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o 60T 600TTSH &I LILIETDTLD

[nward journey

GUITLD6Y 6T60TLIG] 6T6OT60T 7 What is life?

UMRUWINITl B 61Tl60T LI6OTLOWILD Diversity of lite

LIM(G LML Lq U6V Taxonomy

o Wy 2 ulflemerlesr HL_L mLL Structure of higher organisms
2 MILILIGET, HlFSHDH6IT, 2_UWIT6u0)I&HSH6M Organs, tissues, cells

> WilTeon) S H6rTlenT GeudlLiGILIMHeTE 6T Chemical substances in cells




aumLpedlest GeudlEmns @

Chemical view of life

> Wl eLPEL S o )& 61T Biomolecules
> WIflwen s @b Coudluilwe|s @b LImeuLD Bridge between biology and chemistry
278 601 WL OB 6T Organic substance

0TS &1600T(H, 560 & 516007 (h a block of wood, a piece of muscle
CoudlBFnML_HSHID Chemical composition

SO, WSTF 60T, &GS F60T, 60 HMHM 60T Carbon, Hydrogen, Oxygen, Nitrogen
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Biochemical substances

CUmPVSEMEHT  Crgs0H4664V1408309¢F €,  Macromocules

LIOVFHHEDT(HSH6T, LITSHMRISB6T, 2_L_ & ([HULOILMIH 6T Polysacharides, proteins, nucleic acids
M6 6L S For )| B 61T Small molecules

S SHF FTLILIG6IT, 06U _L_LOl6vTH6T, QlevTent LIm Hormones, vitamines, etc.
O1& MDD 6T Lipids

Fm ep6eV &G MIS6TI6T SlT6rE 6T Aggregates of small molecules
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Polymers
61T 6UEMSWITEOT LGV eLPEL S G MIGB6TTI60T Ol (HLUL Linking of many molecules of the same type
sLIL|LILMeODID Homopolymer

Feorm): Umedlg & eom n CH,=CH, - - (CH,—- CH,),— Polythene
GeummLiimedlind Heteropolymer

FIETMI: L|THID —(NH — CHR . — COO),— Protein
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Polysaccharides

ghonsssamrbsst  (CH,0), : n=3,4,.,9 Monosaccharides

SHIbCTL_(hE6r Carbohydrates
r_b .

CH,OH

F5HMSH01SM([HLIL Glycosidic link

CeH,.06(@emaCsnsr) C:H,, 0 @ennGuns)

\ —-OH+HO - — -0 —-+H,0

T TS e e

LI6VE & & 601 (56T CX(HZO)y; x,y ~ 10000 Polysaccharides

 FNETNIGET: ClF6LenBeundr, LU SSUTlemLp, SIEID Examples: Cellulose, cotton thread, starch
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Amino acids

SO Ceor, FifloNSGHFS NH, — CHR, — COOH amino, carboxylic

20 sUemSBWTET AOI@6oTMOULI6V M T 61T

 LrensLenemrLiL Peptide bond

SOTEEE S Hlen —COOH #NH, = = = CO=NH - +1,0 |

st @eurews H,N — CH, — CO — NH — CHCH3 COOH
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Primary structure of proteins

Val  Gly ” LY val Asp Leu

2 Ls_ ne

\

‘\ A o Il se X
N T T PPN Y oL Y Y s

N-terminus ‘ \ ) &
Ph Ala Leu Gln Ser Leu Ly Leu Ala

X
C-terminus

HCerrmeudlevmisetlenr Slemendsng Coaupmitiumedlow  Unbranched heteropolymer of aminoacids
15 & W6vTl60T- LN 6065760606011 63T - 1 G+ LILITF1 & 6O 6V LD - 216V 6071607 - 24, [T 601637 - (& (I S LI 60T 60T -
Nmieotl, Crpleot]) N-terminus , C-terminus

WHGHSS6001(H, LSHHF01HM(HLILILD Backbone, side chain
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Secondary structure of proteins

T Gm@Gemmiilest: 574 HOIGesTT SADILMISH6TT
574 amino acids in hemoglobin
PLDEV & S MI6TT ER ST & LILI60)600TLIL| &b 61T

Intramolecular hydrogen bonding

PHSGSS601(H STDCS olqHHIOIBTETESID G|

O F G ij]

Backbone folds on itself

o helix



|G TI&61TI60T eLD6OTMITEMLD SL_L_60LDLIL]
Tertiary structure of proteins

I BLLISEBHLD b 6leumILILINS EHLD hydrophilic and hydrophobic

e

FHBL(h SHlwgsFwuLoUTSe) Sl

helix bundle Helix-helix packing 8 barrel
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s Quarternary strucute of proteins

\ - @LomEGemmLleor hemoglobin

Cro50H 4664314053298 ¢4
574 151G 6oTmeULOIEV I 61T
574 amino acids
32 &4,60LING &If1S61 32 alpha helices

BI6EOTE &FIMHM6V S D6 4 subunits
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Nucleotides

LU ifleoTes 61T Purines

ﬁ Nitrogenous base Silg.6ofleor  adinine G@e6umeotlesr  guanine

o =P—0—=Ci% EOBHMTFSHHTTLD
O g eorsmer  Pyrimidines
Phosphate )

LimaGuL (b

| on

Sugar F&H&H6M(]

smleor  Thymine masFleor Cytocine 2 _gdlev Uracill
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Nucleic acids

GCrilw GeummIMeOD IS 6T Linear heteropolymers

—0-P 02 O-C 5, Phosphodiester bond

— e oo
Qlemy@unar; @eumesilent, emdFHS6or, mSLOl60T, 2_1&l6v

60T Lq. Deoxyribonucleic acid (DNA)

& GFHIHSHOTEUTS; Geuneflen, mFsFler; emalet, Slgeaflear (GC; T,A)
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Structure of DNA

o @BrnaFedleor(h LSlgmmishlertleor

O\GWID& UL F 60T 1967

ymeotsla &lifleb &

The double helix: A personal
account of the discovery of
the Structure of DNA

James DWatson

The double helix ana
the ‘wronged heroine’
Nature 421 407 (2003)
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Metapolism

S &rpev LL.=A= .. Turnover

o Wflw CoudlellemendeT; QUGS mlemsy Biochemical reactions; dynamic state

EUETIMMMLD: SALOIG6oTTeuLdlLTI& 6T E0lHIBES LITSLD Anabolism: protein from amino acids

FlemSOTMMID: LIVFHHN(HBEN6T &l60)S P60 Catabolism: degradation of polysaccharides
AIETIF M FAUILILITEDN S Metabolic pathway

Silq o1& leoTpLILITFCLIL(h (SiapLim) Adinosine triphosphate (ATP)
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Life Is dynamic

FOHlensLWMM FHmISIHleme Non-equilibrium steady state

S MMEVI6T LITWAYLD GILIMH6TE6T60T LIMUIeYLD Flow of energy and matter

Felldd Semlil]  isolated system FSMHSH SlemDLIL pen syst

[ § [ 4 r [ § r r r
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aemeTinasl (S) = alemerolumgme (P)

Substrate (S) = Product (P)
E+S=ES=EP=FE+P
Sl6m6v0T6MIL_LD Active site
aflemeorulleml_mlemev  Transition state

Ol&WeVITL_L_MMHMmeV Energy of activation
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Enzymes

6l 6u1 W3l 6y L5 60 60

e & &ILIISID

BeveonsBung
QlEwTL L THDHE
2 & &EULISID
‘ Lmé@beung

GlewLL THOHEL

sfemsnGlungyeT (P)
Caudlalemaruilar fL_Senmd
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Factor affecting enzyme action

GleuLILIml6m6v Temperature

G oH

allemeorwimssludlest GlgFmley Substrate concentration
DMILILIN & 61T Inhibitors

GUTL g M6 Competitive inhibitors
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Types of enzymes

245G CFDMOIN S BH6) B SH6T Oxidoreductases
IDITMMEVITE S| & 61T Transferases
BITOLGLILL &S SH6T Hydrolases
LUGLILL S P& Lyases

DT MWD S S 61T lsomerases

S D6 LD & & & 61T Ligases
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Cotfactors

51606001 & T 01 F TG S| H61T Prosthetic groups
2 L §0)THHISH6T Co-enzymes

IDITEMLPULI6DT | S 61T Metal ions



Fr(Th &b & 6|6MI]

o uillw GeudlLiGILIMIhH6TE 6T C, H, O, N
LI6VEF & & 60 (HB6T, 2L S ([HEULDILMIGHENT, LTSl SH6N
26Tl U6V QTL_6mL_& & ]

LTSS 3l60 AF& 1], B55&0H, &L_(h, olunsley, Ol

2611 & &I LILTSMISH6T, Lilenrsuotedll_Galev aflemsorulns

IDTMMEVTHEIBH6TT, LIGLILLSSISH6TT, FH6m6rmelddbl6r

oummary

Biochemical substances
Polysaccharides, nucleic acids, proteins
Double helix in DNA

a-helix, B-sheet, bundle, packing, barrel
Fnzymes, substrate in active site

Transferases, lyases, ligases



