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CHAPTER

Biochemistry

Protein

> Protein Amino Acids ¥ fA@aR 94 9o 8ld ¢ |

YV V.V V V

o OR

C, H, O, N ¥ &t structure Protein #&ardl &l

Protein Teh Uidh {TST &l 315 &, forgent 31 holding 1st position giar 21
Amino Acid 379 # Peptide bond RT3 &id 2|
Protein 31 99 Ugw Berzelious 7 & &

AR Cytoplasm # 300 ¥ ¥ Amino Acid 9@ §d &, W= Protein Synthesis # %ds 20-22

Amino Acid 9T &d g, 37d: 3= standered Amino Acid &g STTaT 8l

Basic Structure of Amino Acid: -

NH,— C—COOH

> I 3Tl 7 § 4 AGT-2 group 8 W@d &l Aar ALA. Optically Active 2id & FRiifeh 3TH Fgee C &l

2l

> Tave @ T C Sad S8 gu IRl wfaedt §9g - g, feee Center/Carbon FEardl ¢l
> A.A. %12 Part # divide frarman g -
1. Essential Amino Acid

2. Non-Essential Amino Acid

1. Essential Amino Acid: T3 A.A. St Body # Synthesis =&l 8id g 31d: 3= diet & ¥4 H & &l

a3THdT gt &, E.A.A. Fgord g1 Trick: TV MILL PATH
2. Non-Essential Amino Acid: T3 A.A. St Body # Synthesis gid & 37a: 3= diet & ¥4 H o

I 3Tzl el el €, 3¢ Non-E.A.A %&d 2l
Amino Acid | Three letter code Symbol | Comment | Comment
1) Alanine Ala A Non-Essential
2) Arginine Arg R Semi-Essential
3) Asparagine Asn N Non-Essential
4) Aspartic acid Asp D Non-Essential
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5) Cysteine Cys C Non-Essential
6) Glutamine GIn Q Non-Essential
7) Glutamic acid Glu E Non-Essential
8) Glutamine & Glutamic acid | GIx Z Non-Essential
9) Glycine Gly G Non-Essential
10) Histidine His H Semi-Essential
11) Isoleucine Ile I Essential

12) Leucine Leu L Essential

13) Lysine Lys K Essential

14) Methionine Met M Essential

15) Phenylalanine Phe F Essential

16) Proline Pro P Non-essential
17) Serine Ser S Non-essential
18) Threonine Thr T Essential

19) Tryptophan Trp w Essential

20) Tyrosine Tyr Y Non-Essential
21) Valine Val \% Essential

Note:

Zwitter ion: A.A. § NH,Ud COOH GHgl &l 3ufeAfd & &RuT Acid a7 Base Qi & react @ dahd &

31d: I8 Uhfa Amphoteric FEard €1

v COOH 9 - NH, g Jad A.A. # faufkd Ui & T9g! & R T [aea- & g8 G| U 371931 8id & ol
e e | dipolar ions 3t2@ar Zwitter ion & 9 # gid g1
v Zwitter ion # &= NH, &g NH;" % ¥4 H q&1 COOH g COO'% ¥4 H 8id &1

Isoelectric Point: -

> U [Af9d pH &1 A fS99 TR ALA. 1 Fes 31931 3[4 &1 &, Isoelectric Point FEamr gl
> T PH WAA. W (+)ve T (-)ve ion TR &d &, AT 34 PI & ¥4 H represent &id &l
> fafeg A.A. # Isoelectric PH &1 AT 3T&71-316 gidl &

S.N. Amino Acid Isoelectric point (pH)
1. Alanine 6.1

2. Arginine 10.8

3. Aspartic acid 3.0

4. Cysteine 5.0

5. Glycine 6.1

6. Glutamic acid 3.1

ToppersNotes / 9828-286-909

153



7. Histidine 7.7
8. Isoleucine 6.0

Leucine 6.0
10. Lysine 9.5
11. Methionine 5.7
12. Tryptophan 5.9
13. Tyrosine 5.6
14. Valine 6.0
15. Phenylalanine 5.9
16. Proline 6.3
17. Serine 5.7
18. Threonine 5.7

Name Structure of A.A.

1. Glycine (G)

H

HN— C—COOH (Simplest A.A)
2 | Smallest R Side Chain

H

2. Alanine (A)

H

HN— C—COOH

CH,

3. Valine (V)

H

HN— C—COOH

|
) C/CH\

3 CH, Branched chain A.A
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4. Leucine (L)

H

HN— C— COOH

H.C CH, Branched chain A.A

5. Isoleucine (I)

HN— C—COOH

CH — CH,

CH,

CH, - 2 Chair Centre,
Sterioisomer = 2" =2"=4

Branched chain A.A

6. Proline (P)

H

NH— C—COOH

In Proline most complex
CH, cu, p

R sid echain is (+) nt. So
CH Minimum rotational (+)nt becose
2

R Side Chli-?n Binded with Amino Acid.

7. Serine (S)

H

NH— C—CO00

CH,

0°

Enzyme Like
(It is called as alcoholic A.A. acid)

NH, Cc—COO

CH Serin is important enzyme
: activity because it can attack by
its -OH Group

OH

8. Threonine (T)
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H

NH— C*— COOH

CH*— OH
|
CH,
T8 (T, S) Glycosilation (Sugar addition) gRT 9 gd 2
Glycosilation 3 R & &idT &1

1. O-linked Glycosilation [Golgi body - Serine, Threo.]
2. N-linked Glycosilation [E.R - Asparagine AA. Seq]
Sulpho hydril group (SH)

9. Cysteine (C)

H

HN— C*—COOH

CH,
|
SH

v Two Cystine — Disulphaide bond - Cystine

C0’OH CO|0H
HN— C — CH,— SH+HS — CH, - C - NH,
’ - Hz |
H H
COOH

’ COOH

CH, S+S —CH,-C -NH,

C
| ’ |
H H

Disulphide bond - Cystine
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10. Methionine (M)

H

HN— C— COOH

(CH,), — Non- Polar A.A

S —> Important in Methyl group
| - donetion

CH,
v' S - Adenosyl Methionine - Donates in Biological System:s.

11. Phenylalanine
(F)

H

H,N— C—— COOH — Most Non- Polar A.A

12. Tyrosine (Y)

H
H,N— C— COOH

—> Tyrasin Important in Production
CH, ;
of Thyrosin Harmone

OH
COOH COOH
HN— c’ — CHZ~@7 OH +H,N c| cH,—<0)— OH
] !
COOH l | '

HN— ¢ — CH,—(0)— 0—0)— OH + Alanine

H T, - Active
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13. Tryptophan (W)

COOH

NH,— C—H —> Heterocyclic A. A

CH,

14. Histidine (H)

COOH

NH,— C—H —> Heterocyclic A. A
| —> Low Basis Nature

CH, —> Can Act as buffer by
doneting and accepting H ion

HC —NH

\
HC—N=—CH
2

15. Aspartic acid
(D)

COOH

NH,— C—H

CH,
COOH
16. Glutamic acid
(E) COOH

NH,— C—H

(Ch,),

COOH
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17. Asparagine (N) H

NH— C— COOH

CH,
|
(lj — 0
NH,

18. Glutamine (Q)
H

NH— C— COOH

(Ch,),
I
|C — 0
NH,

19. Lysine (K)
COOH

NH,— C—H

cho

NH,

20. Arginine (R)
H

NH— C— COOH

(CH,),

I

N

||
(IZ — NH,
NH,

Note: - 21. Selenocysteine
22. Pyrolysin
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Classification of Amino Acid:

A.A. ¥ 3 9g & faRed R side chain 3uf®d &t ¢ foida Basis @™ Amino Acid & @ group &
divide forar T 21

1.

Aliphatic Amino Acid

2. Aromatic Amino Acid
3.
1

Heterocyclic Amino Acid

. Aliphatic Amino Acid: -

v Zdtype % A.A. § Aliphatic chain & ¥7 # group 3uf®¥d & 2|
v ETAA. H FEIHIS Td group @l Uehfd & AR W 4 group # divide frar mam g1
(1) Neutral Amino Acid
(ii) Acidic Amino Acid
(iii) Basic / Alkaline Amino Acid
(iv) Sulphur containing Amino Acid

. Neutral Amino Acid: 37 Amino Acid & Str. (structure) & T &EiRIGH group Td Tk

THAT group 9T ST g1 g group (Acid & Base) @i HigUT HTST g9 & %Rl I & aid &1 EX.
Alanine, Valine, Threonine, Leucine, Isoleucine, glycine, Serine.

Acidic Amino Acid: 39 U&R & A.A. § § FEiRIBH group T Ud Uah group 3uredd Bl gl -
HAfaferd group & ®RUT 3T A.A. &1 Nature Acidic &ar &1 Ex: Aspartic acid, Glutamic acid.

. Basic Amino Acid: 39 ¥R & A.A. § T& extra group &idl ¢ o SR g9 Nature Basic

gidl 81 EX: Arginine, Lysine.
Sulpher containing Amino Acid: 39 y&R & A.A. # Sulpha-Hydril group (-SH) 3uf&d
giar 81 Ex: Cysteine & Methionine.

. Aromatic Amino Acid: -

31 A.A. § R-Side chain ¥ Benzene Ring ¢! &dl @1 Ex: Phenylalanine, Tryptophan,
Tyrosine.

. Heterocyclic Amino Acid: -

21 A.A. § R-Side chain ¥ Heterocyclic Molecule 2T g3 8ldT g1 #9fd 38 Ring # &7 9 &4 1
TRATU] Shle o e 317 dcd ¥ 31 w8l @1 Ex: Histidine, Tryptophan, Proline.
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Types of A. A. based on Energy Production

v v v
Glucose Converting Both Keton Body Production Both Both
!
Glucogenic Gluco- Ketogenic Ketogenic
Ex:- Glycin (Glycine), Valine, R !
Proline, Alanine, 5?;/‘]1?’ hen (Trvptophany  EX. Lusin
Asparagin (Asparagine), - iriptophen tiryptophan B
paragin (Asparagine) I - Isolusin (Isoleucine) Lysin

Glutamic Acid,

Glutomine (Glutamine) ,
Arginin (Arginine) ,
Histidin (Histidine),
Methionin (Methionine),
Cystine (Cysteine/Cystine),
Serin (Serine) ,Threonine,
Aspartic acid

F - PhenylAlamin (Phenylalanine)
Y - Tyrasin (Tyrosine)

Protein & Str. (structure) Ud Function & Basis W A.A. &I Classify fhar m@m & aur gq
Classification @ 3TgR R-group ! Hydrophilic @& Hydrophobic Nature & 3T4R W forar i &1
(1) Amino Acid with Non-polar or Hydrophobic R-group:
FHUHR o A.A. 7 Aliphatic @4T Aromatic g1 YR & Group SUMEId &ld ¢ 9T 3dhl 516 § o]
Jgd H Bl 8l

Ex: Aliphatic non-polar amino acid: Alanine, Valine, Leucine, Isoleucine &

Methionine.
Aromatic non-polar amino acid: Phenylalanine & Tryptophan.

(2) Amino acid with Polar but Uncharged R-group:
31 A.A. 5 R-group Polar grar € Td H-bond & 912 &id &1
> TOH BEgieus (-OH) @9g gad A.A. 919 - Serine, Threonine, Tyrosine (Aromatic
Group)
> THISS group Jod Asparagine Td Glutamine
» Sulpha Hydryl group g& Cysteine
> 3% IAfdad 39 group # Glycine & +ff 3w foram 7 & 9 1d group grar g1

(3) Amino Acid with Positive Charged R-group:
39 group # Lysine, Histidine, Arginine A.A. 3N T 7T 81 I8 WH=F Biophysiology pH
(6.0) W Positively Charged gid gl

(4) Amino Acid with Negative Charged R-group:
3T group H A.A. # 1 9 39 FEifaas Group &id &l
> Natural pH # W group Ud ions # divide g ST € 997 37 Amino Acids © Negative
Charge 31 SraT &
» EXx: Aspartic acid, Glutamic acid
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Protein

Protein & formation A.A. @l 3HEAI & e+ A -d! & a¥1 T High Molecular weight ars
Compound &id &!

Structure of Protein

Protein A.A. 9 &t linear chain & foa: st 8idl &, forg# fafes Protein T A.A. &t 9w different-
2 giat gl

Ex:

v Insulin 7 51 A.A. 93 SITd 21

v Hemoglobin # 574 A A. 9& 5d € (linear str.)

> Protein @I Str. (structure) # Amino Acid Peptide Bond gRT 2 %&d ¢l
H H

HN— C—COOH + HN— C—COOH

R R
-H,0
H H
HN— (’:—co— NH — C—COOH
L L

Peptide Bond
Primary Structure of Protein

Amino Acids o #e7 Hegdlsit sel ¥ HeH Polypeptide chain st €, 997 I8 Str. (structure)
Protein & Primary Str. @[l ¢ |

-39 Protein %I 39 Primary Str. # T& N-terminal @7 & C-terminal 91 ST €1
N-terminal &I 3R group gid1 & a4T C-terminal I 3R group YA T &

e - Terminal
N - Terminal

H H H H

4 Nng— €C—CO— NH— C—CO—NH— C—CO— NH— C—CO—

R R R R

Secondary str. of Protein

Protein @I linear str. # folding & ®Rur fafYg 4 ¥9d & "% ®ow@esy Secondary str. &
formation gia1 € 99T I8 str. (structure) ISR gl &
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Classification of Protein

Protein
I
I ! 1
Simple Protein Conjugated Protein Derived Protein
(a-AA FAAFRFAAAE) (a- A.A. + Prosthetic Both Protein-
group) Partial digestion or
On the basis of solubility denaturation - Derived Protein

(1) Albumins - Water
+ dilute Solution dissolve

(2) Globuline - Not soluble in water
+ Soluble in dil. salt Solution

1. Simple Protein

v

v
v
v
v

3. Glutelin — Soluble in dil. acid

4. Prolamin — Soluble in 70-80% ethyl alcohol

5. Protamine — water + dil acid + ammonia solution — dissolve

6. Histones — water + dil acid — dissolve

7. Scleroprotein — Not soluble in water & other normal solvent (Structural
Protein)

2. Conjugated Protein

AN N Y NN

Nucleoprotein — Nucleic acid + Protein

Glycoprotein — Polypeptide + carbohydrate group

Lipoprotein — lipid + Polypeptide

Chromoprotein — Pigmented prosthetic group

Metalloprotein — Metal molecule

Phosphoprotein — orthophosphoric molecule act as Prosthetic group

3. Derived Protein

v
v

Primary derived protein: Denatured Protein

Secondary protein: Small polypeptide — Simple & conjugated Protein & Partial
digestion ¥ §d 2|

Classification of protein: -
A. Simple Protein: - Simple Protein -A.A. ¥ fiaaR a4t €idl 8, 3k S U™ 9 -A.A. I gld

2l

1.

3¢ Solubility & 3R ®R 7 group # divide foram T € -
Albumin: -
v Y YHR & UIH 5o Ud Sauil & - f[aaa-i # gozito aid gl
v High temp a1 Heat <3 W 3eT coagulation & ST g |
v Ex: 38 9 ured Ovalbumin, 7 9 i # 3uf®¥d Ricine|
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2. Globulin: -
Globulin Protein 5@ & atfae fong dilute Salt Sol” (solution) & &-zie aid & 4T ST U
F 3T coagulation & SraT 81 Ex: Plasma # 3uf@d Plasma globulin, #eX # 3uf@d &g,
et § 3UfRd Arachin etc.
3. Glutelin: -
Glutelin &, Salt Sol” (solution) @7 Neutral Sol” (solution) # 3fdca gid &, U3 dilute
Acid g Alkaline Sol* (solution) # faea gid &1 - A Uil FoAT Hae 72l eid & 9 ¥ Plants & urft
STt @ - Ex: 1 # Iuf@d Glutenin, 9 &9 # 3uf@d Oryzenin.
4. Prolamin: -
v Prolamin ¥ T4 3[g Alcohol # #faca we=] 70-80% Ethyl Alcohol # faaa 2id 21
v WA A.A. & Amount high gidt € 9T 2 ST 3U8e- & g9 Ammonia Ud Proline
T gl &l
v Ex: ¢ # 3uf®d Gliadin, 7o # 3ufRd Zein, it # 3ufed Hordein |
5. Protamine: -
v Ig WA 5o g dil. acid, 3fAaT Sol” (solution) & faoa &d &1
v S WAH &1 A.A. 3119 2id & fohg er@adi=, Tryptophan Td Sulphur containing A.A.
ERRIDASICES
v T&AT ¥ coagulate =Tél &ld B
v g Yifes AfdwREIa: Nucleic acid & 969 3@d &1
v Ex: 98! & Sperm # 3Uf®a Salmin Protein|
6. Histone: -
v J MifeT 9% T dil. acid Sol” (solution) # faed &l € W] Ammonium Hydroxide &
At gl 2
3 e TS &/ STdenehd BIET Bt 2|
3T WITeT § &I 311 bl SAT9hal aidl & oid: Lysine & Arginine
T ifeT Heat 9 /& § coagulate =&l &ld 21
T ife dwgeh 7 Nucleic acid (specially DNA) & Sae 3@d! g1

7. Scleroprotein:

AN NN

v ¥ Protein 9& U4 310 AT [AoaHl 8 dod aidl &l
v 3 9@Iqdr Structural Protein gidt 8 Sit Bones, Hair, connective tissues # Urft S 2|

v Ex: Keratin, Collagen.

B. Conjugated Protein: 397 -A.A. ¥ s+t Polypeptide Chain & 3tfafiea Prosthetic group it
UTaT ST @ St Non-protein Nature @ grar &1 - Different Prosthetic group & basis W g%
Different group # divide far T 81
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1. Glycoprotein:
v WA # Polypeptide & |1 FaTergge group 3T &l 2l
v el AT fafea ifet 7 diff.-2 it & (ST 1-80% o) |
v Ex: Antigen - Antibody protein.
2. Nucleoprotein:
v Nucleic Protein acid Td Protein & @&is & a4t Protein Nucleoprotein #gardt g1
v Ex: DNA ¥ 9¢t Histon / NucleoHistone
3. Lipoprotein:
v Lipid td Polypeptide Chain & ¥4I & s+t Protein, lipoprotein &gardt &
v AN oo # sifaed et 2
v Ex: Cholesterol
4. Chromoprotein:
v WA ® Pigmented Prosthetic group & ¥4 # Protein & A1 &idT 2|
v Ex: Hemoglobin — Hemo (Pigment) + globin (Protein)
5. Metalloprotein:
v 2 UifeT # metal molecule Te& Y&R ¥ Prosthetic group & function & &
v AIPREE 39 TR & Uifed USisH 8ld & Td metallic molecule 3% Activator & 9 & &g
HT &l
v Ex: Hemoglobin, Fe @ 3u&fidl & &RUT Tk YR &l metalloprotein i g1
6. Phosphoprotein:
v Protein &= O-Phosphoric Acid Prosthetic group & ¥4 # giar &, Phosphoprotein
FEOTd ¢
v Ex: g4 # Iufedd i ife|
C. Derived Protein: @& Product St Simple Td Conjugated Protein & Partial digestion Td
denaturation & 9Td s=d &, Derived Protein #&®Td g1 Derived Protein &f YehR i gl e
1. Primary Derived Protein:
v & denaturated Protein &idl & S 9= Wfed W acid, &R, Radiation, &R 31T & i
& TG o HROT Sl B
v/ & Wife T Primary Str. (structure) denature =&l g 9 ST Tge o HRUT geh! I
Tl eIt 1
v' Solubility & basis I 3 U&R & &ld &:
(i) Proteans: 3 1o & a0 &id &1 EX: ohia Wife|
(ii) Metaprotins: & dilute Acid Td base # fad gid &1 Ex: 37&id 9 &g Albumin |
(iii) Coagulated Protein: ¥ 5o # A& &Il & AU ATIH, JT, & TG & &RUT coagulate
i &1 Ex: Ush gU 38 # 9thg Albumin|
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2. Secondary Derived Protein:
T e IdeTRd Bl ATRR & Polypeptide 2id & ST T3 a1 ST Wi & Partial digestion
AT ST AT F YT 8id &
v T Protein @ YR & gidT &
(i) Proteoses:
3 Tifest 9w # faoya 81 € 991 3= a19 W coagulate & gid|
ZnS04 Td Ammonium Sulphate & 91 3R Hqd fAGa SR STk AT YT fohy
ST Tehdl &1
(ii) Peptones:
T Protein ot & # faod &idl & 997 3= ard W Coagulate & &l
ZNnS0, T HTH Tethe & TTY Sk GQY =gl 918 oIl Tehd |
(iii) Peptides:
T A.A. 9= Small molecule gid &, 394 dipeptide, tripeptide, tetrapeptide qm st
Polypeptide znfAe g1

Classification according to functions of proteins & Biological importance:

Protein - On the basis of function

1. Structural Protein

BN e e N

Enzyme

Transfer Protein

Nutrient & Storage Protein
Regulatory Protein

Defense Protein

Contractile & Motility Protein

Structural Protein:

v 3 Protein cell Str. (structure) & Main component gid &1 Si&: a1, TG 31l & w701 &
T Keratin Protein responsible &t &1

v HHI! & T3 Ud &M & dq & A0 & féy Fibroin Wifed responsible &t &1

. Enzyme:

v Biological System & enzyme, Protein & gid & St faf¥a Biochemical Rxns (reactions) &t
Catalyze &3d &l
v g+t GSTeH Protein ¥ fAw® s gid ¢ %aw Ugaiegd Non-Proteinies enzyme 21

. Transfer Proteins:

v/ Ut Protein ST fafzre 9wg, 38 37ear 310] & transfer # e il &l
v Ex:
e Blood # 3uf=d Hemoglobin aTgs o ¥4 H & &t ¢l
e Blood # 3IuWd & lipoprotein, liver ¥ organs d& lipid & transfer & foU
Responsible gidt &1
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4. Nutrient & Storage Protein:
v 3eh UIeUl & stell § Protein stored gdt € ST 3Ta&dehdl Ue4 R (during seed germination)
SYANT § & Siat &l
v Ex: T, 3g I 3uf®d ovalbumin Protein, milk ¥ 3ufea @+ P.
5. Regulatory Proteins:

« 3@ Protein cell # 89 arét Process & Control @3 o U Responsible gt &1

o Ex:Insuline Hormone, Histon Protein.

6. Defense Protein:
v U¥ Protein St External Pathogen & & &t ¢, Defense Protein @&l 2l
v Ex: Immunoglobulin, Antibodies.
7. Contractile & Motility Protein:
v 39 YHR hl Wifed 39 3 cells & Organism ¥ IURT Tled Td AR Wifed Contraction &
locomotion & Help &l &1
v Ex: Tubulin Protein — Cilia & Flagella # locomotion o [T H&w™e aidl & |

Enzyme:
> Enzyme, Protein ¥ e 94 gid &1

> 9 organic compound it Metabolic Rxn (reaction) @ Rate &l &H 3T SOT&l & <d & 9T @d
rf9, (srfaifonan) o 91¢ ST & T 91X (b SiTd €, Enzyme #gald gl

> Enzyme o7 3MMfedeh 37 'IxfSId el Bl 2l

> gaueH fafs=m 4 Enzyme &t Biocatalyst & ¥4 § @ISTT| (THTSSHST USITSH i @iel)

» Kiihne — Enzyme = f&a

General properties:
> Tg AW, (3rffshan) # 9gd & AT H ygad fhy STd @ 991 Rxn (reaction) &1 Rate @1 10 & 20 71
TG dd 8l
> fafEE vk, (Ufd) & enzyme fafRe yerR o foramem or & foham &hea 21
Ex:
v et — e
v BgUs YSlEH — 991 & fou
v JfFEAST TSgH — gfgoes acid & fog
> T UagH fafzre wrg & ufd Haezio aid o
for Ex: gardieIz~st Gstigd — Aldehyde d@r Keton H9g & Ufd Hdaziia|
> Enzyme 39TYH Uehid o €id & ST Acid a1 Base i UehR & Substrate ¥ fohall o Hahd |
> TaiteH faw / GSiTeH dane: $@ v / Chemical GoiTeA & f@ex saat afehaar & Inhibit &4 &,
USTieH fa¥ Fgdid &
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