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ehifAerT ( Cell )

J¥=4TeHas / Originative

Jarafed e / Functional

J7eYd / Basic
I hifIehT b 31euT ol Araetersit (Cytology) el ST 8

AR AT # Wd: ST bl &HdT 8T &

dThe Cell Has The Ability To Reproduce Automatically.
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cell tissue organ organ organism
system



Cell Discovery (ahifehT ht @ISt - 1665)

& << gh (Robert Hooke) = Ugelt IR Hd ehlfAehT ST
Robert Hooke Was The First To See A Dead Cell.
 chifA<hT <hY @<t (Discovery - 1665)

= 381 hich (Cork) hl Udell URd T 37T h AYHRE! o B oY BIc el ¢ 3R I “Cell” 717 feam|
He Studied Cork Slice, Observed Honeycomb-like Compartments, And Named Them “Cell.”

(& Tg @ISl I9h! I&deh ‘Micrographia’ (1665) H UehTid gs|

This Discovery Was Published In His Book ‘Micrographia’ (1665).

ROBERT HOOKE
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< Antonie Van Leeuwenhoek (1674) = ggxasit (Microscope) ¥ Ugeit
IR Stifad apifdent S|
Antonie Van Leeuwenhoek (1674) Observed The Living Cell Using A
Microscope.
= 3gi dIeTd o UHI | Spirogyra (*taret) i sifad sifrepd i
He Observed Living Cells Of Spirogyra (Algae) In Pond Water.
575 chgl SITdl & —
«~ Father Of Bacteriology (SfiaTo] fasT1 &1 ST+1h)

 Father Of Microbiology (&# Stta fas_ T STah)
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L —————RE
IMPORTANT‘

H Father Of Microbiology - g&H Sfia fasi= <kt STk Leeuwenhoek

d Father Of Cytology - ahifert fas9 & S Robert Hooke
0 Father Of Modern Cytology - 3meffes shiferT famm & Sk Carl F. Swanson

d Father Of Indian Cytology - YR ShifAwT fazm= & S-h A. K. Sharma




Robert Hooke Dead Cell & @rst “Cell” 16 ohT ATHROT fohdT,
1665
(I[eIE gR) (Cork slice) U&ish Micrographia Uertifid <ht —» Father of Cytology
Antonie Van Leeuwenhoek dTetTel <h UTHI | Spirogyra 3R Bacteria ¢& — Father of Microbiology &
1674 Living Cell sal @t
(et a1 «gd-igich) Bacteriology
1831 Robert Brown (<< sIT3H) Nucleus h @i First described the Nucleus in plant cells
Matthias Schleiden (Rf3aq
1838 Cell Theory (Plants) chal foh It gt (Plants) hifRIprent &4 &
S IERD)
Theodor Schwann Cell Theory
1839 hgl foh T ST (Animals) arifrehrstt 9 a4 8
(FA3n=ER =) (Animals)
Rudolf Virchow Cell Theory
1855 f&ar —» “Omnis cellula e cellula” = A3 ANk GITHT <hiiAkT I 8t IU4 Sl &

(FSih f[avat)

modification







 Afdarg Stera fGer2-1(Mathias Jacob Scliden) 3 St foh Teh gaaafa d3faes &, 1838 d gamar foh goft urey Sfia pifderrer @ ez a1 gia & au1 34 gag

1839 ueh 31=g uruft dstriaer fAatEk 4= (Theodore Schwann) 3 gdmar foh uToft fafd=s UehR e Sidenl T A a1 gld 8 3R T Sdeh hifAehTstT T A

g+ gid 8IMathias Jacob Schliden, who was a botanist, told in 1838 that all plant organisms are made up of cells and at the same time in

1839, another zoologist, Theodore Schwann, told that animals are of different types. made up of tissues And these tissues are made up of

SCHLEIDEN SCHWANN




 All cells arise from

Scliden) 7 39 3MYRI IR T FU 4 ahifAent RAgr< fear f 9aft urgu a s+,

d f9aieik Y191 (Theodore Schwann) a1 Afda9 Stera fa@res(Mathias Jacob Cell Theo ry

. pre-existing cells

ohi{RAhI3T oh &4 gld &1 Theodore Schwann And Mathias Jacob Schliden Jointly

Gave The Cell Theory On The Basis That All Plants And Animals Are Made Of

_< Daughter
cells

Cells.

Parent cell

1 RIAehT Sha= i G=ATHD (Structural), i (Functional) AT d2mTd ——————— e
 The cell is the structural and functional
) unit of all living things

(Hereditary) &g g1 Cells Are The Structural, Functional And Hereditary | . =

Units Of Life.

1% e ®egeg "
; potlgbpimal

Faelg® s dghl®

PR g 0 gldg¥

Gﬂﬁﬂwﬁaﬁﬁmﬁﬁzﬁ,waﬁﬁﬁmﬁzﬁmﬁ#aﬁﬁaﬁémqﬁgﬂ ® Tissue

Cells
ATl But This Theory Had Shortcomings, It Did Not Give Any Information Organ System

Organism

\_About The Origin Of Cells. %
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Dr Rudolph Virchow,
the Father of Pathology

Cell Theory - Main Postulates (%0 hy-)

gt Shia aifAewren @ a4 |

All living organisms are made up of one or many cells.

hIfARQ Stta= ferarstt & g 313 8|

Cells are the basic units of all life processes & metabolism.
hifARTT TIafAh Fh1s Hi Bl

Cells are hereditary units as they contain DNA/RNA.




 opifRrehT 9™=Id: 0.5 pm (Micron) © 20.0 um &9 <t gidl 81 Cells Are Generally 0.5 pm (Micron) To 20.0 um In Diameter.
J g9 S hifAent ArgaricrsHr d@s«rd (Mycoplasma Laidlawii 312a1 PLEURO PNEUMONIA LIKE ORGANISMS PPLO) cht 8, fSident &rd 0.1

9 0.3 ym gid1 g1 The Smallest Cell Is Of Mycoplasma Laidlawii Or Pleuro Pneumonia Like Organisms PPLO, Whose Diameter Is 0.1 To 0.3

.

Mycoplasma

10 CELL WALI Three layerad
cellular membrane

Cytoplasm L iy Soluble

D, @ protein

, g %ﬂv

- | 7N

rI| *:"{",-' E [;%
S0lubl t -
RNA & L4

,LII % % b
Ribosome E“M%. - . .. v

—==""  “_DNA




 Giraffe ol df=3chT ohiiRIenT chl 31idchad o* T8 2m gidl 81 The maximum length of the nerve cell of Giraffe is 2m.
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" (JY) # G SIET hilfNant QeR19] (Sperm) - Sperm is the smallest cell in humans.

q4a (Afgen)d 99 a3t shifAr 3rusto] (Ovum) 8- The largest cell in human (female) is the ovum.
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ohifRhT ST Cell Structure

1.<hifART Al (Cell membrane)

2.&hifAwTged (Cytoplasm)

3.ch-geh (Nucleus) Sytonlas
y

4.p1fA<ht 3iFTeh  (Cell Organelles)

Cell



Protoplasm (Sflagea / Protoplasm)

Cell Membrane

/

(= hifRAehT & (Cytoplasm) + s (Nucleus) = Protoplasm (Sfiagen)
ATHRIOT (Naming - 1839)

< St. 3. QRfchst (J.E. Purkinje) = &ifrent & fd d=e uerd st Protoplasm A1 &

J.E. Purkinje (1839) named the fluid inside the cell as Protoplasm.

Hgd (Importance)

< 39 “SfiaT 1 3MTYR / Physical Basis of Life” gl STd1 8, ifch Tl Silad fehamd 4l | gidt 8|

[t is called the “Physical Basis of Life” since all vital activities occur init.



Sttasged ( Protoplasm )

Cytoplasm
< YT Fotta hifAehrTsit # Ui Sidr 8| +
Present In All Living Cells. Nucleus
> 9. 3. [Rfdhet (1839) 3R T, &ft. #igt (1846) 7 fopa Protoplasm

Named By J.E. Purkinje (1839) & H.B. Mohl (1846).

> gt Sifaen ferard (Growth, Division, Metabolism) 4t H gidt 2|

All Biological Activities (Growth, Division, Metabolism) Occur In It.
~ 38 “Physical Basis Of Life” (Sfia=T a1 Hifder SITUR) gl SITdT 8|
Called The “Physical Basis Of Life.”

< Ph=6.5-7.0



" & HIgeIhI=aT (Mitochondria) hifARIT ( Cell Organelles)

" A (Ribosomes) Niitieus

Endoplasmic Reticulum

" & UsItATtonah et (Endoplasmic Reticulum - ER)
. <4 _Cytnsnl/Cytmplasm
" & Mol d (Golgi Apparatus / Golgi Body) Mitochondria 4 T O
[ | :;;...-".-
" & m@q (LySOsomES) Plasma Membrane
" & RS (Plastids ) Centrioles Ny ..

Cytoskeleton (Actin) p
~  Lysosome

" (& "fe3rie (Centriole)

" < A1fNh (Nucleus)

" = YT (Vacuole)

" hifAaRt AT (Cell Wall - Shae U1ey hifMent H)

" < hifA<hT AT (Cell Membrane / Plasma Membrane)
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nucleus

nucleolus

ribosomes

cytoplasm

endoplasmic reticulum

ell membrane golgi body

centrosomes

lysosome

mitochondrion

microtubules

cell wall




&~ HIgelepit-saT (Mitochondria) » Powerhouse of Cell (ehItRehT <Al St T8)

>~ A (Ribosomes) — Protein Factory (S1E1F thadl)

& UsiteTfonah feper™ (Endoplasmic Reticulum - ER)
*Rough ER = Protein Factory @i Conveyor Belt
*Smooth ER —= Lipid Factory & Detox Center

o WS (Plastids)
* IR (Chloroplast) — Kitchen of Cell (ehifRIchT AT THISTR)

* shIHIE (Chromoplast) —» Color Provider (3 U&TdT)

* IR (Leucoplast) - Storage House (SR Tg)



= dfe3Mie (Centriole) — Cell Divider (ehiiRTenT AT I7)

= ATf¥e (Nucleus) — Brain of Cell (ehlfRUehT chT HiZASHh)

* degeT (Vacuole / T8YUTHY) - Store House (HUg Tg)

«~ HIgelheted (Cytoskeleton) —» Framework of Cell (&)

«~ <hifRMent fATRY (Cell Wall - Plant Only) — Protective Wall (TR&h SIAR)

o hifRNenT fRAet (Cell Membrane / Plasma Membrane) — Gatekeeper of Cell (hHiR1ehT <hT ichIaR / UgRl)

& TSI (Lysosomes) — Suicidal Bag (ST gt / hlfAchT chl YhTs hHARI)



ehifAert AR (Cell Wall)

gy Aacgen A 1665 H ahif2NenT A7 o1 3regy= fhari Robert Hook first studied the cell wall in 1665.

Jurey hifRAehT Teh oz, A AT ¢ fAf I Bt gidl 8 S hlfient A< hgd g1 Plant cell is surrounded by a hard, thick and

strong wall which is called cell wall.

C Cell membrane

s Coll wall

£

Animal cell

ETE




ehifMert AR (Cell Wall)

( g hITA<hT hl eI TR 3TaER0T (Outermost Covering) 84T 81

[t Is The Outermost Covering Of The Cell.

« gg Cell Membrane (<hifert fEeeil) o 182 UTS STt & |

Animal Cell Plant Cell
Found Outside The Cell Membrane.

= g1ey <hifAhT3M (Plant Cells) # Iufd gldl &1

Cell Wall

Present In Plant Cells.

(& ST=] hifAk1M (Animal Cells) # U i<l g

Absent In Animal Cells.

No Cell Wall



ehifMert AR (Cell Wall)

(& gedT I JI&T W& &l g » Mechanical damage 3R infections ¥ sS4 |

Provides strength & protection from mechanical damage and infection:

Cell wall
. S, \'/d&
Maintains contact between cells. v\
(™ Plasmodesma
I8 id Plasmodesmata g1 gidT |
\ Y\ '

This is done through Plasmodesmata (microscopic pores in the cell wall).
 Plasmodesmata — Uch <hlfRAhl hT Protoplasm SERI ahifRUeh1s3il o Protoplasm & Si8T 384T 8|

Plasmodesmata —» Connects the protoplasm of one cell with another.

\




ehifAent fARRY (Cell Wall) Plasma

membrane

T’ Cell wall \

L | Ii' -'l £ .I 1 '_'. .._' i = B
e W LLARINEE-0 ]
o :

N\ Plasmodesma

\ ) |\ — Y,

Vo Cell wall

-l

Plasmodesmata



ehifAert AR (Cell Wall)

DsRm AR amera | Geders (Cellulose) (CiH,00:), 4 o gt 2 qorr o was Freffa e 81t 21

cell wall

cell membrane
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ehifAent AT (Cell Wall)
0 Sfamopai Y A fAfA /Cell Wall Of Bacteria - dlielTetTgahid a1 RehidwWiss + RA / Peptidoglycan + Muramic Acid
O heent Y AT AR /7 Cell Wall OF Fung J 1gfed (Yeh dXg Al Uleildaharss) / Chitin (A Type Of Polysaccharide)
O faret Y AT AR 7 Cell Wall Of Algae  degettst + dfer/ Cellulose + Pectin
0 AR gt/ In Evolved Plants J Sgetiet & AfHa / Made From Cellulose
Bacteria

; } - H-'-
# r - ¥ S ‘.-
T S B -
- -~ gl
& o o ™
o] 3 ¥
' 'r
... b I ] .#
l.;-' - 5 A
N R

Sphere-shaped Rod-shaped Spiral-shaped
(cocci) (bacilli) (spirochetes)




hifAehT fAA (Cell membrane)

g1y hiireh13tt (Plant Cells) & » Cell Wall & 3ieR

Inside The Cell Wall In Plant Cells.

(& ST <hiiRIRT3AT (Animal Cells) # —» HaX a8 y/
Outermost Covering In Animal Cells. ;'5
5
it
AHRoT (Naming) (ﬁ“,mﬁ

«~ Nagelli & Cramer (1855) — “Cell Membrane” a9 f&ar|
«~ Pfeffer (1877) — “Plasma Membrane” a9 f&ar|

« Plowe (1931) - “Plasmalemma” a9 fear|




hifAehT IR (Cell membrane) :-

( Tg Ueh hITRAI oh IRI 3R U185 ST drelt Udett (Thin), A (Soft) iR er=hi<it (Flexible) faeeh 81
[t Is A Thin, Soft, And Flexible Membrane Surrounding Every Cell.
~ Tg 3ot Shifad (Living) 3R 3IE-uR=a (Semipermeable) gidi 81
& TIATHD IR fRAeeit (Selectively Permeable Membrane)
gg 4= +U ¥ fafuz (Lipid) 3k 9id1= (Protein) & &1 gldl 8|
[t Is Mainly Made Of Lipids And Proteins.

~ & 9*d (Layers) Wié&| 61 / Two Layers Of Proteins.

&\ ¥ Ueh uRd (Layer) f@fas &1 / One Lipid Layer In Between.







ehifRAehRT g (Cytoplasm)

 wIrSHT fEeedt (Plasma Membrane) 3R chegah (Nucleus) & s [Rd g ot shifAeprged (Cytoplasm) &hgd gl

& The substance present between the plasma membrane and the nucleus is called Cytoplasm.7g Sfiagea (Protoplasm) ¢

fgear g1t is a part of the Protoplasm.
CYTOPLASH

fagieaTd (Features): W

d<et (Fluid)

o & AT (Colorless)

& UR&Rlt (Transparent) 3R

« & gH (Homogeneous)!

~ I8 ehieissd oA (Colloidal system) o U H U1 SI1dT 8| NUCLEUS

Found in the form of a colloidal system.



Plant Cell Animal Cell
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chegeh ( Nucléus )

& Sfiaged (Protoplasm) T &I 9, Sl 3TehR ® el (Spherical), 31ugiehR (Oval) a1 g 1 &l (Dense colored) gidT 8, 39 dvgieh
(Nucleus) &hgd g|

The main part of protoplasm, spherical/oval/dense in shape, is called the Nucleus.

\_

Gist (Discovery)
A< IS (Robert Brown) 3 1831 H Shgah chl &It hl |

The nucleus was discovered by Robert Brown in 1831.
&7 (Number)

(7 STTRIT hIfRARTSN H Teh chrgeh UTIT SITIAT &

Generally, one nucleus is present in a cell.
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\E'IF;'ZF ( Nucléus ) Soore

nucleolus

nuclear
POrNes

\

HIGAT / 99 (Composition): nucleoplasm
U< (Protein) » 70%
hiThlteilugd (Phospholipids) —» 3-5%
DNA = 10%

RNA - 2-3%

chromatin
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iE'IF;"‘cF ( Nucléus )

nuclear

envelope
o thvgeh ahell chsehid fRAeeil  ( Nuclear membrane ) e nuclear
nucleoplasm .
¢ thgh gl (Nucleoplasm / nuclear sap)
o chivgent ( Nucleolus )
o ariffew emil (Chromatin threads )

Nucleus

chromatn

Cell

Nucleolus
> Nucleopore

Chromatin



iﬁF;‘.‘cﬁ'q@Wﬁ (Nuclear

Memb ’
& UKaryotheca )
& Nucleus @l Cytoplasm & 3{eTi &t g1 mﬂliﬁ )
PifelepT hlog bl
'@-T;{ MNucleolus

Separates nucleus from cytoplasm. e
~ YR g T&feh fSieeit — Ut i RATTIRUT el g , W

A\ | S N

L7\ BN
Permeable & protective — allows exchange of materials. b Y Chromatin
& GFET: A8UITicH (Lipoprotein) ¥ s | bk sl —

uiq hifeldhT

Made of lipoproteins.

@<t (Discovery): Robert Brown.



iE'IF;"‘cF oo (gfaeraie rsH - Nucleoplasm / Karyolyrﬂ\ph /

Nuclear Sap)

(= hseh ch 3igR WRT d¥el U1 Nucleoplasm Hgardr g

The fluid matrix inside the nucleus is called Nucleoplasm.

& 9T (Composition):
< gfereraiuieis (Nucleoproteins) ¥ a1 UReRlt (Transparent), ieisst (Colloidal) g1
~ 39H iR Ul (Granular proteins) Ht gid 8l

Surrounded by the Nuclear Membrane.



§:)

iE'IF;"‘cF oo (gfaeraie rsH - Nucleoplasm / Karyolyrﬂ\ph /

Nuclear Sap)

9 (Contents)

1 Nucleolus (=)
J Chromatin threads (sriafes amt)

\ence e S&EE-EE- ' &
"'”;.».-:?h_ o . _
% NCERT Science BY - Harish Sir ¥ . ) Cell (snifXenr)
3 S ; o (OO
A Dy
‘\': *g}v N - _

d Enzymes (Tsi1gH)
d Mineral salts (@<t «qor)

d RNA & Ribosomes

gg Acidophilic (Sr<1i9=) glaT 2|
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j
chiveehl (Nucle&lus )
\_

* Feeh (Nucleus) & 3icX 1 a1 2 Nucleoli (hferd) urg St &1

Inside the nucleus, one or two nucleoli are present.
93g4T (Structure)

 Ig M« (Spherical) 3R 79 (Naked) T=HT 2|

It is a spherical and naked structure.

gdY (Association):

 gg fa2v foig )R Chromatin (spi#feA) 9 SSI &t 81

[t remains attached to chromatin at a specific point.

(& NOR (Nucleolar Organizer Region):

S T IR g8 shidfed T St gidl 8, 39 Nucleolar Organizer Region (NOR) chgd &



IufAfA (Presence)

 Prokaryotic shifRIer1sil & S1quf®yd | / Absent in prokaryotic cells.

= hifRTehT faH9TsT= (Cell Division) o THT T g1 STrdl 81 / Disappears during cell division.
& (Function)

~ 3 AN T ShRETET (Ribosomal Factory) gl STidT gl

ISt (Discovery): §
< Fontana (1781) — 9«4 ugdi ¢l / First observed by Fontana (1781).
& Bowman (1840) — & Nucleolus 9™ f&arl / Named Nucleolus by Bowman (1840). ., -

34T (Composition):
< Protein (&A1) —» 85%
«+ RNA (3R.T9.T) - 10%

= DNA (3).T4.Q) - 5%
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AR (Chromlatin)

& hracheed (Nucleoplasm) & 4TAT (Thread-like) Tar ot SiteT Chromatin shgerdr g

b

4
&)
:

L

The thread-like network present in nucleoplasm is called Chromatin.

)
CHROMATIN &)
)
€

HIIAT (Composition): CHROMOSOME

d « DNA

HISTONE

d & Histone proteins

E a] " s
i 1
A <! 3 i
: by 3
I\- ..--
- r q ]
] e e e =
& L s Am Al

< < Non-histone proteins

dJ @i g 9 I8 Tk Nucleoprotein g1

Chemically, it is a Nucleoprotein. ' S m'm -
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AR (Chromatin)

ffa (Condition):

= hiiAepT fa9TsI= (Cell Division) & 999 —» Chromatin Chromosome # uiRafdd gl S1dT1 &

UL

,wiﬂ
&

During cell division, chromatin condenses into Chromosomes.

AN
TSR
(Fa
)
CHROMATIN &)
e )
¢

UohIR (Types): CHROMOSOME

< Euchromatin (gepi#fes)
goch T ohl, Tichd, DNA transcription # ¥RT o1 8|

HISTONE

Lightly stained, active, participates in transcription. L Y~ T AT AT

<> Heterochromatin (g<3shiafe)
e 1 b, [AfShd, transcription # ¥RT 81 Tl

Darkly stained, inactive, does not participate in transcription. ' _ﬂ__;',/m/"’




CHROMOSOME

Heteqpchr:}[}ﬁatin
Silent

g /?-5

Pt

''''''

Euchromatin
Active

¥ DNA




(- hiA e Uary ¥ ST YIIHT AT il Chromosome (T[UIREA) hed 8|
Thread-like structures made of chromatin are called Chromosomes.
Qtet (Discovery):

& TR (Strasburger, 1875) — TURA Al UYUH 3{deilch haTl

Strasburger (1875) — First observed chromosomes.

 aresar (Waldeyer, 1888) - “Chromosome” =19 f&ar|

Waldeyer (1888) — Coined the term “Chromosome”.

Chromosome




Centromere (d¢ifAWR): & Chromatids <! Siiedr g, Spindle Fibers

Joins Chromatids, Attachment Site For Spindle Fibers.

Chromatid (sRHfS): TURG Y Teh-Uah 9T; &t fcia? 1 Chromosome i A
Each Arm Of Chromosome; Two Make One Chromosome. Long Arm .
\ EH 8 Short Arm
Arms (MSIQ): Bicl P-arm 3R &« Q-arm| ¥ : f
Short P-arm & Long Q-arm. :
Telomere (eiHaR): sifdw ®R; DNA &t @R g gRfed w@ar g Chwornon

End Part: Protects And Stabilizes DNA.



Y

v

Metacentric Sub-Metacentric Acrocentric Telocentric

v

V

v

Y

&



Metacentric (Yerdfeen)
Centromere s H|

ZHT Arms sRTER|

*Shape: V-shape

[2] Sub-metacentric (Ga-Aer )
Centromere UigT Tah 3R |

*Uch Arm ddll, 3Tl BT

*Shape: L-shape

Acrocentric (Qspidifeh)
Centromere dgd Teh BR hl 3R

*Jch Arm dIgd <idll, GOl Igd BIdT|
*Satellites gf ehd 2|

*Shape: J-shape

Telocentric (asTidfeen)
Centromere fdethel BR WR|
echdel Uch Arm|

*Shape: I-shape

TYPES OF CHROMOSOMES

Telocentric

Acrocentric

Submetacentric

Metacentric



DMNA Structure

A\\Q o Histone

Huclau&uma 1}\ hY

& TTUgA (Chromosome) q qgd: DNA 3R Uid= UTe ST 8|

DNA e

The Chromosome mainly contains DNA and Proteins.

T &l UehR o 8ld 8 -
« feel9 mid= (Histone Proteins) _ ﬂ-\ s
Ig &R (basic) Uepld & Ul gid 8 { \:f 4 pssa pairs:
gchT Sh1d DNA chl @deehk Nucleosome d4TT 81 Y '5;12,'.’;1
B Trymie

These are basic proteins, help in packaging DNA into nucleosomes.
 A-fgsets uid= (Non-Histone Proteins)

gg i (acidic) Uepld & Ui gid 8|

DNA & 1d Si¥ gene regulation, replication 3R repair d #3g &d 8|

These are acidic proteins, help in gene regulation, replication & repair.



Haahl 10 20

CALEAL A 75()-800 1300-1600
(TR ATGEATEM)




DMNA

Base Pairs

dﬁpmmh ._.m
mphq v mq

Genes

MNucleus

E]EII

Chromosome




Deoxy ribonucleic Acid (Ststiat Isai=gfactar 317)

Cel

Chromosome

[
\ =C

Nucleus

lelomere
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A0 Ve
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GROUP  {
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Basis Nucleoside

STYR (|gfaeratarss) |Nucleotide (|faeraterss)

Base + Sugar + Nucleoside Nucleotide
Phosphate

(S + UhT + ThiThe)

Definition | Base + Sugar

gR{TT (T + UAHR)

MNitrogenous MNitrogenous Base

Base

Pentose Phosphate Group

Phosphate

group IUiAd (Absent) 3Ud (Present)
hivthe g




Nucleotide - Structure (|facTaterss &l =)

Phosphate Group (®I¥the Nitrogenous Base
He) g

= = Adenine 1.Adenine (A)

D N Q 1 = Thymine
HOCle/O ?H =3 = Cytosine 2.Guanine (G)
C\ /C = Guanine 3.Cytosine (C)

T

DEOXYRIBOSE

B - Phoshats 4.Thymine (T) - &aet DNA ®

backbone

5.Uracil (U) - &daet RNA #
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1.Purines (A)

Double-ring structure
(GIgRT RAT S )
1.Adenine (A)

2.Guanine (Q)

o N
"l‘* N

Purines
(double ring)

NH,,

H

H

Adenine (A)
(both DNA and RNA)

O
H

-

NH-
H

Guanine (G)
(both DNA and RNA)

hifAhT)

Pyrimidines
(single ring)

O
H
CH, | N
H N/L O
|
H
Thymine (T)
(DNA only)
NH-
H
W
H N/LCJ
|
H
Cytosine (C)

(both DNA and RNA)

Uracil (U)
(RNA only)

Pyrimidines (arsifafss)

Single-ring structure
(Tehet T TaT)

1. Cytosine (C)

2. Thymine (T) - chae DNA |

3. Uracil (U) = chaet RNA |
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Found in: Found in: Found in: Found in: Found in:
DNA DNA LUNA DINA RNA
RMNA RMNA RMNA

Guanine Adenine Cytosine Thymine Uracil

%{—) %—/

Purines = double ring structures Pyrimidines = single ring structures



* DNA & 3ieR STHhIRAT Qeh his & &4 H FRI&AT gl g Sl IR chemical bases IR a1 g1 8

G

1. Adenine (A)
2. Guanine (G)
3. Cytosine (C)

4. Thymine (T)

}u;aq

} L IELEIT ) Nitrogenous

Bases

—Guanine

— Thymine

— Adenine

5 .__. .f'-

Cytosine ﬂ |

Ssugar Phosphate

Backbone

Base Pair



DNA Structure

Base Pairs

| / Adenine Thymine
oy ; I hr .

Guanine Cytosine

Sugar Phosphate
Backbone
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DNA is made up of repeating units called

DNA Qi SR gt shrsdl S g, /g
hgd ¢

(A) Amino acids / T4 317

(B) Nucleotides / =

Pentose sugar

Nucleotide

(C) Fatty acids / adia 3

(D) Polypeptides / dicfidwIssH
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W Which scientist discovered the double helix
structure of DNA?

DNA@WWW@@EE

(A) Frederick Griffith / thalke £

dsmiiaes A e

Nucleoltide

Hvdrogen bonds

(B) Watson & Crick / died+ 3R |




1953 - James Watson & Francis Crick

» & Watson 31R Crick 1 Franklin & X-ray data 3R Chargaff's base

pairing rule <hT SAHT fohdT|
Watson and Crick used Franklin's X-ray data and Chargaft’s base

pairing rule.

» &~ 3814 DNA T Double Helix Model u&arfad farar - & polynucleotide

i

strands

S complementary base pairs (A-T, G-C) ¥ 98 8|

Fr‘ancis (m‘c/ﬁ

L\

(~ Tgl dg Hisd g Sl 311 T accepted gl

| A

This is the model still accepted today.
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W Which scientist discovered the double helix
structure of DNA?

DNA@WWW@@EE

(A) Frederick Griffith / thalke £

dsmiiaes A e

Nucleoltide

Hvdrogen bonds

(B) Watson & Crick / died+ 3R |
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- A— A Adenine A|ways Pairs With
DNAH, @@ffgdan __ Faugs@al

(A) Guanine / a4

(B) Cytosine / grsetfaH
(C) Thymine / yrafa+q

(D) Uracil / f&«




Chargaff’s Rule (It ah1 Aa#)

» Erwin Chargaff 3 dmar feh DNA H gHal

- Adenine (A) &Y AT = Thymine (T) &bt |TAT

- Guanine (G) Y "= = Cytosine (C) &l AT

» T A =T 3R G = C - Base Pair Rule.

Chargaff explained that in DNA:

- Amount of Adenine (A) = Amount of Thymine (T)

- Amount of Guanine (G) = Amount of Cytosine (C)

?

Purines — Pyrimidines

= o q-uf QK\-D:’I Cl\m_-uf“f O‘%‘H




The sugar present in DNA is DNA
D NA ﬁ' 'q1é aﬁ m Qm % DEORIBONUCLEIACID

=y p——
ar

(A) Ribose / Tgals
(B) Deoxyribose / fe3fTediRIgals

(C) Glucose / TRl
(D) Fructose / Whaels

SUGAR-

. -_A. A  PHOSPHATE

BACKBONE

———
| — G

NUCLEOTIDE - 48
Ve — e




HOCH/O

C_?

OH H

DEOXYRIBOSE
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Which of the following is NOT a nitrogenous base

of DNA? ndenine
FEfe@d d @ i< 91 DNA o1 A1S¢ioi " . >

(B) Thymine / arafa+q 5 -

[ Trymine IS

Q ' DNA

(A) Adenine / TefA+

==
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_Adenine |

S Thymine

o
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M The distance between two consecutive base pairs

InDNAIs__

DNA # & 77T Base Pairs &
|

(A) 0.34 nm

(B) 2.0 nm

(C) 3.4 nm
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The total length of DNA in a human cell is about

wqﬂaaﬁﬁzﬁrﬁDNAzﬁrwwaﬂw
gid! gl

(A) 1.8 m

(B) 2.2 m.




Diameter of DNA (DNA <hT 1Y) Structure of DNA

*DNA double helix @1 &9 (width) 89211 2 nm (nanometer) gid1 81

‘The diameter of DNA remains constant at 2 nm.

~Distance Between Two Base Pairs (2 39 9=} & &= g31)

Tch base pair ¥ 31Tet base pair deh i & = 0.34 nm | Minor groove ——

Distance between successive base pairs = 0.34 nm. Bases

Hydrogen bonds
«~Pitch of Helix (gfcrera <kt fo=) between bases

DNA <h! Teh complete turn (360° helix) = 3.4 nm|

A complete turn of helix = 3.4 nm.

gH 79T 10 base pairs gid gl

Each turn consists of about 10 base pairs.
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;9 The backbone of DNA is made of DNA
DNA &1 €I (backbone) sft gidtg _ ™™

| SUGAR-
B @ PHOSPHATE
BACKBONE

(A) Sugar and Base / ehT 3R &9

NUCLEOTIDE

(B) Sugar and Phosphate / QThT 31

(C) Base pairs / &9 g

(D) Amino acids / 34t e




The structure of DNA

Backbone of DNA (DNA h! $ie/<hahtet)

*DNA @I gl strands o1 aTg<t @la1 Deoxyribose Sugar

—J Sugar (S)
Phosphate (P) J-\ -
Sugar and Phosphate Groups. Aderine (A) T;}mnem -.

(f2 3iTerfiRTgatST 2rehzT) 3k Phosphate Group (WhiTthe §9g) © &1 giaT &

*The outer structure (backbone) of DNA strands is made of Deoxyribose

Guanine (&)

 39iei¢ 38 Sugar-Phosphate Backbone \ Cytosine (C)
I

(RThRT-hIThe chehled) had & |

-
- .
-
l,n""'.f *‘H“"‘x

/ . Hyclmg-Tn bond \
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Which type of bond joins nitrogenous base pairs in

DNA?

DNA # ATScISY o AT hl hi-A1 &t
(O

N—

(A) Peptide bond / dwerss &y

(D) Disulfide bond / STS9hISS dY




Number of Hydrogen Bonds (gTsstsiH at hl I)
*Adenine (A) - Thymine (T) » 2 Hydrogen Bonds
*Guanine (G) - Cytosine (C) —» 3 Hydrogen Bonds

39T G-C pairs 1T strong gid & 31k DNA hl stability sIgrd 81

& Hence, G-C pairs are stronger and provide more stability to DNA.

|
-

> O

S
S50

2] P




Other Bonds in DNA (DNA # 311 §¢) — Sugar-phosphate backbone
‘Phosphodiester Bond (hIEhISSURR &) <:)/

Sugar-Phosphate backbone i Siigdar g1 ——

*Glycosidic Bond (*eirsehifafaeh aw)

Hydrogen bond

* Base &l Sugar ¥ STigdT g

@ Adenine

Thymine

Disulfide Bond (S2H+®hIsS a%)

* Jg proteins (S insulin) # UrdT ST 8, DNA # T8 |




In prokaryotes, DNA is found in
¥ ciidsfates & DNA @l arar s &2

(A) Nucleus / A1f9<h

Prokaryote cell

(D) Cytoplasm freely / QrgeisH # WdA




DNA in Prokaryotes (JtchiRaicH & DNA)

Prokaryotes & DNA Nucleus # F8f 8IdT ifch nucleus absent gldT g1
*Instead, 3-7hT DNA Tk region # Uil Si1dT g f5id Nucleoid ((Ia1as) hgd 8|

*In prokaryotes, DNA is not in a nucleus; it is localized in a region called the Nucleoid.

Chromosome )1 A B

Y2

Nucleoid
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The process of making RNA from DNA template is
called

DNA template ﬂ RNA 411 <hl ufshdr shgetidl
|

(A) Translation / TG«

(B) Replication / tcheE
(C) Transcription / Tifere™E

(D) Mutation / B[22




REPLICATION




— = Adenine
1 = Thymine
1 = Cytosine

1 = Guanine

RNA

Reverse
Transcription




RT-PCR = Reverse Transcription - Polymerase Chain Reaction

Ra giaforer - ageren sier sifaferar

cDNA qPCR products

» RT-PCR Teh molecular biology technique g f5&= RNA &t DNA & &1 STTdT 8 3R fth 39 amplify (Tford/ers Tiadi) foaam SIrdr g

* RT-PCR is a molecular biology technique where RNA is converted into DNA and then amplified into millions of copies.



In prokaryotes, DNA is found in
9 rihReitea & DNA @l arar s &2

(A) Nucleus / A1f9<h

Prokaryote cell

(D) Cytoplasm freely / QrgeisH # WdA
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What Is The Source Of Information For Protein

Formation In Living Or¢  DNAStusture
B Group-D - 06/09/2022 (Shift - II) SR

(A) J=a9H / Ribosome
(B) hgeh / Nucleus

I i,
Nucleosome ‘““11_ |

DNA

(C) Stu-q / DNA Y

(D) 7oy / Chromosome b e
Cytosine
Adenine

B Thymine
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= TG ... ehT Uch WS Sl Ueh NN il STTHRRY Ue=
2 T @ 3@ ehgl ST g |
DNA Asectionofa proteln that provides

RBALP & Te¢- LG58 about a prote

cell chromosomes

&— gene —» &— gene —>» &— gene —>

(A) cheeh / Nucleus
(B) «Ta-1<h1d / Lyankay n. ‘In '“
(C) SfiF1 / Gene

(D) TUEA / Chromosome
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Crganism |

L IF. :I
Organ system Organ

Maolecule
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