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Ch.2 &=

2.1 0429 O d

251 -20°C (X &= A32) ~ 120°C (L &E2 2)

- M=24d 014 Z(psychrophile): T, < 20°C
A

ol

I =&

=
- S24 0|2 (mesophile): 20°C < T, < 50°C
- SE4 0|4 Z(thermophile): T,y > 50°C
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- SJ|4 (aerobic)

- &J|4 (anaerobic)

- S|4 (facultative)

Et A&

« SIEA AE: SHH 2 (heterotroph)

. ':'DIEM(COZ) AE: SEIF2H (autotroph)

« S/RINEL DF AIE: EHHAH (mixotroph)
ol XI&

« SIEHIAXI: 3t&tH 2 A (chemotroph)

- 2|38t 2 RII138tH 24 (chemoorganotroph)
- 201382 2|38t H 2 A (chemolithotroph)
- L(EH)UUXI: Z2H2A (phototroph)
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2%

- PE: 31Z (coccus / cocci), Ol: Staphylococcus sp.

« RASH: 2t (rod, bacillus / bacilli) Gl: Bacillus subtilis

- LIEE: LhA 2 (spirillum / spirilla) Ol: Spirullina plantarum
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species

genus

& family

H order

# class

P9 phylum (or division)

- 0IE0IE, 2tEl0f Hl F kingdom

« Genus(X3XZ)2 species(/'3CF)E italicHI 2 &Ch.

0l) Homo sapience (212}), Escherichia coli (LHE )
Saccharomyces serevisiae (& 2)

« QtoF ZHO| &4AI0HK H2 B, Chlorella sp.

« Escherichia coliK12, K12: & 0]38+2| Otz 3=(substrain) ZJ|

- XM3B2& dFYHE = M0l= Escherichia coli &, ISR H = E.
coll =.

S5 H (homenclature)
« 2F8} (taxonomy)

3]

[0 0% Ji0 &2 Ji> O




CBNU
s or Zj 01 &2

KIS HI I (Eucaryotes): 8 OHOYl SELF Ol &S] H AT (DNA) =M

S HIIL (Procaryotes): & HAMF| &9t (nuclear membrane) 1t
HIIZ A J|2 (organelle, 0ll: mitochodria, endoplasmic reticulum)O|

QL.

L

‘M 22 DEXMNA AJIKIZ X3

—/ oo

(Eucaryotes): &I&H0| =2 (Fungi, Algae, Protozoa), S &,

|.

&

—

NI i

pa!
30
= o

St
&
A

IIH—IJ Jor

>I

&l M 8tH| 2| OF (Eubacteria): Bacteria, Cyanobacteria
- 118HH|2I 0t (Archaebacteria): Methanogens, Halophiles,
Thermophiles

Al
&
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TABLE 2.1 A Comparison of Procaryotes with Eucaryotes

Charactensig

Procaryotes

Eucaryotes

Genome
N, of DNA minlecules
DNA in organelies

DNA observed as chiromosomes

Nuglear membeane

Mitotie and meiotic division of th

Formation of partigd diploid
Organctles

Mitochondria

Endoplasmic reticulum

Golgs apparatus

Photosynthetse apparatus

Flagella

S e NS

Heat resistance

With permsssion. from N, F Millis in Comyprefiensive Biorechnologpy

Scicnce, 1985

Ope
\‘0
No
No
No
Yes

No
No
No

Chlososomes

Single pratein. simple

sructure
Endospores

High

Maore than one
Yes
Yes
Yes
Yes
No

Yes

Chioroplasts

Complex structure, with
microtubales

Endo- and exospores

Low

M. ,\vhm-\"uu"g. ed., Vol. 1, Elsevier

A Comparison of the Three

Domains of Life

CHARACTER
Bacteria
Nuclear envelope ~ Absent
Membrane-enclosed Absent
organelles
Peptidoglycan in Present
cell wall
Membrane lipids Unbranched
hydrocarbons

RNA polymerase One kind

Initiator amino Formyl-
acid for protein methionine
synthesis

Introns in genes Very rare

Response to the Growth
antibiotics inhibited
streptomycin and
chloramphenicol

Histones associated Absent
with DNA

Circular Present
chromosome

Growth at temp- No
eratures > 100°C

DOMAIN

Archaea

Absent
Absent

Absent

Some

branched

hydrocarbons

Several kinds

Methionine

Present in
some genes

Growth not
inhibited

Present in
some species

Present

Some species

Eukarya

Present

Present
Absent

Unbranched
hydrocarbons

Several kinds
Methionine
Present
Growth not
inhibited
Present
Absent

No
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HEOl 24 A (virus)

. EMHIZION &2, A2, SEMIEZ2 HOY JIMA (obligate parasite) :
=FEUR

. RFES (DNA E= RNA) ER

« 30 ~ 200 nm

« OJMZ2 2S99 BN QAQOI (HAH OLHIE-REIS €8)

— StHI2IOF BHZFAl virusIt 2L & MMZSE SH, HIYH 25 HID|

o M%, Al.al- DI-O=I

e Q2 DNAE ==HIEZ T2ol= 2EHHIZ AIE2
- VirusS REEHEE X&51H BHH|I2I0F K& AE g ¥E Jis
— Virus headOl d DNASH HIHGHH vaccine@ 2 AFE Jis

-

O




Tail fiber

Tobacco mosaic virus Adenoviruses Influenza viruses Bacteriophage T4

e AN

.l.'.’d. _marns -e:.\l
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Bacteriophage
« BHH|IZIOIE &S AI2|= B0l A
- 28 B2l (hexagonal head), We|, NeldRzE 24

o
@ Attachment

@ Entry of phage
Y DNA and

\ degradation of
O Release ( @3 )}\\f:ost DNA

Phage assembly

VAR T

® 1.\ LN

4 A L OSyntheS|s of viral
4 genomes and

5:5 % proteins
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Phage A2 2dlD| (lytic cycle) & & 2| (lysogenic cycle)

Daughter cell
with prophage

PEEam——— Cell divisions
e F . ¥
— \\_}ﬂ (.- w )" produce
\, population of
,- Phagle DNA ) S bacteria infected
circularizes. with the prophage.
Bacterial
Occasionally, a prophage
Chromosome exits the bacterial
5 chromosome,
“’ ”” initiating a Iytlc cycle.

e
//ﬁ\\

Lysogenic cycle

The bacterlum reproduces

The cell lyses, releasing phages. copymg t_he prophage and
Lytic cycle Lysogenic cycle transmitting it to daughter cells.
is induced| ©' | " isentered | Prophage
Zal % D))
New phage DNA and proteins Phage DN{-\ integrates into
are synthesized and the bacterial chromosome,

assembled into phages. becoming a prophage.
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A ML (procaryote): XA EHH| 210, D EHHIZIOF
« HHOIAIZ2H(doubling time): 302 ~ #=Al2t

« 0.5~3um

« EtAR B3I, Etale4A, HWMA CO,

T Fimbriae
ke

X Nucleoid

/ Ribosomes
Plasma membrane
/ /

————Cell wall

Bacterial N

chromosome s \ ) ) S
Capsule

0.5 pm

(a) A typical Flagella (b) A thin section
rod-shaped 7 through the
bacterium bacterium

Bacillus
coagulans (TEM)

1pm 2 pm 5 pm
(a) Spherical (b) Rod-shaped (c) Spiral
(cocci) (bacilli)
W * E
>3 ul




X X BtH| 2l 0F (Eubacteria)

1P A 1884E Hans C. Gram JHE

- NZ2 AEY X492 0|2 P2

- 32IAE HIOI23! (crystal violet) &4 (22}
HMOE HH — AFE2IY (safranin O) A (

- JEAH SIHE HIEZY, EE’JC’““C—’." Aot 28, FAek JH ot
— St B subtilis, 2120 18, S E 2H| 20|

- ESH: 2 NZY, BetgME HYH - 2EM, £ colf

e ‘(\:\ Carbohydrate portion
of lipopolysaccharide
> By o ieorosacchrce ™ i
e < Outer d |
{Peptldoglycan—— v RO, (YA \ .5 Cell membrane—{ v
o=

C Il : )
layer /] Peptidoglycan A
il | Es /!

layer
Protein

m

wall

- < £

Plasma membrane{

‘\Iq., } f_" Plasma membrane{ A
ﬁ <q _(___E ! : Prstein
/ . /v :

Gram- ’ . Gram
positive i W negative
bacteria - bacteria
20 pm
(a) Gram-positive: peptidoglycan traps (b) Gram-negative: crystal violet is easily rinsed away,
crystal violet. revealing red dye.
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Mycoplasma: QS8 UE T SHT O, HIEE0| 88, HE s
Actinomycetes: AFAZZ0| (mold)2t S Al AT MAY SR

Cyanobacteria: &&4d, CO,& €2 1U&F

S oA Z2EHA BHHI2IOF (purple/green bacteria): BHHI2| 0t
(bacteriochlorophyll), A 21t= &2l M4AE MAHGHA ES.

Chrococcus furgiaus
AlOF<=E}HI 2] OF

=4




.

N

Stsd a7 Escherichia coli, | & &
(Streptococcus pyogenes)

9 sRUYE
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« 2|23 (ribosome): S A SFAE A HIZE 2F 10,00004, 10~20 nm, RNA 63%, &
BH& 37%

«  MNZEUS A (storage granule): HA& CHAIAIE S HEEA, UERF, A&, o, &0 A
=X 0.5~1 um

« BMC (bacterial microcomponent): 208X £= =& AFHAM X, XA X CHoHA!
A HdEiX™ Eld |dl=s SES E2 = Us = e

« LHMIZX} (endospore): LWL ZXH &4, N2, &, JIE& &FH ESdlI| |s =
c, HIE'—'—* St O, 1 um, &Z&0| Z0tXIS CHAl &0t

. FE (Volutin): MIE LIS AUSE X, 2I| polymetaphosphate

. gg (capsule): EIl T= 2/ MXEH, Ce®, EC|BIE0IE

3
2
ol
T A

Capsule
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1N eHEI2I0F (archaebacteria)

D/EE= XA EH 202t OM

- EX+=Z= (RNA AE)0| 20 : KA XIS &bBE 0lAN0| AISHHIEZE OF
LI |SHAIESE O,

- [MEtMA B2l 0t (methanogen), SE S AtE & (thermoacidophile),
S A 8H|I2|OF (halophile) S =&t 3 0HIAH HA!

- ZIHEHH|2I0Let X0 A

— 112HH| 2| Ot= peptidoglycanOl 8iC}.

— Ribosomal RNA A &€0| 0 Ct2CH.

- HIZ&oto| X & ZxA 0 E}EE} (: ether Ilnk XA ester link)
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KISH M| I (eucaryote): RS ML 2| 5—-10UH

« XZZ (fungi): &2 (yeast), AFAZ2Z0| (mold)
« X% (algae)
. 2AMSZ (protozoa)

- A HEZA HREZ PHE MEY
« S MEHO0| L3 shearlll 21, MAID| HE — Hd=SESI| £
O-Ia1§ —20 pm ——

Starch Granuies -Cell Wall

10 m—

hjitochond:ic

X QR \ | ¢
Plasma / a
Membrane
e // < V‘ ® ‘g
% Chloroplast
Nuclws——/ )
—Endoplasmic | bb
Reticulum — & -’Tonopla"
2 (-]
—.Golgi . Central
; Complex Vacuole
Lysosome™
. Rough
Endoplasmic
Reticulum—
Animal Plant
Figure 2.3, Sketches of the two primary tvpes of higher eucaryotic cells. Neither sketch
is complete. but each summarnizes the principal dilferences and similarities of such cells




Nudleclus  Nudear
envelope

reticulum

AHAMIH
(Srem &)

Centriole

BHAEH
(XEEL)

apparatus

THES I, 28

Plasma
membrane




. 8 (nucleus)

- M E= s49t0| UL
- S (chromosome): REH Nocioar pro
2 (DNA) &8
— s LH20ll A RNA
- 8okl =Moot =

HCOHE X (RNA, SHE NI}
2 (MZEZ 0|S)
— 840l (nucleolus): clE2s& MA

Nucleus

2 0
Ok 0x
ujo

i 2

Nuciecplasm

Nucleclus

Chromatin

Nuclear
pore

Nuclear
envelope
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| E2E 2|0} (Mitochondria)

— S & (respiration), &3S o1 A (oxidative phosphorylation) — ATP
MA — MO M A

- UKl =S Fst &L &R
- &A1 um, 20| 2~3um, |
— XXl DNAQF SHEHA S D2 S
- 0|38 4 . 28t} et

— Wjeto] =2 : 32| AH (cristae)

/':"‘_ Y

H
02

[
Jd
i
>

uier

— Respiratory
enzymes

o
0.5um




« 2 X (endoplasmic reticulum)

- ZHAIZH (rough ER): 2IES
Ol 20{A0N EEHO| HE 1) ChuH i
& 8t Jls S:‘d"’

- 8 HAIH (smooth ER): 2l & "
&0l 80 Z30| 0HBdtD XI&E

(o]
4
=) =
) s -
\..A’ - '.’ ; i
ER lumen A NG '
(cisternal space) RN —
4 H =
ER membrane T e
Ribosomes%j' &
o e [jerg
| = LL
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- 2|23 (Ribosome)

- CHME MBS B

— CHOHE BtMH Al & =2 (subunit)0l ZEH BAN HHAM S

Step 2: Translation
Cytoplasm Transfer RNA
with amino acid
Polypeptide —Ls Q.
chain -
Large subunit Small subunit

; ;/ CHUNGBUK MATIONAL UNIVERSITY



« 2XIHl (Golgi complex)
- A2 SAd HUEX=SS 2H|, AL =Z IS
— GSMBLZ (glycosylation): Ctst & A2 & D}

Golgi complex

plates

7/ CHUNGBUK MATIONAL UNIVERSITY




« 2|43 (lysosome)

- Il gL 8 7ol YU
- 2 ALA B A

- HE W OolYE FA29 A5

- H2 MEZHE29 A5

- HZ 2 222 2l




« IH=2Al& (Peroxisome)
— WMTEA (H,0,) 2 & A (catalase) : HEZES
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- M= Xl (Chloroplast)
- 98 é%’ Za
- OILIK ek UK - SSOILE -
- 2|9, LY (thylakoid)
- X7l RISl DNASH SHHE BH4 J| 7
.' o ==-'=|1II""u_'_



« NIIZL=22 (Cytoskeleton)

- 0l&0leE NE HRE 22 AN U0
L HELAINZ0 S0 M U= A2 42

- X2 HRZ0 O2H HNEZUHRE=E 42
9| cytoskeleton@ 2 AN UL

— Cytoskeleton2 S A TIHEZ 24 &
at At XA

— Cytoskeleton 2| J|s

(1) HNEZSA 73X Jls

(2) HIZEH S 25 F&X

(3) HIZW HIEZAD |29 25 =&

-

(@) .
Ol Al & 2 (microtubule) ~25 nm

(b)

0l Jl & 8 (microfilament)
~5-7nm

intermediate fiber) ~ 10 nm




« HII (Vacuole)

- A% AMASA XIEH NE HIIS ME

- NIZEZIe 2 828 XX, AZ2H X 90%

- M2 (Flagella)

- 24 2% HIEO 2F

- &2 (Cilia)

- HPECO®RD =X ES.

- EHEEJIZ ME2CHEM 2N S2 Y.

Flagellum
Filament
Cell wall Hook
a)

<

‘\_\a .‘ Basal apparatus
KA

[

Z]

\

AN

Plasma ‘"
membrane -
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eV EPE-LY=

A MA! (asexual reproduction): DNA &4, 8H2d NIEZ2Y, HE
c

- SAHMA! (sexual reproduction): & MAIHIIZ (gamete), HHHIE (egg)
ot E X (sperm) & & — AEH (zygote)

— HiZ=Hl (diploid), t'F*JHI (hapI0|d)

0 AL -IIJ

I \

Dwision \

f

le in an eucarvote. (See rext for details,)




S 2 (yeast)
5~10 um, SHIE (CIHIE ZACR2EH tha=st X2 X3}
- P8, YSH, EINE

- 24MAl £0} (budding) ¥ 2€ (fission)
- SHEMA S IHQ BtaH MEZ2 8§ (fusion)

— Saccharomyces serevisiae: &J|d ZH-L2LES, SI|H ZAH-W H=X

Bud appears, ond

0 \O\NA doubles

@/Bud scar @

Cells divide
' - Nucleus
gzrm.‘goicm\ / replicates
site 4
y S
Nuclei sepc;} ‘/Nucleus moves
into bud

Figure 2.6, Cell-division cycle of a typical yeast, Saccharomyces cerevisiae. (With per-
mission, from T. D. Brock. D. W, Smith. and M, T. Madigan, Bielogy of Microorganisms,
ith ed., Pearson Education. Upper Saddie River, NJ, 1984, p. 80.)




AHAF B2 0| (mold)
- 5~20um, &2, ZAH X (mycelium): 2 JIXIE & & X
- 21 D}'— &l (filament): & Al (hyphae)
- X G, Yol AXE, SISEN HEY, 2015l ME22 2At 84
— A XIH: MIE BEH (aggregate) & A

— 3EO0| goiel (pellet): 50 ym ~1 mm, AAFE 2 OFJ|

- AL (Aspergilles nigen Dt HILIAR! (Penicillium chrysogenum) Mbt: &S
Ao 2 HIS

Co:fsdio

Conidiophore
Aerial hyphae

Figure 2.7.  Structure and asexual reproduction of molds. (With permission, from
Brock. K. M. Brock. and D. M. Ward, Baxic Microbiolagy with Applications. 3d ¢d.. Pear-
son Education, Upper Saddle River, N1 1986, p. 35.)
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X2 (Algae)

- CMIE, HICHOA= A2 22 CHHlZE X

- &dgd, g8 Z£8, 10~30 um

- AXF (diatom): JIZEH &2Iot L&, AHE ol XAl

— Chlorella, Spirifluna S: Ml SHEHE M A H X2l

— Agar, alginic acid: gelling agent

- DINER: AZ2M = *3% LJC’ 29| J|8 (>30%) & —> HIOIQLI & At




AME=Z2 (Protozoa): S 24 ESIE
(o7 =1
A O

OlS4H, SHIE, JIEEH0| , SHHI2I0LE H |
OtOllHE, B2 F (flagellates), & 2 F (ciliates)
OIZHHIAH &

dEH =Xl SHUA AlZ MAH SE

ozoa. (1) An amocha, Antaeba pratens. .\(ugr.ﬂ'x;.x{::’-ll. 125X. (b) A cib-
Magnification, 120X, (¢) A flagellate. Dunalielia .\Lu;;uiﬁ\ ation, 1900X.

. from T, D Brock, k M. Brock, l) M. Ward, Basic Microbiology
tions. 3 &b, Pearson Education, Upper Sa Jil River, NJ. 19386, p. 40.)
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2.2 NI

224

- M P SE: 8 =50-90%, RIS (Nat, K §) = ~1%, UHX
= RIEX

-+ M RII2Xe 24 #X:C, H, O, N, P, S (ZX &)

+ C (50%), O (20%), N (14%), H (8%), P (3%), S (1%) (2 =)

+ R MH2X= Bt 2010 ZE O A= SE

. ':P””’é' (proteln) — L Ol0l =&t (205 &

« Et23I=2 (carbohydrate) — D—Z(sugar)

. °”/\* (nucleic acid=DNA + RNA) — 5 2dI2EH0| = (nucleotide)
- XI& (lipid) — XIgtAH(fatty acid))




A (amino acid) 1t S8 A (protein)

(
WA OOl =&t HRINZ O|FHE DEX
HE2 NEHX2H S 40~70%

MEQ EXAE: 6,000 ~ =&l

BHE: | -OF0| L ACH ETH

=
=
lII_I—

MM m
«

+ D-OMOIcdt: HIZH, SHMST0IAN 2
+ Cf. 47 LHOIl EMdt= &2 F2 D HOICH
H H
H:N- —tl%—l::c:n::H HOOC—C—NH;
R R

L-arming acid D-aming acid
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« XXH|E 0| (zwitterion): OOl = &I 240 (<)M EL2t (+) B S Al
Ol E2Xol= SH=2A

« UEAM 0|2 (amphoteric ion): OIO| A2 AL 2 A, SAI0 EI|2

A_l II-E
- SAE (isoelectric point = pI)
- HAYM &8I 00| &= pH (S0I20 2012 I Z2 pH)

— RII01l et St

- 8IIZ0AM OlSotAl &E& —» 28R E dHSE0l 0lS

H
AFA
Amino group Carboxyl group (&HA)

(20| 4) H-N*—(—{D0~ ~=EpHUIA &< (-COOH)
| ~=2 pHOlAl &3} (-COO-)
R

Deditterion
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COOH
22)H-O'I -2_% OI-D l_-E/\I_I- ( -I OI-Dll_-EAI_I-) TABLE2.4 Chemical Structure of 21 Amino Acids of the General Structure NHT—:—H
. 200 PEEQ SEASH A PE o o e e w
o S B S
- 20K (selenocysteine, pyrrolysine)s i s S e
L EELUEL LS A
gs —CH.coNM ey A D Acksandcomesponding amidos
© Re234 - 238 00l i

(CH.) NHOCNHNH Arginine ARG R

+ R=34 (=A2Z& sitet k=R -OH ., |
or -NH) — 24 00l =&t =
. R=S20I2 (<CO0") — &FA OIOI &bl ) moe wi b e

N /
° R=g>|:0|8 (—NH3+) — cijl/g OI'DI'-'E& »cu:—<"" -ti‘»—OH Ty tosan TYR
CHy T |f/\] | IRP v
\‘\./‘\\\_/'
H
\l—N/L COOH Profine PRO P Imino acid
H
H S—CH ( Disulfid




Neutral Nonpolar Amino Acids (& 6}J} gl =24 00| At)

o JIH 2tEst glycine
« HME D2l proline —» HEHHEIS AN
« S JIXl= methionine, cysteine (S-S

Neutral Nonpolar Amino Acids

| |
H CH CH
3 / \ ?12
H,C CH, /CT
H,C CHg
Glycine Alanine Valine Leucine
H H O H O H
o || ]l |l .
H:N—T—C—O‘ HsN_?_C_O_ H3N—(f—C—o- H3N—(|3—C—O
GH, 2 (l}'z (|3H2
< @ﬂ“ i "
) I
H CH,
Phenylalanine Tryptophan Methionine Cysteine

0

HN—C—C— 0O~
H—'?—CHG
2
L.

Isoleucine

0

Hl’il— —C—0"

HZC\ / H2

CH,

Proline

CBNU’



Neutral Polar Amino Acids (ZatJF S X8 2401 00| L= AH)
Acidic or Basic Amino Acids

Neutral Polar AminoAcids

H O H O H O H H
o ] L L o T L1
H;\J—T—c—o- HN—GC—C—0~ HN—C—C—O" HSN—f—C—O' HSN—?—C—O'
H— C—OH H-—?—OH CH, CH, CH,
_ H s G «]l,H2
— aspartate (OtATII2I2IAF): =5 LN
— 2
# R I A,
— & (=): glutamate 2
MSG (monosod|um g|utamate) Serine Threonine Tyrosine Asparagine Glutamine
- éE} BASF lysine Acidic AminoAcids Basic AminoAcids
- histidine: S35 1 &I 31 A,
Cte & I AIAl affinity oo Ho2 o9 P oo
. RO | o L ¢ | 1 e T | .
chromatography AI2Jts HaN—clt—C—O‘ HaN—?—C—O‘ HsN—T—C—O' HaN—(f—C—o- HsN_?_C_O_
(|:HZ ?H2 ?H2 ?H2 ?HQ
G H CH H C=——=CH
/ 2 2 2 I
AN //i\ {IHQ ;Hz H§§ﬁ/NH
o o ?Ha riJ—H
+NH3 =I§H2
L

Aspartate Glutamate Lysine Arginine Histidine




Ot0| &L OFO| o &2l 2 8 (peptide bond)

RIE
* a,—carboxyl group ot oo |
. =L = H OH
a—amino groupO| Z&olt: ooienl M| 2= i it it
Peptide bondJt &4 ot A Ors T
* =2 = A EHKIC A B
* H20: HE|S 2B
OH from carboxyl group : o
H from amino grou H\N—lf—c/o N—f—c/O - H\N—T—g N—?—C/O + 5Ny
g P
Ho ] H 'L Non kEa W J‘ ||-| NoH
|
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BIEIE J|=Y: N-terminal2 &%, C-terminal 2LE&Z0|
« cf. mRNA§ B peptided &4 —“.-_*-A-IE N-terminal0ll 4 C-terminal &
NE &dd
0l) Met - Gly = Glu = =————-Val 0| 2}%
MetS] N2 0| free, Val@ CZHO| free,

|.

|10|l

MetS2E Val Kl =N 2

I'IO

H,N— Ala — Thr — Cys — Tyr — Glu— Gly —COOH
N terminal (N &) C terminal (C L&)




0

CHHH X

C

bal

o A2 amino acidJt 2000 Ol & Z&tst D24

« 1XI3ZX (primary structure):

- OOl =4t RMHHE &=A

- 2Xt7 X (secondary structure):
- polypeptidell =& & && X
- a—helix, 3= helix, B—sheet 2 X
- &IJI1E AOI12 =4AZF 21

e 3XFX (tertiary structure):

— polypeptide2| 3Xt& X

- RI| 2o ASEE 21}

- & & (folding), 28 (bending)

- SRZEY, 03 ZE, =438, 4o

IEESE

0x

N
0
2t

«  A4X}2X (quaternary structure):
— 27 0| &9 polypeptide S0] Z&tol A HHES
OtE= X

- Ex) dl2228!1: 442 subunit AI0|2] Z &t

a-Helical coil Supercoiling of @-helical coils to form ropes

Fibrous Proteins

The tertiary structure
of o single-chain

: The quoternary structure of o multichain
globulor protein

or oligomeric globular protein

Globular Protreins

Figure 2.9, Fibrous and globalar proteins. (With permission, from A. Lehninger. Bio
ey, 2 ed.. Worth Publishing, New York, 1975, p. 61.
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N=-Terminaol side C-Terminal side

a—helix B-sheet

0.54 nm pitch R
(3.6 residues) 73 N -OF

C-Terminal side N-Terminal side

Figure 2.10.  The a-helical structure of fi- 3
Figure 2,11, Representation of an antiparallel f-pleated sheet. Dashed lines indicate hy-

brous proteins,
drogen bonds between siramds




3X = (3-D Structure)




=
TT

S A CHEH AL (fibrous protein)
At CHEBH A (globular protein)

: 2t detAE (OI8), HetE

A (or2dolA, EHI0lA, 2Ol A XY, HIAI

— UG AL: OlR01X2E 8l (2), Eu}':'._l 27, 52220, AL
(steroids, fatty acids, thyroid hormones)

- ZECHA QI ES 22, Ol=¢l, AlZ10tF LA, & AF QLKL
— HOICHOHEL: &Y EZ26I

il i I — R y — D

20|

T —
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stAl (antibody) or 2 22 £ 2! (immunoglobulin)
- |

&ole= CHui A

- 22 HUESX (&€, antigen)0il CH
St BtES - S-S S&EHA M- x|l
A HABS

-EHOILI SEHMEN =XH
St O =S, KICtA|E

SHE MAl, 2 M (BH-2%=2 &

, ADC)0Il Al

S0LHIA JIE S8 M3

ZE 2

2l polypeptide Al=

- S IS 2HE (H) Al=, & e It

H& (L) A&, Y &,S-S &8

— A2 58 (IgG, IgA, IgD, IgM, IgE)

gy

nHnoz =
o
Ok
Jol

O

\J
——
lo

Antigen Antigen

—-S5S~ Disulfide bonds

== \orioble region

== Constant reqion
Carbohydraote

COOH Carboxy terminal omino acid
NH, Amino terminol omino acid




E

14512 TR 29t e S
=

MZze EX=d, N&=E,

2 HtAl (CH,0), (n = 3)
Z3r- 0l 2ol CO,2Z%H &4
S =0 Oct &SHY =, Olg &, TER=E ¢

Light &l

N

CO; + H-0 Photosynthesis CH,O + O,

\__,/

Respiration %

Energy

s
o
2
x
L(')ﬂ
e
I
>
o
i
0z
P
I

Rl
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S (monosaccharide): 3~9JH 2] EtARKI Xt

- CHY=0| 2F

- JI=sJ|: aldose2t ketose

- EtA 2= 3EHE (triose), 4EHE (tetrose), 5EHE (pentose), 6EHE
(hexose)

ex) glucose (EE&E): aldohexose

« =F0AH E2 cyclic form (B&)22 =X

CHO c
CH,OH l I CH,OH CH,OH

H
| | HCOH HCOH S ;:oon
.||:',:D i|3=-D OHﬁ}TH OH(:‘.H O OH OH -
HCOH OH L OH S
!

HCOH
| OH OH

-

n H?OH HC
| «-0-Glucose f-0-Glucose
E"HEDH =y EDH CHQOH CH20H
Ar. ﬂdm A k&tﬂﬂ& D-Glucose, p-Glucose,
lingar ring (pyranose)
structure structure




Cyclic sugar EJ|8 (Fishertd)
1. 0JI U= 5244 or62& = 1elCh
2. 09 LEEZERH BAPHS B(H
3.OHJIE He=C (X </0te 2 32).

_

Five-membered ring Six-membered ring

(a)

o=D=Glucose

(b)

f—o—Glucose




CBNU’

0ll) a—D—glucose

(a) (b)

« S (fructose) 0ll) B—D—fructose

HOCH, _O._ OH

HO
CH,OH

. 2AStE QD A(galactose) OHJI Ot2H2 JtH glucose

(a) (b)




TABLE 25 Common Monosaccharides

i : ‘dl;)s I-cl:.xoscs - Kiovey
PN a. Ketohexoses
H C"(())H OH C'H(I)i H CH(O)H H CH(())H H CH(c))H cn,gu CH’gH ERCH CHOH
=pe = ta  osf= e mbE  RF . s sdw  ml
H—|—OH H ——OH H ——OH H H H ——OH iy o S B e
Tl ! H H H OH H OH H H
CH,OH CH,0H CH,0H CH,0H CH,OH CH.OH CH.OH CH,OH CH,0H
p-Allose p-Altrose o-Glucose p-Gulose o-Galactose o-Psicose D Foss O G o-Togatose
CHO CHO CHO
OH——H OH——H OH——H b. Ketopentoses
OH——H OH——H H OH CH,OH CH,0H
H H OH——H OH——H =0 -0
H H H ——OH H OH "]—OH OH——H
CH,0H CH,OH CH.OH H——OH H OH
p-Mannose p-Talose o-ldose CH;OH CH,OH
o-Ribulose p-Xylulose
b. p-Pentoses
CHO CHO CHO CHO ¢. Ketotetroses
H——OH OH—}—H H OH HO—}—H CH;OH
H——0H H OH OH——H OH——H =0
H——OH H OH H OH H OH H H
CH,0H CH.OH CH.:OH CH,OH CH;OH
p-Ribose p-Arabinose o-Xylose o-Lyxose o-Erythrulose
¢. p-Tetroses d. Ketotriose
CHO CHO CH;OH
H H OH——H [=0
H——OH H OH _ CH,0H
CH:OH CH,OH Dihydroxyacetone
o-Erythrose o-Threose
d. p-Trioses
CHO
H—}—OH
CH,0H
o-Glyceraldehyde
— = | ey
O SFT4H = WL
CHUNGBUK MATIONAL UMIVERSITY




O|& & (disaccharide):
$ C|- |'§I___I ==c>|-

OH OIS (maltose)
= a—glucose + a—glucose
— a—1,4 glycosidic linkage

£322A (sucrose)
= a—glucose + B—fructose
— a,B-1,2 glycosidic linkage

S & (lactose)
= B—glucose + B—galactose
B, B—1,4 glycosidic linkage

l

CH,0H CH,OH CH,0H CH,0H
0] : 0O (0]
OH + 4 (OH —— OH OH +H,0
OH OH OH OH OH O OH
OH OH " OH OH
a-D-Glucose a-D-Glucose «-Maltose
(“llsOH ClhOH
OH f oul.
()H SEROR
OH
a-0-Glucose B-o-Fructose
Sucrose
CH,0OH
OH i——/ QH
CH«OH
p-0-Glucose p-o-Galactose

Lactose
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CtEt = (polysaccharide, oligosaccharide):
& JH Ol &9 St Z I} glycosidic Z2 &

OlLZ A (amylose): AMAIS, E2AHEF &= &~500H 2
24, 829 2 20%
= a—glucose? a-1,4 glycosidic linkage

OIY 2 Bl El(amylopectin): & Xt2F {~28H0t =2 A
= a—glucose 2 a-1,4 (FII=) & a-1,6 (2XI)
glycosidic linkage

=2c| 22 (glycogen): S X2k 5840t OI6}
= a—glucose 2| a-1,4 (FII<) & a-1,6 (BXI)
glycosidic linkage

cf. 2c|2AUS HFS=2 Etxsl=2 HES

L

M2 A(cellulose): 22Xk 50H~8H0E 27| g2

= B—glucose 2| B-1,4 glycosidic linkage

cf. AlZ2 SO 24 1/3, 22 LEZL2A BHEA QL.
EX DME (A A MA)CE BdlEa R0

C C C
peTo e G
"'—O‘<__'_)v'0\'—‘ O 8 i
2

a-1,4-Glycosidic linkages

C C
s
vee —0) O 0
|

e e




ujo il Rl
N Rl KA ol
) R Jo U
- ~ U0
Kl -
4 - 2
R i
_A___ __c___ o
R
= Sar @
SN
) %__m How o) 30
o ol g S
Y Wy o o
ol _ __.Aw o0 K ol
— —= -
=2 'O oy X
g Moy 33 =2
C H
S oy mB3 T H
= < 5 = R0 0 =
w.. __Q_ O._ &.._ .r=._ ===
O 24 KW & 7
Q M= nW 2 o
e 00 - =38l ol o -
B = MR i ..m_.w
00 Ul W s
]l mlo =X % I £
F Mol ok o0 R flo
00 | | _ |




H 0

(a) a and B glucose CH.OH clt/
i 2
ring structures ‘ H—c|:—0H
_a HO—(|:—H A
H—<|:—0H
H OH H_?_OH H OH
a Glucose H_?_ OH B Glucose
H
CH,OH CH,OH CH,OH CH,OH
OH CH,OH OH CH,OH

(b) Starch: 1-4 linkage of o glucose monomers (c) Cellulose: 1-4 linkage of B glucose monomers

."“('/}\. == =
Ao &= [ﬂ gu' u!

}‘r CHUNGBUK MATIONAL UNIVERSITY




Cell walls
o _ Cellulose
OP, SIS »E microfibrils
&N in a plant

cell wall

<<

Microfibril

Cellulose
molecules

B Glucose
monomer:-

=0
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CBNU’

Xl & (Lipid), Xl (Fat), AHZ0|E (Steroid)

e K& — Xlutat

« Lipide=e S&JI < 06t 4&20| G282, XA HAO0| OtLl 2
Jls& HAO|LCY.

. EXNES SO F o ==

—

IIIZ2HIL0IE S)E
- X&9 &=
(1) X4k (fatty acid)t 1 SEF
(2) EclotAl 22l HIZ (triacylglycerol)
(3) A OIAHIZ (wax ester)
(4) 21X & (phospholipid) (EAZZ2C|HCIES AT DNO|Ll)
(5) A™WOXA
(6) O|AZYH -0l

A Al
& 8tLt.

(X1, JIE, 2K, AHIZO0IE,

Rl

Of




Xl gt A (fatty acid):

)

ASH

Kl Etgha A (
~~meme~~COOH (E+A I} 12-200H)

carboxylic acid (&I£&=4)E JI&

CEICNEY

CH:

IH
0

0

O]

KIl

ol
<

i

10

100
IH

0]
Al

KH0

—_

<J

i

10

)
H
I

0]
Al
oll

—_

v
Uk

vl

i

]

)
H

oL

-

JK

0l
KO
J|
Hr

o]

—

<J

-

10

)
H
IR

H

—

<

-t

10

)
H




TABLE 2.6 Examples of Commaon Fanly Acids

Acid

Structure

Satursted laty acids
Acetic acid
Propionic acid
Butyric acid
Caproic acid
Decanoic acid
Laurnce acid
Myristic acid
Palmitic acid
Stearic acd
Arachidic acid
Behenic acid
Lignoceric acid

Moncenose falty acids

Oleic acid
[Dienowe faiy acid
Linolew acidd
Trienoic fatty ucids
a-Lanolenc acul
v-Linolenye acid
Tetraenoke fany acid
Arachidonic acid
Unusual fatty ocids

Tannc acid

Lactobacille acid

Prostaghasdin (PGE,)

CH.COOH
CHCH.COOH
CHCH.).COOH
CHACH.),COOH
CHACH ) COOH
CH,(CH.),COOH
CHACH.) .COOH
CHACH ), COOH
CHACH,) COOH
CH{CH,), COOH
CHACH.),COOH
CHACH.).COON

CH(CH, 1,CH ==CH{CH, ),COOH
CH(CH, ) (CH ~—CHCH, ), (CH. ), COOH

CH,CH,(CH “~CHCH, },(CH, ), COOH
CH(CH,) ICH ==CHCH, ),(CH, ),COOH

CH,(CH, ) (CH ==CHCH, ) (CH, 1,COOH

CH,(CH,) C=C(CH,,COOH
CH,
N\
CH{CH;WCH—CH(CH.,COOH

0




TABLE 11.1
Examples of Fatty Acids

&Cmmnon Name Structure 7 Abbreviation
Saturated Fatty Acids
M i CH,(CH,),,COOH 14:0
1 C‘lJ(C]"z)|2CH3CH2CH_|CH2COOI’I 18:0
rachidic acid CH,(CH,),»CH,CH,CH,CH,CH,CH,COOH 20:0
Lignoceric acid CH,(CH.),,CH,CH,CH,CH,CH.CH,CH,CH,CH,CH,COOH 24:0
: CH,(CH,),,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,COOH 26:0
Unsaturated Fatty Acids - EtA _+_=1 6
H H
Bl *xO| =AHASIA=
- CH4(CH,)5C = C(CH,);COOH B | S22 & =1
toleic acid 16:1 - j g =
i arboxszl\ L:,TEI
CH3(CH,);C == C(CH,);COOH 18:129 97;1& % -Lxs — O"
H H Ol S = E." = XH
=il [
CH3(CH2)4C ' C_CH; = C=C(CH2)7COOH 13:2‘”' 12
‘ == oy =
T T b 0l =2 80|
linolenic acid CH3CH,C—C—CH,— C=C~ CH,— C=C(CH,);COOH 18:349. 12,15 2)|.| ()| /é>l-()| X
= =
( oW CHEE X 3K gt
chidonic acid CH3(CHy)3— \CH,—C=C /4 — (CH,);COOH 20:485811.14

Al
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X2 (fat): glycerolt XIgHAEO| ester

« X CHE Atell: Triacylglyceride: 34 Xl &A1 glycerol2] ester
« EIXJXILAOl HOIA A20IA KA Q! triacylglycerol — 21E (oil)
« IISIXIEAIO| HOIA A20 M 2 HIQ! triacylglycerol — XI& (fat)
cf. Phosphoglyceride: carboxyl groupO| ¢1ate Z CHAMIE A

¢ MNHIESO = FHLE

O xl ( . .
« Q2IXI& (phospholipid)0l2tl]l & . 5
I I
N AR 9 CH,0H HO—C—(CHyn—CH; CH;0—C—(CHpn—CH,;
c—0O (le 0—¢C (o) o)
I
) o CHOH + HO— C—(CHyn—CH;— CHO— C—(CHy)nr—CHj
” N ‘. ()=J‘, )
e I n
0 gp L0 H:OH  HO—C—(CHany—CH;  CH;0—C—(CHpny—CHs + 3H:0
o0 an .’ glycerol fatty acids fat
o gn®
os 2090 5
o8 o) ® n
I“ ( .. ’ (l:|) (i}HZO—C—R‘
v @)
G ¢ RLCO—CH O
®) |




CBNU’

AHZ0|E (steroid)
. s=2=oz xeg

ex) 2UALIS - A
J2E|e: BEY, I2RE XS Qéjﬁ
WAERE, T2HAME RES: DU |

testosterone (0 male sex

hydroxylation

. 20 & soLN NE Sy i

. B4 AHIZO|CS: O{)jﬁ

. UNASE22 HAEAHES HEH, S {2 e s
NE22 MA 2A i it

. AIIE MALEQ: 0|MES Mt ond cortaonel =

(i‘.H20H
fon
0 0
progesterone
O

cortisone (on adrenocortical
hormone}

Figure 2.14, Examples of important steroids, The basic numbering of the carbon atoms

in these molecules is also showr
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st &F, RNA, DNA

AL — 28 2EH0IE (Nucleotides)
DNAZE 2 456t= nucleotide: deoxyribose + base (A, T,G,C) + 2l At
« RNAZE R 45t= nucleotide: ribose + base (A,U,G,C) + QI At

Deony e wlbdon

« Basel &&
DNA: A=T, G=C

RNA: A=U, GEC oxA only oA and ANA A only
LN
i Nf / \ /"
Phosphonic I H " Guanise i
l T' h‘. § o "\N/" (“)
! Hy,C J H H 7~ H \N/"
Rl s v besrtiches ’ I\r r'l‘ :E l\
el U.rn\h o H l", X H Pl‘/\o N ,l" N0
H H
“’" ny"-a- Cytosine Urscl
HO—lr‘—o—('n, 0 »
0 H H
M H




o SHAIS| RHHROZ A2 = 5EER
(Ribose — RNA, Deoxyribose — DNA) &

“CH,0H _
|

. =23 QE0ISe X “gj Po'n
hE+H (ribose £ = deoxyribose) OH OH
+ Base 0-Ribose
+ phosphate
- S2YREIES U=0l
Adenosine-3-phosphate (ATP)2| &

e

T

NH,
N \
S
H \N N

Deoxyribose

Adenine

Ribose
H
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« DNAZ2l Nucleotide= 3’-5’-phosphodiester bondE HZ

- Z =52 3F, 32 LEXN 20 T 1

(0ll) 5'~ATGC-3’ Ke_vh Q

cf. DNAJ} E2XE O, 526 SHESCH,

cf. CHEHZRI2 NQtct _, carch ,;’M | @

\N/ H z H =
N N O H O OH
n _</ | )N\ & HO—II’='O " MO-—P—O
o~ N N> ? 0
L

0
| N P H H()--ll’—O % HO—P=0
Base
0=P—0CH, o N 0 - 0
(I) H% | 9 | 2 |
- »CH; O. CH,
N N N/
H H
o L AR (Y H H
| y
=l H H
0=P—OCH, 0 \/ (l) H 0
Phosphodiester | HO—P=0 HO—P:=0
H | Base | Base
NN ? | (I) ‘
& | /KC sCH, O_ | +CH, O
1 |
[ H N 0 ‘ l o
D=P—0CH; B N/ H\ H
0 O H O OH
3

Figare 216,  Structere of DNA aad RNA chaing, ¥ |
OH G “
&' cabon atoims, (With pera ( NnpeT
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DNA= 0| Ut X2 =M (8HIE2 5’ -3, O & JI92 3'-5))
O|SLIEZ 0|F= &=r4Z2¢
=B e A=T T, G=C
Base= CtZ 0|, &4 QIAMI|[= HHZZ 0] =H
Bases 5 end
3 end
o
i A =0
Nl % 8
o ,,',',ﬁ,'f,if,',”’ 2=\
O , Mﬂ///u/ﬂn 1\
p\O\/_O P:O

O/

N

Q

Hydrogen

bond 3 end

o LI
—>PMIH//////HH O o
’ / . Sugar
{ HTEEE,

Phosphodiester
bond
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« Central dogma (M2X 20| SE0| CY&t SAaR2l)

=X SAL gggz HA -
Fieplicgc;léﬁ'I A Transcri ionln:'l M ATranslati n Protain

: Metabolites and
-# Protein * macromolecules

Genome Transcriptome Proteome Metabolome
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2H (replication)
- SNESIIE

- 2XHUA: BIBEA 2R (semiconservative replication)
OlsSLIS XD E2lHAM 2 single strand0fl CHEF S HIJF &l e

Poreassl
ONA
Replication fork

DD - o § é
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ANAZI JI's

« XN RNA (MRNA): SAMINA 2IESCZ SEAE Y, B2 it
JIE IR 2 24

- 28FRNA (tRNA): HIZZ UM cIES2Z2 Ol0| 4 M E, AjECZ
Zt7) OrEEE 2 Xt

« 2l23 RNA (rRNA): cl282 =2 82 (65%), LHHX= SHEH A
= Nl & (23S, 16S, 5S), &l RNA2 85% (tRNA 12%, mRNA
2—-3%)

« =3%Y RNA (ncRNA): tBH A = HA G| X| &= RNA, tRNA, rRNA, X
& RNA

- &2 X & RNA: miRNA (microRNA), siRNA (small interfering RNA),

snoRNA (small nucleolar RNA), £E& &t mRNA X0l 20 &4 =2

HLF &5, 0l: mRNAO| 2&256H0 SHHAIQ| MAL= S 242 = QU

— 21 Z& RNA: Inc RNA (long ncRNA), & X 8 AF ZEOILF & Al

MmRNA JIZ

+ov 0I0
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2.3. I 92 A (Cell Nutrients)

[ ] =] = ()
« 0|29 3lstXMd L HIZsE
TABLE 2.7 Chemical Analyses, Dry Weights, and the Populations
of Different Microorganisms Obtained in Culture

; o LIRS Typical Typical
Compasition (% dry weight) sopatation s v.:iglu -
Nucleic in culare this culture

Organism Protein acid Lipid (numbers/od) (27100 ml) Comments

Viruses S0-90 5-50 <l [ 0.0005* Viruses with a lipoprotein
sheath may contain
25% lipid.

Bacteria 40-70 13-34 10-15 2x10%-2x 10" 0.02-29 PHB content may reach
0%

Filamentous 10-25 1-3 2-7 35 Some Aspergillus and

fungi Penictilium sp. conain
50% lipid.
Yeast 40-50 410 I1-6 1= x 1O 1-5 Some Rhodotorula and
Candida sp, contain
S0% lipid.

Small 10-60 1-5 4-80 4-8x 107 0.4-09 Figure in ( ) is a com-
uniceliular (50 (3) (1) monly found value
algse but the composition

varies with the growth
conditions.

“For a virus of 200 nm dimeter.

With permission, from S. Aiba, A. E. Humphrey, and N. F. Millis, Biachemical Engineering. 2d ed.. University of Tokyo
Press, Tokyo, 1973,

5 =D

CHUNGBUK MATIONAL UNIVERSITY




- NEDJ}P &6t flet SEAao P&

1. Ch&F A 2A (macronutrients): > 104 M 2
ol) C, N, O, H, S, P, Mg2*, K*

2. 0l H2A(micronutrients): < 104 M 2R
Mo?*, Zn2t, Cu?*, Mn2*, Fe2* Ca2*, Nat,

vitamin, growth hormone, metabolic intermediate




Et A 2l (carbon source)
. BAE AXZO| ~50%
- EARN OE =&

= 7T

- S AAZF (heterotroph): EHARIOZ RIEAE AI2
- S8 F 2 (autotroph): EFARICZ RIIEA (OIMSEA)E ALE
pesRel =

- &¢& (mixotroph): RII/RIIEHAE BSF AIE

o AHA EHAR G (HEH) M2 (LS, SAEER) S£4A|
I u_;"j OH ‘=

« ASAZ EAR: ICY HE NG

cf. SE 0|4 =20l = MeOH, EtOH, CH,& AtE Jts

=
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Al
=

cf.

[ ] r->':
i
{0

A2l (nitrogen source)

A= HXSEO 10~14%

MAX HAR: BII2 (soya meal), yeast extract, SF S 42 (distillers
extract), 2 X8 NH S

AEalg AR NH;, NH,CL, (NH,).SO,, NH,NO,, SHEHE B ELOIE, Ot0|
LA S

UL 0|MZ (Azotobacter sp., Cyanobacteria)2 & 4(N,) 1 &3}

l (oxygen source)

MAE AEEZO| ~20%
AAR E2 BI| (MA=~21%)8 Z)| (BI|4 DINS2 25 HALEH2
AA ALE)

2 A2 (hydrogen source)

SAE AXEO| ~8%
SA: BA3E SHH 23
QS SEI0HE £AE HUXIROR AIR




0l & (phosphorus source)
e Q2 HX=20| ~3%
2|

« QI3 KH,PO,, K,HPO,, glycerol phosphate &

2t 2l (sulfur source)
. B2 AZEBY ~1%

S o

. 22 (NH,),S0,, &S Z&s5ts 0t0l & (Met, Cys)

28 & (potassium source)

. U SA9 BXOIX} (cofactor),

- 0|29 s5+350 2R (K, Mg2*: &2, Na*, Ca?*+:
. 28 2 KH,PO,, K,HPO, S

OtaulE & (magnesium source)
. A g*_.l S XX, RlbosomeS’_l 40 2 2R

UE)
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k=g

02

A

. KD 20 E, HEE3SE, =8 24

1. get8o=z FOit= 01 @ A Fe, Zn, Mn

2. MHZ FIt&= 0l 4 Cu, Co, Mo, Ca, Na, CI, Ni, Se

3. E2J FIt&Ee= 013 A B, Al Si, Cr, V, Sn, Be, F, Ti, Ga, Ge, Br, Zr, W, Li, |
-108M Oldt, 104 M: sS4

M

=
-
=

T

«  Mg?, Fedt, POS: HHXIOIA & &, M 0|8 £&.

- ZdIoIEN

-5 020 28, =84 gg= 84

- &|2tE (-COOH, -NH,, -SH)E 21 US.

- Ofl: AL EDTA, Sl dtE, oIAEIE, EOIZ 4, AIAE, 1 mM Na, EDTA

o &

u |
-~

o  MXAEOIX} (growth factor): M& N L2 CHAIAS
« HI|EIBI, S2&, 00| At
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Al
=

HI Xl (media): S2UAI SOIUAE= HA £

rr

TABLE 2.10 Compositions of Typical Defined and Complex Media

« HIgttl Xl (defined media) Ditoo e

Constituent Purpose Conen (g/hiter)
- setxdE g1 U= ==3e=E IE
Glucose C. cnergy 30
KH.PO, K.P 1.5
(0) ZEE, (NH,),S0,, KH,PO,, MgCl, H
aCl: a (3
= Fe, (50,), Fe 15 % 10+
- 24M= 801, Mot 0l ST o
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