
School of Biotechnology, University of J1tmm11, ,JAmmu 

No:-JU/SOT/26/ 4 If $"I 
Dntcd:-22-07-2026 

NOTICE 

l'h. D Entr1111ce Ex11111 2026 

his hereby notified for the information of all the candidutcs who have appli~d for 
admission to Ph. D program in the School of Biotechnology have to appear in the 
Entrance Test ns per the schedule given below: 

Date of Ph. D Entrance Test: 08-08-2026 (Saturday) 
Reporting Time: 9. 30 A.M 
Timing of Test: 10.00 A.M. to 01 :00 P.M. 

Venue: School of Biotechnology, University of Jammu, 
Jammu 

The Ph. D. Entrance Test will be of I 00 marks (Section A- 50 marks and Section -
50 marks) (as per the syllabus attached) and shall comprise of following two 
components: 

a) Section A will consist of Research Aptitude/Methodology. It will be descriptive 

in nature, comprising of 08 questions, out of which the candidates shall have to 

attempt any 05 questions. Each question shall carry IO marks and the candidate 

shall answer every question in about 300 words. 

b) Section B will consist of Academic component and shall comprise of SO 

Multiple Choice Questions and each question will carry 01 mark. The candidate is 

required to attempt all the questions. There will be no negative marking. 
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SYLLA nus FOR • f 20261 , BIOC11r.MtSTRY l'h.D. ENTRANCE TESf (W,f,. Il1ochemistry nnll I\,\, b , ctu oh~111 
Cafbohydrntcs, their 

• Krebs cycle, gluconcogcnesis structure and metabolic pathways, glyeogcnes1s, I t' s ATP cycle and its rcg~(c~itosc phosphate pathway, Photosynthesis, its pathways 0nd rego a ion ' allons, Electron transport chain chemiosmotic theory p ' ' ' rqtems, their structu . d . 11 • regulation, their dcgradat' re an metabolism biosynthesis of essential proteins. a 0stenc 
1 

ion to TCA c I I , . . . 'd . tabolism Urea eye c 
and inborn ye e, g ucogen1c and ketogcn1c ammo act me ' errors of amino acid metabolism 
Major classes of I ipid d . . , 'd saturated and u s an their role Biosynthesis of even and odd chain ,atty aci s, nsaturatcd fatty 'd ' · I t' aci s, prostaglandins and cholesterol, ketogencsis and its rcgo a 10n Strµcture of DNA d R 

• thway 
puri d an NA, metabolism of purines and pyrimidines, purine salvage pa ' ne an pyrimidine biosynthesis. feedback control and genetic disorders 
Plant Biochemist l'I • • rv, 1Vs1ologv und Biotechnology 
P~ant cell structure and organelles· plant biomolecules (cellulose lignin, pectin); cell wall b1osynthcsis· I d 1 ' ' , , xy cm an p 110cm transport; secretory structures. 
Ph~tosynthesis: photosynthetic pigments, Photosystcms I & 11, electron transport, photophosphorylation, Calvin cycle, C3, C4 and CAM pathways, photorespiration, starch and sucrose metabolism, and sugar signaling. 

Nit~o~en. and sulfur metabolism: biological nitrogen fixation, nitrate and ammoni~m asSim,l~tion, sulfur uptake and reduction; biosynthesis and functions of secondary metabolites (al~aloids, phcnolics. flavonoids, tcrpcnoids, lignin and tannins); lipid signaling molecules. 
Plant growth regulators: auxins, gibberellins, cytokinins, abscisic acid and ethylene; seed dormancy, germination. cmbryogcnesis. fruit ripening, photoperiodism, vemalization and flowering regulation. 

Pl~nt stress physiology and biotechnology: plant defense mechanisms, ROS and antioxidant systems, stress signaling molecules, plant tissue culture, micropropagation, protoplast technology, genetic transformation, CRlSPR, transgenic crops and biofortification. I 

Enzymology and Ana\vtical Techniques l 
General characteristics, nomenclature and classification of enzymes; enzyme structure, folding and unfolding; mechanisms of enzyme catalysis; allosteric enzymes and regulation of m~tabolism. 

Mi~haelis-Menten kinetics, enzyme inhibition, factors affecting enzyme activity, enzyme regulation and metabolic control.Production, purification, immobilization and characterization of entymes; industrial. clinical and biotechnological applications of enzymes. 



l'rin1.:1ph:s nnd appli~..it1on~ of ,pcltr<>\copy (l,V y l I r 
( 11 l 11 , · . •~• > c. luorc~ccncc JR h pnpcr. • . I I <.. <,C). clcctoophorcsos (agarose ond PAC,U\l)<,. • ': c ron1Jtowaphy 
mIc10,copy. 1ud11>11:11.:cr 1cch111quc, hlottono techn· (< h l'A<,L), ccn1rofuga1ion 

_ • o oquc, ~out cm. Nonhc , d w • 
I-LISA. flo\\ C)tomctr). ma,, ,pc1,;1Iornctr). protcom,cs :rnd b,o,nformat,c rn an . c,1crnJ. 
data n1wly,1s s tooh for b1olog1cal 

Genl'lic.s 

Mendelian gcnc11~,. l111kage anJ n:combrnation. genetic sy,tcm ofNcurospora. bacterial genetic 
system, gene tagging. gene mapping, restriction mapping. rever,c genetics 

Genetic fine structure5, mutalions and their molccul:ir basis. D~A repair. transpo~ons. 
mechanism of lr:tn5po,ition, rctrotran,posons. transposable clements on eukaryote:, anc.J 
prokaryote,. transpo~on tagging 

~-lum~n genetics. role of genetics 111 mcdi<.:ine. single gene 111hero1ance.mull1ple alleles. X-linked 
mhentance. Sex 111flue11ced pattern. l lcmoglohrnopath1es 

Cell divbion and error,. structural and numerical ahnormalotics. sex determination. genetic 
recombmation. I l'-,11. Gl'>H anc.J <:omparattve genomic h)brid1✓atIon 

Molecular Uiolog, and Genetic Engineering 

DNA as a genetic material, DNA structure anc.J function: Physical anc.J chemical ,tructurc of 
Dl'IA, alternate forms of DNA A.13.Z: Alternate DN/\ structure, Elements and factor~ required 
for replication of core genome in eui...aryotes, prokaryotcs and viruses taking E. coli. )Cast and 
phiX 174 as models. Mechanism of transcription in prokaryote~: Elements and factors involved in 
prokaryotes: Promoter sequences and regulatory factors, Mechanism of transcription in 
Eukar)'Otes: Post transcriptional regulation: mRNA processing capping and pol)adcn)'lation 
splicing and editing. nuclco-C)topla,mic transport. mRl\a/\ stahilot)' and degradation. RN/\ a, a 
regulatory molecule: Rt--Ai and Antisense R:--.:A 

Genetic Code: Universality and degeneracy of coc.Je and exception, to code. Wobble h)'pothcsis. 
Codon hias. Mcchani,-111 of tran,lat,011 in prokaryotcs and Eukaryotes: Regulation of tran,lation, 
co- and post tran,l:itional modification of peptides. role of molecular chaperons. 

Concept of cloning: gene centric cloning and genome centric cloning. restriction endonuclease,. 
DNA. RNA lig.i,c,. kina,.c,. tcr111111al 11·.1n,fcra,cs, DN a,c,. D'-.1\ phosph..ites. polynuclcot,c.Je 
kinases, Southern. Nor1hern and \\'estern blo11ing. 

Polymerase chain reaction and nucleic acid amplification, Primer design. fidelity of thermostable 
enzymes; DNA polymerases I ypc, of PCR-multiplex, nested, reverse transcriptase. real time 
PCR, touchdown PCR, hot start PCR, colony PCR, cloning of PCR products; T-vectors proof 
reading enzymes, PCR in gene recombination, DNA sequencing; Chemical dcgradation and 
chain termination methods. automated sequencing methods, pyrosequencing: their applications. 
Site dircctcd mutagcnc,-is and protcin engineering: methods strategics and application. 
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Cell Biology and,h•I-•~ . --....!l.t!:!!!I Riotrchnol Cellular orga • • 21:Y 11 1 ni?al,on, Mcmbr 
II walls extra 

cc u ar ma1rix, ccll-c II . •~e Slruc1urc and func1ion-Plasma mcmbrancc, cc • 
, e 1nteratl1ons Structurol Orn • . ' L .,an,iatton and fi • 

ER Golgi complex 

ysosomcs Milocho d . unc1,on of imrocellular organelles-Nucleus, • d. • 

filjmcnts, n na, Chloroplas1, Peroxisomcs, Ac1in filaments, micro1ubules, in1erme 1a1e ~ell Signalling: Signal mol I 
· II • lions 

s11:11al rela1ed ho cc~ es and reccplors. ln1erccllulnr signal transduc11on, cc JUOC • 
rmoncs, protein kinases Cancer-Types of cancer 

. 
CcJI division d • causes, lreo1mcn1 Oncogenes Tumor suppressor genes, Tumor viruses 

an cell C)clc • • •. . • . • r and cyclin 

depcndem kinases ·mc,os,s, m,1os,s. apop1os1S, check pom1s, eye ,ns Tissue cuhurc lcchni . 
· · f 

cells II • b' . qucs, Animal cell cuhurc-<:cll separation biology and charac1cnia1,on ° 
• cc via 1hty and 10 • • 

• 
t'on 

m • • 1 . xic,1y, meosuring parameter of growth trypsiniiation, criopreserva 1 • 

ampu at,on of cuhurcd cells and !issues • Clinkal and Nutritional Diochcmi<ta 
Clinical Ornan Fun 1• d L bo . . . . • d d' c 

fi . " .. c ion an a ra1ory D1agnoS11cs: Liver, kidney. pancreatic an car ,_a 
unction tests; clm,cal specimen collection processing inlerpretation of laborotory dala, quality 

corrol and quali1y assurance. • ' 
~linical Enzymology, Biomarkers and Me1abolic Disorders: Diagnostic enzymes and 
isoenzymes, lumor markers, in0ammatory markers and acute-phase proteins; diabetes mcllilus, 
&111cose homeostasis. thyroid, adrenal and reproductive hom1one disorders. metabolic syndrome 

and dyslipidacmia. 

Nut,:icnts, Energ) Metabolism and Micronu1ricn1s: l)igc>1ion. absorption and utilization of 
nu\nents; energy balance and nutri1ional requirements; vitamins, minerals, trace clements and 
their biochemical functions, deficiencies and toxicities. 
Nutritional Regulation and Disease Management: Nutrigcnomics, functional foods, 
nuiraceulicals, dietary anlioxidams and oxidative stress; molnutrilion, obesity, diabetes. 
cardiovascular diseases and nutritional intcrvcn1ion strategics. 
lnimunologv 

I 
Innate and acquired immunity-Clonal nature of immune response, Cells of the Immune system: 
Hcmatopoicsis and diffcrentialion, Nature and Biology of antigens and super an1igcns. Antibody 
structure, types and function, Antigen-antibody inleractions, OCR & TCR, generation of 
diyrsity 

Regulation of immune response-Antigen processing and presentation. gcncralion of humoral and ~u moo, .. oo i••;:, ,~,,~~• ,,~, fi~• •~ 
I 
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complement ca,ca~c. cytokincs Jnd their role in immune regul>t1on T-ccll regul>11on. MIi( molecules and rcstncuon. 1mmunolog1cal tolerance 

Hypcrscnsiuvit). Autoi111111un1t) and auto immune disorder;, lmmunodcfic,cncy disorders and iheir molecular mcchanbm. Transplantation 11nmunology. Tumor immunology, 
ELISA, RIA nuorcsccnt IA. Agglu11nation and hcamagglu11na11on. Hybndoma 1 cchnology and Monoclonal an11bod1cs applicallon. \'acrn,c, lonvcn11onal ,acunc,. \lral vnccmcs. peptide vaccines genelically cngmcrrcd ,amnc; intcrlcukmc thcrop) O\Cf\1e" of stem cell function, and its m;,<l,cal applica11on. 
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