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Course Leaming Outcomes (CLO) Understund and apply basic statistical methods in |
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T ———— Part B- Content of the Course T
‘m—-—-—-—g’&‘m No. of Lectures- Tutorials- Practical (in hour per \\*W
T —— Topics ]
I IB
asie concept of Biostatistics el
* Preliminary concept of development of Biostatistics (scopes S statice
method and experimiental problem) -
* Conttal tendency, chafacteristic and mensures with statistical
problem.
Caleulation of mean median and mode by different method.
Measures of varjation co-variation and analysis of variance bl"‘
ANOVA technique
* Test method: - test, F-test, Tetest, standard deviation(SD);
standard error(SE), and e\ycnmcmal pmbtcm
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Gmplncal representation of data

mmnﬂf icatioln, *md a!her ss:m

Theoretical distribution' monomial.and binomial
Cotzelation, Regression.
Tabulation statical table, :
Presentation. of data’line. d:z.mrzm gmphs Thistogram per diagram
pxcmgrém cartogram’ S
Chi squarc test
Pmb?bthiy _

senous Data Systérivand Olwen'ationn‘l Methodologics |
Ancient Indisn” methods of wfitematic phservation {(cg.,. o}
Ayurveda, Ivatxsha) |
Use of melrcs in ﬁyum: g B,g, Nad; pam%‘,iza, dosha

18

Et:ﬁi@g}' L

I}efmat‘iﬂn. Ecnlﬂgy, Iartdsc:xpe 11a'b:tnt;, emmme bmsphere ICSLIVe
and ecosyctem \
Habitat Ew]agy Iﬁttjud;mhcn to TI I_z_mt Ecology: Eéological
concept of tabitat, Edblogical _n:u:!‘

»

ey ﬂlch(: (‘f\,?e;dapJr ﬂlﬁh&\
separation: Ecology,of mzjor. habitéts: Cm?&tands {chiaracteristics,
composition, grassland ceosystem and-its distribution in central
Indm}, Forests. ftj,'p’*s of fore«;t*‘*cqno 3 covcr speeies composition
i different forest types). . R

Wetland Eco]amr Wcﬂ'mﬂs, Wc{]and deﬁmfmn. characteristics
afid distribittion in northeast Indig, Watland formation, Ecological
role of wetlend as . wildlife 11~1b:lat with special reference to

@/}i"w«ﬁ-Indla.

18

anest Eﬁolugy Forest and . fm“cst environment: Structure of

__forcst r:wsystcm' I’nrcsi fmgmentaimn, Charat:tensm of troplca! '

Atrees; phenol fgy of trees; forest seed darmanc}r and germination:
mgcncmuon of i‘amsi trees, -

nisms of Animal Behaviour.,
Ethology-and Behavioural Science
: ’ erspectwcs. T 1yff reen’s Four Questions
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Circadian Rhythms, Biol cgsca! Clocks,.
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\' Ethology, T E\rolutmn&Applimtibns of Behaviour

Behavioural Eaeiog}" Opbmal ang_nz?
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Applied - i‘B”t:flii\fiﬁlirﬁi

Welfare, and Btho-foy :

Ethical and Legal As;:rﬂcf - ‘Beha
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T s Toxt Books, Reforence Books, Other rc':ounctlﬂ —Toalil Geiences by
I B ggested Reading L:Bioﬂ'ﬂlsﬁcq' A Foundntion fat Analysis in the
- S R ~ “Wayne W, Doniel & Chad L, Cross Jes N practice of
3. Sokal, RR. & Robilf, FJ, — Blometry: ‘The Prineiple
9 | ~'~?mnct[w 1n Biologicnl Rc:cnn,h otlos
; a 3. Khan, L A &Idmﬁum. A= Tun dmncnmls nmmmmﬂm [ebiprasd g
31, Soierice and  Teehnology: i Ancient fndia
’ Chmtopmihywu e (hridges
§ 5, Statisties nnd Truth: Putting Chance 0 wark— €. R, Rao (BReE
sttistical thinking and- :\ncicmmctl;o daloglcs)
! 6. ;‘Odum,BP — Fundnmentals of Ecology g8 | ohn
7. Esseatlals'of Ecofal;yb}' Colin R Townsend; nichacl pegoné: I
9 Harper
8o Smith; T\I &Qmim.RL _Tlements of EcologY
: 4o 1 Dug\tkm,LA wPrificiples; ol‘Ammnchhawom‘ o Animal
10, Manning, - A &"-dek s, MiS. = ‘an Introduction 107
- ~/Behaviour. ’ . hetlee |
: 11, Principlos of Bmsht:lf;txcs\ byMarcello Pagane & Kimberlee
‘Gauvreay, o
: ]2‘ ﬁmmal‘}?,ahawour vac' a;Mathur.
s | imal Behaviourby Scott Freérnan and John Alcock
‘541 2 nmcxplcs of )&nmrsli]?.c:hwmr by Lee Alan Dugatkin
' 1.‘5 Intmduumn m‘Bammoﬁmﬂ Feology by Davics; Krebs, and West
‘Sugpested equwa“[em Tostatistics in Public Health: (Johns, Hopkins)
mnimt cnurscq 5 in Biostatistics — — Brown University
o | 3., IumreLa, ,-'Ecoiogy and’ Wwildlife Conse yation
5} Bmdwcrmty, Wildlife. and Ecm}'}:tcm Hea]th (Onlme Lcammg‘j -
g Umv:zrsit»*-.o dmbm'nh »
; --ﬁ' Tostpraduate. . Eﬁm& in Ecofoh:cnl Surwzv ‘Techniques  —
. University af Oxford. ’
' ;6_ Coursera = Amm*t! Behaviour and Welfare (Unmrsrty “of
: o I'dmbrurghj ,
3 7. NPTEL ~ Ammnf Behawcur { Indian. case studics, includes
" Cthograis arid behay joural-ccology topics.)
&, Master's iy | Ethology Birchatn Intcmmmnni University
+ 700 Aﬂwmccd I:tho!ogy ':t:ad"Ammn] Welfive — N i
: ord University 1

=



‘-‘\‘fa\imum Marks ¢ 100

. Continuous Commuhcnsn’c E‘,‘nlunliﬁn‘feﬁﬁ)

lntumlA ssignment
Continuous Comprehensive:

Evaluation {CCE):10.
External Asm,nmunt‘

Unw m:)' Exam Section : 99’ |

(Aj O(h;hc;:

n‘iyezxypc




Tractical syllabus
Sﬂmme A-1( For course of smtmcc Disuplmc hiving Maj
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Parl B« Content of’ thc Lmquu

mﬂc} 3 imms pcr wu,v

Totnl No. of Lectures- Tutorlils-

I’rncﬂwl (in haur pm‘ W

L<Tp

-*‘l’nplus A W7

: T A AT Nm of Lecturcs

[ Mensures of Central Tendeney
1 « Collecetion of hloiogknl
«  Culeulntion ofmenny
Mensures of Vatiation

« Applicaton’of ANO
“Test of Significance
- Performing Z—!cst,

Gmplncnl thxcsmltl\tlon :
Construction’ and .umﬂv::m m"

A*(O"

| Distribution and Cerrelation

sumple dn,.; N
‘Chi-square

dutiv(fi uk !Jx\b dnln} T
medinn, modet: IR
. f\pplicm:un-b*md probleay w!vtng ;

Titost; \‘? tcs.b uﬁ.lﬁg b:

o Line (Emg.mm, B*w ;,mph,
o Pictogram, Cartograi, Fr cqucnc;,

. Cnleulation and plotting of’ comzlgtm; ﬁ(pﬁmomspcm rﬁldﬂ} usmg

N Drmgnmg, rof statistica tqblsa_.(r m

An

’msf:ogmm ‘_ e

HELYY

95

| Wettand Ecologiy.

Chi-sguare lest

BﬂSiC & Habitat Ecology
£

. ‘Comparative siud

India).. 3 Sh

Field visittoa Icac*ﬂ Wetland

-

Forest Bcology @ .
. Identification of trm; pﬁcw'
. .Observation of canopy

for gdadness’ofﬁ el s
. Field study on niche characler 51

«  Mapping and: aduntiﬁc“tmnfa_ inbit:

+ Assessment of Fwetland floral E’mm i
«  Study ofceolagm'ﬂ rolas in nutr:ont;cycmg.; i

Field survey ‘on forest ffagn _

diversity.
. Construction of clhograms
Observation and recordmg cf‘

J&l

tests)
s usmg descript

Datn ana!yb

Design of behnvmurfﬂ e;.pn
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Part C- Learning

T Text Books; Reference. Hunke.

s

Sunrest —
uggested Reading, ¢ . Sokal, R.R, & Rotih r7, — Blometry:
; . Pravtice: of Statistics in Biol ogical I{CS"?"E ’, Fowlers
. ‘2, Practical Statistics for Field DBiology BY M
| Cohen & Phil Jarvis o & Jan M-
- 3. qug R for Biostatisties by Thomas +w, MacF arla
Yate ; atistics
Lo J-Jmn, LA; & Khanuw, A -Fundm;aent'ﬂs of Biostal!
5. Odum, EP.— I‘undamena g of EcO! ogy tpy James
* 6. Field and. LQbormory Mc 10ds for General geology PY
E Browerct al.’ fom
<T W, & Smlm, R,L.-,*,Elcmc nts of FeoloB? -3
to Animalf'

;'{L A= Principles of A1 :
A & qu‘.hmq, M8, — traduction
5 to Desigls Aﬂalysis; and
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_ An
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et ; .
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Labommry and Field b},
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(Global)
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i Course type Cong . Course o P
4 Pre- requisite (if any) | 'Ta study this cuuzsca;smdr:nt miust have:
Joas o s 'y) ' s ;’Sub]t,bt'wfaiur Zoologyin 3. vear(}radumzon Ezztszé ;
5 Course Leaming Outcomes (CLO) |* T understsmd thc s;rncmrc and  func
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Part B~ Content of the Courst ‘ ” L

2 al No. of Lectures. Tt‘ltorin!s.; Practienl (in hour per week): S Wmﬁ
— opics e
“_=B‘nsic principles or mieroscopy: ‘Types: ‘of microscopes AM
i..o biologieal applications, Bright-field, mierascope, numerical aperture, I

~ of resolution, types of objectives, oeular aird stage micrometers, Darx "
ficld, Phase-contrust, DifTerential interference contrasl, Fluorescence:
Confoeal, Atomic foree, Transmission nind scanning clectron micrascopy
Centvilugation: Basic principle, Types of rotors, Clinical, fiigh speed ant
ultracentrifuge: T o Ehad b '
Elecimplzorcs‘is: Agarose~ and polyacrylamide pgel, Two.dimcnsional,v
Isocleetrofocussing Sl
Speetroseopy: Beer-Lamberl's. low, molar extinction coclficient and 14
- calculation, Speelroscopy, Colorimeter and UV-Vis, Spectrophotometer, ‘
. CD, Fluorescence; NMR, Spectrofiuoromelry: e
- Chromatograpliy: Paper and thin' laer chromatography, Celumn
- chromatography, Gel filtmtlon, lor-éxchange, HPLC, FPLC, MALDI

and their
imit

—

__{TQF), Affinity purification _ _ v

- Panchamahabhutas® Biophysical States of Matter: Earth (solid),
Waler (liquid)y Fire -(thermal/énerpy), 'Air (gaseous), Ether .(space):

physical and physiological states. .

traditional desctipta
: Bioenergeticsy. 1
Standard free cnergy,
Water: Hydrogef bon
water, Concept:of plf,pK.an olligativ e
. Carbohydrates: Classifienion ‘and. structurs; hjcosaminoglycans and
__proteoglycans, Glycolysis, TCA cyele, Electron transport system: - .

of thermodynamic
_?I)rf{ﬁ v ey i B \
ding an

~ Amino. acids; Sttucture,  Classification,  Zyvitter fonic properties and{ -
ttration.curves. . .o - R |

]

n pm‘a Itﬁé‘té}i -shesats,

ycamp Qsl‘hollprds,Sphmgm ipids, 20

incs and pyrimidinies,

Nuelefc acids and Nucleotides: Biosynthesis of pirincs
sdrjons conficmationsof nucleotides.

Lo T e, AR e
de:rmm;and:Ssﬂva”gc_pnﬂm'_mg. ‘

&

it;in'!'orxﬂn‘ticsﬁﬁﬁ;ﬁlplétu ar Biology.

» Inuroducfion #nd scape: of -Bic a bases Niiglsic acid
sequences Genames, Protein seqiidnee afid s ' EREAC S
Access to: moleciilar biology datiybnses' Entiez

{SRS) Protein identificntion resoures (PIRY,

ctures.
Sequence retrieval system

Sequence -alignments.-and ,ﬁh"jlogéii\cﬁé?}ﬁrﬁr:s» Southern and northern | 18

blotting; Western blotting, ELISA, PCR, FACS.

Insitu hybrxd ization, FI8 H, RISH, Immunostaining, Micmmmy, , FACS

- DNA:protein Interdetion mothods, EMSA, South Western, Protein-prot o
teraclion: s Pull fdbwnfJJS'S{I.‘}',‘:F&H'.«wcstcm ‘Blot, 'FRETLFRE f

My s b
—{7 S
A . /) “

3F )

 Yensttivo hybrid syste
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Part C~ Learning " Re50Urces.

:S '
| uggcsted.llcading

15, Essential Bioinformaticsby. TJin Xiong:

Text Books, Relerence Books, Otlier yesourees i et

1. Principles and Techniques of Bigeliomistry and’ MOlwtﬂw Bwlog vl

ByKeith Wilson & John Walkee.
2, Techniques in Molecular Biology" By: Irolui”M' Wall’f«f
3. Biolechniques Theory and Proctics N . ;S'fmmm Liophysicql

Clemistry By Upadiyyay, Upadhyay & Mot "

4. Biophysical Techniques by Inin Campbell, ‘ 2

5. Fundamentals of Biopliysics by Andrey B. Rubin O

6. Biophysics: An Introduction By Rodney. Cotterill
- 7. Essciials of Biophysics — P Warayanan ' ' e

Principles of Biophysms-— Dr, BN, Roy :

. Biophysics — Vamnﬂ:a Palrab!u&N Gatliant

0 Panchamahabhuta and Physiclogy in Ayurveda”
Rimadc

YA Elenwnl}; of']ndian Cmmology andd B1op11ysw£: ~IGNCA papem e

r—s\;m

12, Fundamentals of Bioinfotmatics™ By Dan B. Kmnc 8. Mlch'u.l L

‘Raymer’,
T3x Iutfoductmn ta Bmmformat:cs by MthurM,th.sk
14. Bwinfonnatxc& chucnce dl’ld Genome: Axmly.,rs byl Dawd W Mount

Gmm&mwm;

16. Bmmfommncs Principles: and Apphrahon
_,Raymer

17, Fundamentals of Bmmfmmahw -}umz;.
18. T ools and chhmquca i on iiences. (Set of 2
" Kumat Singh, Dr. San;,ecta ‘Wlashi, DE: ’V'mdatmTRam

< Drs Sﬁbhﬂ‘éﬁi’ P

! ‘Volumcs) byDr.Bumy

onling courses

Suggested equivalenl

1. MIT Opcncourse‘b‘.’ are = E\pcruncnta! Biology :
Postgraduaw Cerlificate it B10p]1ys:vcs~TECH Umtcd States
Free Online Courses - Bmphysncat “ocmty

NPTEL- ~Technigues. in'Biolog.
onmfoxmmlcs Gmduatc Certlﬁcats Il‘dnfmd E,f.lunsion Sohqn
_ Tntroduction:to Bioph sm.s(by Ecole normaie supém

ﬁIviBL-EBl 'Iralnmg - Bmmjfmmat:cs Tools,
ials — Seque ce Analysis aols -

WWﬂQPPWN

Bioinfonnatics: Algonﬂlmzy and Apphcanons - Swaynm

P
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Sclmme A-l( Forcourse of" bcwllcc' ;stmp, in¢ lmﬂ u1g,MqJ or }?ragi;g:'

J?r.::cuﬂﬂl;syﬂqb o .

%[Pl\\ PartA - Introduction .~
%\@B"“\mﬂu PG Diploma- [Class:M.Sc. |1 Year/Il Semcstm
T Sublect-x.’.ooiogy o
%\\jx Course Codg. ~ .. | PCo2 (Paper-IIy -
3 C‘ourqc ‘Title e .?ﬁhﬁiqg
%'\:— B ‘Bioinformatics: s
%“\T’ Course type: 4 CorCouegs,. :
P re- requisite (ifany) Lot o study. thiscourse éf-f den ,
) S Siikject” Mﬂjﬂf Zoo’iogy B
M $ 2 ! i . cum St. - ‘:’ i
D 3 Cﬁursc*Leamtng Outcemﬁs (CLO) | = Identify ‘imd Q L‘ﬂt
nients: -
S _ ' :_5pectmphotomcter,, )
belis : ]'Deqmnstra{e aseptic’ techmques for
S xcul i‘uftnd Imn(ilmg;\ iy
S ) o “‘&hng tgehniques;:
iy cm, PC.’R and_gii-s
1 ,
) :
3 3% %
i Lo IR P&rform e\penme _s bo -asse
D i e e faldmg, enzyme - Lmehcs, mld ﬁ_(ftusmn
D j | processe
> :emwdyn mw aud mehc data: fmm
> B : R
> 6 Cu.drt Value.
y [ 7 | Total Marks
)
).
)
)
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K Pﬂrt Bw Contcht orthc Coursc

T~P

:{l om] No. of Lectures-. Tutori:ﬂs~ Practical (i’ hour per wcck)

L

Topms L.:‘fl ORI ______

DNA Isolation from Plantor Animal Tissue - <

Agatose Gel Electrophoresis for DNA Fmgmcnt Scpnmh on
Protein Estimation using Bradford or Lowry Method -
Spcctrophtrtomctuc Amlvsh of Nucleic: Acfds or Promms
pH Measurement and BufTer Prcparation g
\fizcm';cnpy - CtsiI Slmnmgwnnd Observat:cm (6 g‘, pmon "cm J
cheek cal ls} \ : :

3 lmufl’” weck :
,_-/“’———T
M

,_‘.’_-——'
b e .
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Part G Learning: Rcmurccs

Reforence Books; Otlior Te8OUICES:

ues: of 'Blochﬁmmff

e ‘le\t Books; [

| Suggested Re’adiﬁg

1. Principles and Techniq
Biology By: Koith Wi
2. Moleculor Biolog)
Maiial— Eeather. vl
3:‘91310;:113»5:&31 )
Upadhyay & Nath:

A, Bmphysacs.
ALabmam_ry

Q]ec

(] Pmchcnlﬁ:mnﬁam\a fos

Esmj & folin AWalker.
: 'Iznhmqgucs.

Bmuhenﬁ ’
“ools and chhmqucs By

‘Cmirsa mamphysxcs ,R &
a'ii-cs. Maﬂlpds and Applicati

tmilche:nlstry b}‘ : :;‘.._ NS 08 ! A* N
ythan Caokbo{)k b‘y Tiago "\Lm

K “Clussroom Labe
:W:zhamm 3!

uls “/Bmiog}'

by Michagl Apostino
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