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Now, we will begin the cell and molecular
biology class.

In this class, we will study what the cell
is, the differences between cells, and the
functions of various organelles in the cell.
We can’t observe cells directly because
cells are very small. To see the cells, we

need a microscope.

The microscope was invented in the 16th
century, and this is when the cell was
discovered. In 1665, Robert Hooke, a
microscopist from Britain, observed the
honeycomb-like structure of sliced cork,
and named the individual chambers cells
because they reminded him of the cells

inhabited by monks living in a monastery.

Today, we can observe details of a cell
using highly advanced microscopes. There
are various types of microscopes, each
with different functions and specialties.
We have to use the right microscope for
each specific purpose.

For example, the stereomicroscope is for
observing 3-dimensional objects. We can
observe an object using a reflecting
mirror, and Robert Hooke’s microscope
belongs to this type of microscope.

The optical microscope is for observing

tissue slices.

The electron microscope is used for
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Next, let's look at the basic properties of
cells. All cells share several common basic
properties.

The next 3 points are called ‘cell theory’,
which describes the important features of
a cell.

(DAl organisms are composed of one or
more cells.

Organisms composed of one cell are
single-celled  organisms, and those
composed of two or more cells are called
multicellular organisms.

@The cell is the structural unit of life.

Just as plants and animals are living,
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their cells are also living. The most
important feature of cells is life and the
smallest structure that shows the features
of life is the cell.

@Cells can arise only by division from a
pre-existing cell.

A cell proliferates by dividing into cells
similar to itself. This cell theory was
developed in the 19th century. Today, the
study of cell biology reveals other basic

properties of cells.

Cells are highly complex and organized.(D
Cells possess a genetic program and the
means to use it.©

Cells are capable of multiplying.®

Cells acquire and utilize energy.@

Cells carry out a variety of chemical
reactions.®

Cells engage in numerous mechanical
activities.®

Cells are able to respond to stimuli.@
Cells are capable of self-regulation.®
Cells evolve.©®

For cells to live, various functions must be
performed. Very small life that can’t be
seen without a microscope also carries out
and has features

various functions

necessary to live.
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Next, I will explain the classification of
cells.
Cells can be divided

according to their features: prokaryotes

into 2 classes

and eukaryotes.

The most important difference between
these cells is the presence of a nucleus, a
kind of organelle.

In eukaryotes, DNA containing genetic
information is stored in the nucleus, but
in prokaryotes, there is no nucleus and

naked DNA is located in the cytosol.
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1. Next, I will explain about the function of
the cell membrane.

2. Biomembranes play a role in separating
the inner cell and the outer world, and
separating each organelle from other
organelles. A biomembrane consists of a
bilipid layer.

3.

4. In addition to separating compartments,
biomembranes play some important roles
in cellular function.

5. Compartmentalization.

6. Providing a selectively permeable barrier.

7. Transporting solutes.

8. Responding to external signals.

9. Intercellular interaction.

10. Scaffold for biochemical activities.
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Energy transduction.

Many events occur in the biomembrane,
but these events can’t be performed by
membrane lipids alone. There are various
kinds of proteins in the membrane
(membrane proteins) and the activity of
these proteins allows the biomembrane to

perform its various functions.

AR

1270

’f< bhY
IR% ) Tkl

(a film, a membrane)
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Next, I will explain the cell organelles.
First, I will discuss about the
mitochondrion.

The mitochondrion is a relatively large
organelle and plays a key role in acquiring
energy by aerobic respiration.

A mitochondrion is composed of cristae,
folds formed by the lipid bilayer of the
inner membrane, matrix, an aqueous
compartment of the inner mitochondrion,
and an inter-membrane space, an aqueous
space between the outer and inner

membranes.

Mitochondria  have several special
features, one of which is that they have
their own DNA located in the
mitochondrial matrix.

Mitochondria acquire energy from
pyruvate (produced through glycolysis of
glucose in the cytosol), through the TCA
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Next, I will describe the chloroplast,
another type of organelle.

The chloroplast is an organelle that
carries out photosynthesis. It acquires
energy from photons and converts it into a
usable form.

The plant leaf is an example of an organ
that carries out photosynthesis. The green
color of the leaf is due to the presence of

chloroplasts.

Photosynthesis mainly produces oxygen
and carbohydrates. Photosynthesis occurs
primarily in plants.

The chloroplast is composed of several
structures: thylakoid, a flat, bag-like
structure; grana, stacks of thylakoids;
lumen, the space inside the thylakoid
membrane; and stroma, the space outside

the thylakoid membrane and within the
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chloroplast envelope.

These structures are covered by inner and

outer envelope membrane.

At the thylakoid membrane, ATP
(adenosine triphosphate) and NADPH
(nicotinamide adenine dinucleotide
phosphate), an energy enriched molecule,
are produced using the energy from
photons. These molecules are then used

for fixation of COs.

(A ZHTHE

GERR U5 F Rpmw FTaAR A

Ho B ED iz k ML % <z Z L x

MREMO T . £, SHREE CEBR SN LO0NNS RETE . e E LET,

S5

&zf%ﬁiéj
B H DIz PA B2 Wbéj A
RGN NS CINE = & P

X2 T&EEoTB]

(305 13 T Mo Ticiing < A, S EABRNS BWARS] =& TF, £/, T
fImE AT, RESSS] LS ERDLH D ET,

Bl W o Tcmedy, Wons20b cREOET,

ot
i

116



gdoo0oo0ooooouooooo
00000 Nagoya University 2010

H o Ay/]

FEES) E (FDD) OHBETT, [HE-T0S) 1 [H3NOTIZ, - Fk-Th
B W) LT,
%’J : Zg@iéfg@l%ﬁﬂ?%iofb\iﬁ”o

X3 I2bbTdh, BALEEDTTA, )
DVD % BARGHL L DM EF, 2TA Fafe LARGELTET,

X5 ' %

T~k ), T~ UTwéR%%k bR e xicued, () BHchE Ans bo T,
(W4 Te=—n %% J@&w@wiﬁ

W ERomE - & (cylinder) EI%DJ:57Z%§)@§BU§';

?ﬁLIJ <§é)j§€ WIZORNR-STWVNE — <§§@J:5é:of£75§oflﬂé

; 5f ;ﬁJA Kli&;
SF T AVASYE

X5 (AL 1= (A HA T

B EAR D) . THiTe) & TEAD] 25 2 SOBENRSRNR > TIEBRTVET,
(H%) 1HAMO LI U LS B0 - LT,

il - inéz@fgﬁ?@f;oﬂ\é g

SEED LB b s
F-, TEARS) E TRCES RS LB MELRT 2] TR AR 2] &) HRicb 20
£,

Bl : dgnsm e,

B T e NS

Mfite) LSO, (H2Wo Lic, BioWsrows) L5 BRTT, (§®
Ens) LETOETA, (i) OISR (HBXRBDHOEOED ], Eﬂ
Fx (BN E AR TORS] EXICEHNET,

Fﬁﬁ%&éjki 2o®%ﬂ@ %%Ab@tf% T E9,

SO Y S 2 oOBEE S DR BRI, 0 AE it<éh@@iﬁ(ﬁ&%ﬁéjhréajk
r%ﬁéjﬁo@ﬁotﬁﬁffo%<ﬁimk% Ex % LET

X5 THEIEL<
[ BHANC Lo T, (I E b LTWBEET] & % LET,
Bl BRI 1T, xRSO E AT L < ATV B,

Ah {S5hA
5 INZEfE )

117



gdoo0oo0ooooouooooo
00000 Nagoya University 2010

TS b 72\, 25T D L 25 T LR, A, TRTOFRA~DERY | &5 Fikcd, £7-.
TR ) ok LT T280) &) SR b E T,

X5 MEMR>TNS]
TR 1% TR 725 TREL D] L) BT, [EMAER->TWS) 1E [ERZ 2 Ich
5T L d Dl T,
AA J:"U;(f:l.\liiidi
6 NEHZRIIR]

Y xr<

(% %E K (chloroplas) 2 BB THWAME] O L©F, Th) Luva@rE, (e (B85 &
Vo &

IEENRH Y ET,

X6 M50 o7
SITE TEOE SR LSBT, BICRT TN oo Bl AR LT

Y8 ~2=1
~ BT 1 T~R7EL SABD). (LTS L kT,
Bl FRcE T BN 2 70,

X8 M~ 28Ty
Z 2T, %Fﬁ%?\% bi?

T A SN GO S ey
@Eﬁﬁa 1% OEZIKEEI

X8 TEEL. ]
e 2] 1 (s EFnb@ninksicdssy) (Ho

bx)

=y ~ A i
N2 LN &

Xs rfﬁ?’EJ
Fﬁ@é@ TOLOREBINT, MLICAB -] & (A2 LvnEd,

Lt h o)

Bl T2, KA L0130 F Lot B o i+ 2 i 2 s 5,

AN ES

HEs i E S s B AN B & R B S BN B B AT B = L & TRIE
LR

118



gdoo0oo0ooooouooooo
00000 Nagoya University 2010

-

SWESLESIEMA SWESHELFELITL

7. ME/NREQ MiERIER

[ —75Flatm®? 64k p9 K 1.10. p.7 X 1.8, p.229 ¥ 8.1 —#pikZs

1. = T:{}é&j\ %EH RN Hi ,% 2OV \T%ﬁyﬁ)ﬁ LE1, 1. Next, I will explain the cytoplasmic

membrane system.

2 %Eﬁﬁ ﬁﬁ ) ;Tf» lix ﬁ % )ﬁé Vo j:%‘/) fgﬁ’ 7 %ﬁ}}jf’pj 2. The cytoplasmic membrane system
/LJL{%%@M( i;%% zfx ARV F XY — A includes various organelles that have a

S =0V N ) e 75»[5:;—1/ b DT, 5J*§aﬁ%5f§l§\ membrane-bound structure, excluding the
=)L y{z’g Yy —Ah F L/*C«gzﬁ’j b z)x%,\ mitochondrion, chloroplast, and
FNET, peroxisome. The endoplasmic reticulum,
Golgi complex, lysosome, and vacuole are
included in this category.

3 %ﬁ}ﬁ N Hst< :TL i*}&é El% %;ﬁ)é’% CH :%ﬁﬁ& 3. Members of the cytoplasmic membrane
L. %ﬁ} f’éﬁt I S #a%’;ﬂ LTWET, bHro&kic system interact with each other, and also
%EHEEM %&lﬂ’j J\“””'“ z %%ﬁ}ﬁé%ﬁ%# Iz ?5%& interact with the plasma membrane (the
ODEH A, {H}}]@/ \g%”é“@z\ v NU—27 *F;g;b plasma membrane is not classified as an
Z)%iéfjf; F/J\ H’UJ (%A /J H’j L) %), ﬁE ﬁij organelle or as part of the cytoplasmic
ﬁ ,)TL\ LLTeEDLAET, membrane system). Various vesicles

(transport vesicles etc.) that are involved
in functional networks with organelles are
also thought of as components of the
cytoplasmic membrane system.

4 %Eﬁﬁ ﬁ%}? jbe) ;Légwﬁé JELET L. t# *f’f‘ % 4. The endoplasmic reticulum mainly carries
ATV ’i%;f@ 7 EJLZJTL LT /J\ }1@{2[& LI out synthesis of proteins, lipids, and
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/{ZISZ): Wi >hET, b/]\)ﬂi@)%“c AP hormones. The Golgi complex is involved

@AEJZ H%Eb’?ﬁ @AE}Z RILE /0)/\5\/: Vi in protein quality regulation and
N ﬁ bh<TnEd, L TH /I/ 7{2[:&:;}0‘ transport and synthesis of
WTIEH Ry ’i%/f) ;ﬁ:’gﬁiﬂik ﬁ J.EL polysaccharides.
f%%@i%ﬁ%bnfwiﬁ

I nE L

5. ERANRABRD S b, WEOSHERY F1 5.
s A EDELTY VY — 1 - il
A=Al %Lfm@%ﬂ%wiﬁ

6. Uy y— ATl %/‘7, fcﬁ%b @é yﬁ;;/,ﬁi\ 6. The lysosome, vacuole, proteasome, and
Mézﬂ@ TIiX %ﬁ 7 % %ﬁt% jﬂ\vﬁ:’? R %tgf VAN endoplasmic reticulum are involved in the
WEOKRE, £ LCTFaFT VY —A, ZhE breakdown of molecules. Detoxification
%ﬁiﬂf@%ﬂm%fﬂia\% DEFAN, 256 TIEH and decomposition are carried out in the
NIV Lé;@ ;;(ﬁﬁ YR ﬁ bhTnwE4, # L < lysosome, and detoxification,
;J;\ )}]’7){2[: IZBWTE ﬁ *ﬁg% 0)%”%};\@#73) ﬁ F®) decomposition, and accumulation of
nTnET, unnecessary compounds occur in the

vacuole. Although the proteasome does
not belong to the cytoplasmic membrane
system, this is where protein degradation
occurs. In addition, the endoplasmic
reticulum carries out decomposition of
organic compounds.
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éf%}éﬂi?ﬁ&i%%’%@k/ﬂ T Eﬁ)ﬁﬁbiﬁ” 1. Next, I will discuss the cytoskeleton.

%EHE@) 2 x %i; 72 M“%Hyét CE 2. A cytoskeleton is present in a cell and

%Eﬂﬂféfji] T%ﬁ}ﬂ%kjﬁ%ﬁﬁfgﬁ@] fcﬁiﬁ;ﬂﬁ :ﬁééﬁﬁ“é functions to modify cell shape and ensures

& %ﬁﬂ\ﬁ“jﬁn’mkb Aok ?ﬁ?’;biﬁ” that organelles are in their proper
location.

fﬂﬂﬂk:’ﬁﬂ’% i3/)0)‘fﬁ2fﬁﬂéf Jf) TIFT 4 3. The cytoskeleton is composed of 3 fibrous

FTAR, Efjﬁaﬁ?§74’77“/ k. ﬁw ﬁ%%bi structures: microtubules, microfilaments,
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are composed of polymerized protein
subunits.

These fibers help to maintain cell
structure, transport various molecules
around the cell. They also are the driving
force behind cellular movement and keep
the the organelles keep in thier proper

location.
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1. Lastly, I will discuss the nucleus, a major
cytoplasmic organelle.

2. The nucleus plays an important role in
the of

information. In the nucleus,

storage and use genetic

genetic
material is present as DNA.

3. In addition to DNA, the nucleus contains
the DNA binding protein called Histone.

Histone coils the DNA.

4. The DNA-histone complex occurs in a
complex but its state is easy to alter due
to the presence of mutually interacting
histones.

5. TI've given you simple explanations about
the their

functions. Please take time to study the

cellular organelles and

cell in more detail, and please study

hard. That concludes my lecture.
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