkable; statistically significant. #E (y4n) to prolong;

to extend; to delay.

Bk (jiao mu) leaven; yeast.

YU (guo ying) fruit fly.

B (ji [i) mechanism.

JBUYTHEE (wei s kang xin) Wisconsin.

EE (mio fa) hair. Y& (guang z¢) Guangze county in
Nanping B (nin ping) Fujian.

Hi e (yan shén) expression or emotion showing in one's

eyes; meaningful glance; wink; eyesight (dialect).

f&#1: (jian zhuang) robust; healthy; sturdy.

PP (130 tai long zhdng) doddering; senile.

EZH (Iio nidn qi) old age.
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S8 (qidng dido) to emphasize (a statement); to stress.

£ (tao) to cover; to encase; cover; sheath; to overlap;
to interleave; to model after; to copy; formula; harness;
loop of rope; (fig.) to fish for; to obtain slyly; classifier
for sets, collections; bend (of a river or mountain range,

in place names); tau (Greek letter T).

FiZk (gao ji) high level; high grade; advanced; high-

ranking.

AN (b rén dao) inhuman.
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Because it affects the function
of certain genes and proteins in

our body

Eventually lead to a long life

So if we can better understand

What biological basis does

eating less make us live longer?

Then we can design other ways

to avoid eating less

It’s a long life, right?

Give two simple examples for

everyone

The first example is still related

to bugs

In this picture we show two

kinds of bugs

The bug on the left is a normal

bug

Interruption, both insects are

almost 20 days old

It’s basically the limit of the
lifespan of the worm under

normal conditions

You can see that the bug on the
left basically has no trace of

movement

Basically waiting to die

The bug on the right

At least from this movement

track

It should be young and happy

Why is this bug on the right

like this
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HEEE (mou xié) some; certain (things).

53 (ddo zhi) to lead to; to create; to cause; to bring

about.

1+ 2.8E (shén me yang) what kind?; what sort?; what

appearance?.

BELF (she ji) plan; design; to design; to plan. % (rao) to
wind; to coil (thread); to rotate around; to spiral; to
move around; to go round (an obstacle); to by-pass; to

make a detour; to confuse; to perplex.

RIART (dui bu dui) right or wrong?; Is it right?; OK,

yes? (colloquial).

£ 2% (ydu guan) to have sth to do with; to relate to;

related to; to concern; concerning.

i (cha) to insert; stick in; pierce; to take part in; to

interfere; to interpose.

B30 (nué dong) to move; to shift.

B JETE IR (shéng 16ng hud hu) lit. lively dragon and

animated tiger (idiom); fig. vigorous and lively.
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Because it carries a mutant

type of gene

This gene is related to the

synthesis of insulin

And why does this matter have

to do with eating less

Because we already know that

eating less can extend life

It is related to the function and
activity of the insulin protein in

our body

So this example of the

longevity gene tells us

If we can really understand

why we live longer

We can consciously change the
genomes of animals and even

humans

So that animals and people can

effectively extend their lifespan

Of course you may say that
genetic manipulation on

humans is unethical

We don’t think about it first.

Then there is another way that

might be smarter

We might be able to design

some drugs

Change the function and
activity of these proteins and

genes related to longevity

It simulates the state of eating
less in the body so that we can

live longer

This is really not a fantasy
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P53 (xié dai) to carry (on one's person); to support
(old); Taiwan pr. (x1 dai). Z%7% (@ bian) sudden change;

mutation. & (xing) mold; type; style; model.

JiR 5522 (yi dio su) insulin. 5K (hé chéng) to
compose; to constitute; compound; synthesis; mixture;

synthetic.

AWM (i néi) within the bodys; in vivo (vs in vitro);
internal to. i (hué xing) (chemistry) activity; active;

activated.

F E M (you yi shi) conscious.

Wit (yi chuén) heredity; to inherit (a trait); to pass on
(to one's offspring). BRFE (cao zud) to work; to operate;
to manipulate. {% (béi) to go against; to be contrary to;

perverse; rebellious.

Bt 7] (yao wu) medicaments; pharmaceuticals;

medication; medicine; drug.

B (mé ni) imitation; to simulate; to imitate; analog

(device, as opposed to digital).

KT8 (tian fang yé tén) The Arabian Nights (classic

story).
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Is what I call the task of finding

the elixir of longevity

Has basically happened around

us

What we are talking about on
this picture are two small

molecule drugs

This on the left

If you are familiar with
diabetes, chances are you have

heard of it

Its name is metformin

It is currently the first-line drug

of choice for diabetic patients

worldwide

Maybe hundreds of millions of
people around the world are
taking this medicine routinely

every day to stay healthy

This drug is obviously

Because it treats diabetes

Its mechanism of action is

related to insulin

And we already know

Insulin is related to the process
that leads to longevity by

eating less

So many people guess

If you give this medicine for

diabetes to healthy people

Can it effectively extend life

This is no longer science
fiction, it has happened in

reality
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TR (xtin zhio) to seek; to look for. fillF} (xian

dan) elixir; magic potion.

Bl (shén bian) at one's side; on hand.

W3 (shuo dao) to talk about; to mention;
(preposition) as for. 53 F~ (fén zi) members of a class or
group; political elements (such as intellectuals or

extremists); part.

B Rw (tdng nido bing) diabetes; diabetes mellitus.

Z_H (&rjid) 2nd rank of candidates who passed the
imperial examination (i.e. 4th place and

up). I (gua) guanidine.

—£% (yixian) front line. 3% (shou xuin) first choice;

premium; to come first in the imperial examinations.

H (chang gui) code of conduct; conventions;
common practice; routine (medical procedure etc). PR

¥ (bio chi) to keep; to maintain; to hold; to preserve.

{697 (zhi lido) to treat (an illness); medical treatment;

therapy.

i (cai ce) to guess; to conjecture; to surmise.

PRSI (xian shi) reality; actuality; real; actual; realistic;

pragmatic; materialistic; self-interested.
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Because there are already
several clinical trials recruiting

healthy people

Let them take metformin on a

regular basis

To see if it can effectively

extend their lifespan

The drug on the left looks

much more complicated

Its name is rapamycin

It sounds much niche than

metformin

It is an immunosuppressant
used on patients undergoing

organ transplantation
Can effectively suppress organ

rejection

It is such a drug that occurs in

fungi

People found that this drug can

also affect another

A protein that can respond to
less eating and make animals

live longer

So by analogy, everyone will

guess

If we take this medicine

Can you live longer

We currently have enough

evidence to prove
It’s in some larger animals
For example, if rats take this

drug,
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I/ (Iin chudng) clinical. ¥3%% (zhao mi) to recruit; to

enlist.

M (ding q1) at set dates; at regular intervals; periodic;
limited to a fixed period of time; fixed term. AR (fa

yong) to take (medicine).

45K (jié gou) structure; composition; makeup;

architecture.

# (1é1) thunder; mine (weapon); (Internet slang)
terrifying; terrific. il (pa) to wrap; kerchief;
handkerchief; headscarf; pascal (ST unit). F&Z (méi

si) teichomycin; -mycin.

/AR (xido zhong) minority of the population; non-

mainstream (activity, pursuit etc); niche (market etc).

Bh (yi zhi) to transplant. WA (bing rén) sick person;
patient; invalid. %% (midn yi) immunity (to

disease). #IIHlIF (vi zhi ji) suppressant; inhibitor.

Eil1R ] (yi zhi) to inhibit; to keep down; to suppress. HE
J¥ (pai chi) to reject; to exclude; to eliminate; to

remove; to l'CpCl.

HI# (zhén jun) fungi; fungus.

iR (xidng ying) to respond to; answer.

PLBEIHE (yi ciléi tui) and so on; in a similar fashion.

IR (zhéng ju) evidence; proof; testimony.

KB (da shu) rat.
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I (mido) clever; wonderful.

JIBK (na tian) that day; the other day.

HKFE (14i kan) to come and see; to see a topic from a

certain point of view.

i (yu jian) to foresee; to predict; to forecast; to

envision; foresight; intuition; vision.

> A s . .
I8 (shiyan) experiment; test; to experiment;

experimental.

JEM (shi de) yes, that's right; variant of {)L#Y (shi

de). 75 (lit shi) sixty; 60.

835 (hong gou) (fig.) gulf; chasm; wide gap;
(originally) the Hong Canal in Henan, which in ancient
times formed the border between enemies Chu 2 and

Han ;Y.
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biid o3 (jin zhan) to make headway; to make progress.

— 19—l (v didn yi di) bit by bit; every little bit. "&5&
A (jian ding bu yi) unswerving; unflinching.

YRE (mi hé) to cause a wound to close up and heal. B
K (ju da) huge; immense; very large; tremendous;
gigantic; enormous. Z25% (cha yi) difference;

discrepancy.

173 (yudn fang) far away; a distant location.

—41¥% (y1jl hud) in a word; in short. # (guan) to
irrigate; to pour; to install (software); to record
(music). ¥$7% (ji tang) chicken stock; chicken soup;
(fig.) chicken soup for the soul - i.e. feel-good
motivational stories (often used disparagingly because
the stories don't really effect change in people's

lives). #% (bao gao) to inform; to report; to make

known; report; speech; talk; lecture.

Aj H. (gou qié) perfunctory; careless; drifting along;

resigned to one's fate; improper (relations); illicit (sex).

FH¥ (zi mu) caption; subtitle. AMEH (zhi yuan

zhé) volunteer.
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