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forRaa wdran (Written Examination)
oW T f3e™ U :- Professional and Service Specific Test (PSST)

EUs “eh” (Section A)
Biology
1. Cell Biology:

1.1  Cell: General organization of Prokaryotic and Eukaryotic cells.

1.2 Structure and function of cell components: Cell membrane, Mitochondria, Golgi
complex, Lysosome, Ribosome, Nucleus, Chromosomes.

1.3 Cell cycle and cell Division: Cell cycle, Cell division (mitosis and meiosis).

1.4  Chemicals of life-Carbohydrates, Lipids, Amino acids, Proteins, Nucleic acids, Minerals
and Water

2. Genetics:

2.1 Mendel’s work.

2.2 Chromosomal theory of inheritance.

2.3  Linkage and crossing over.

24 Sex determination in animals.

2.5  Sex-Linked inheritance: Characteristics, X, Y and X-Y linked genes inheritance, Non-
disjunction as proof of chromosomal basis of heredity.

2.6 Chromosomal Variations: Chromosomal aberration. euploidy, monoploidy, polyploidy,
mutation and their types.

2.7  Human Genetics: Pedigree analysis, human traits, sex-linked diseases, disorder due to
mutant genes, Eugenics and Euphenics.

2.8 Population genetics-Gene pool, Allele frequency, Genotype frequencies, The Hardy-
Weinberg equation.

3. Immunology:

3.1 Immunity.

3.2 Structure and functions of immune system.

3.3 Antigen.

3.4  Antibodies-immunoglobulin.

3.5  Complement System.

3.6 Immune response.

3.7 Antigen-Antibody Reactions.

3.8 Hypersensitivity, Autoimmunity, Immunity to infection and Immunodeficiency

4. Endocrinology:

4.1  Structure and functions of thyroid, parathyroid, adrenal, hypothalamus, pituitary,

thymus, pineal body, pancreas and gonads.
5. Ecology:

5.1  Components of ecosystem.

5.2 Ecosystem energetic (Energy flow through trophic level, food webs and food pyramids).

5.3  Ecosystem managements.

54 Biochemical cycles (Nitrogen, Carbon, and Phosphorous).

5.5  Population: Population density, natality, mortality, immigration, emigration, pyramid,
sex ratio, dispersal and population growth including potential, human population and its
impacts on eco-degradation.

5.6 Pollution: Water, air, noise, and their control measures

6. Molecular Biology:

6.1

Nucleic acids: Structure and composition of DNA, DNA Replication: DNA polymerase
properties and mechanism of action. Semi-discontinuous, uni-directional and bi-
directional DNA replication. DNA replication mechanisms in prokaryotes and



6.2

6.3

6.4

eukaryotes. Structure and composition of RNA, RNA Processing: Processing of
messenger RNA (MRNA), ribosomal RNA (rRNA), and transfer RNA (tRNA).
Transcription, Translation and Protein Synthesis: Differences between replication and
transcription. RNA polymerase in prokaryotes-properties and organization of promoters.
Mechanism of prokaryotic and eukaryotic transcription. Mechanisms of translation
(initiation, elongation and termination), Translation process in prokaryotes and
eukaryotes. Post-modification of released protein.

Gene Regulation: Gene expression, regulation and control in prokaryotes and
Eukaryotes. Transcriptional, translational and posttranslational modification system.
Techniques of Molecular Biology: Polymerase chain reaction (PCR), DNA
fingerprinting, gene cloning, DNA sequencing, Blotting and Enzyme-linked
immunosorbent assay (ELISA).

Quality Assurance and quality system:

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Principle of quality control.

GHP (Good Hygienic practice).

GMP (Good Manufacturing practice).

Hazard Analysis of critical control points (HACCP).
GLP (Good laboratory practice).

Principle of laboratory accreditation, 1ISO 17025.
Principle of quality assurance.

Cleaning in practice (CIP).

Biostatistics:

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Basic Statistics and univariate distribution (Mean, Median, Mode, Standard Deviation)
Baye’s Theorem.

Probability Distribution.

Sampling Theory.

Conditional Probability (Probability of happening of at least one of events).
Parametric test (T-test, Z-test ANOVA).

Non parametric test (Chi-square test).

Hypothesis setting (Null, Alternative).

Eus “@” (Section-B)

Forensic Science

9.

10.

Introduction to Forensic science

9.1
9.2
9.3
9.4
9.5
9.6
9.7

Definition

History

Principles

Different branches

Importance of forensic science

Existing scenario of forensic science in Nepal

Recent Advances in Forensic Science (DNA profiling, AFIS, Gas Chromatograph Mass
Spectroscopy (GC-MS), etc.

Crime Scene Investigation

10.1

10.2

10.3

Basic steps in crime scene investigation-Protection, photography, sketching, search,
handling and collection of evidence, modern aids.

Crime Scene Safety-Types of hazards, types of safety, routes of exposure, personnel
protective equipment.

Physical Evidence-Classification, types, sources, importance, collection, handling,
preservation, labeling and forwarding of various physical evidences, Chain of custody.



11.

12.

13.

Medical Jurisprudence

11.1  Modes of Death-Coma, syncope, asphyxia.

11.2  Changes after death-Primary relaxation, rigor mortis, secondary relaxation (putrefaction,
adipocerous formation, mummification).

11.3 Death from Asphyxia-Hanging, strangulation, suffocation, drowning.

11.4 Types of wounds-Bruises or contusions, abrasions, incised, punctured and lacerated
wounds.

Introduction to Forensic Biology/Serology

12.1 Importance of body fluids.

12.2  Different Types of Body Fluids viz. Blood, Semen, Saliva, Sweat, Tear, Nasal Secretion,
Vaginal secretion etc. as Evidence.

12.3  Presumptive Test of Blood (Kastle Meyer Test, Benzidine Test).

12.4  Takayama Test.

12,5 Species Identification.

12.6  ABO Blood Group and its inheritance.

12.7  Absorption Elution Technigue for Dry Blood grouping.

12.8  Secretor and Non - Secretor Group.

12.9  Acid Phosphatase Test for Semen, Microscopic Examination for sperms.

12.10 Hair examination.

12.11 Skeletal remains and its importance.

E@Us ‘T (Section C)
TTHTT [T TUT AT T Qa1 araeet

. UTeTeRT SITCT Fa-elt T SRR (HTifereh ST, Tared, fohfem T fomvares, gamrt

Torferm T forererar, St gvueT: Rufa Trgca, 5 GrueT: ST T HEcd, eI S5EE a1 9 foTeTeRT
T L HLRAVTHT JUTIEE , HATAhT THE Teniretes, qrerdaedn, I, Yo TS |

. gforgT ¥ HEhld Tt T AHERT (ST AaTee! 3iae (eHRE e <wl

TICTEF), HTCToh! HIEahicioh, HTHeR Td HifcTeh TTHRT, STTASTT, WTSTHTSY, Shell T Alfecd avsreelt
QT TR |

. “OTeTeR! TAHT TfTUTT 2063 (VT 2, 3, %, Y4, *¢ T H=eR)
. SGTEET ¥ ATATARUT TEwEt AT AR (SHEET, IE0er, SEiam (Sarsaws), S

ferferereir, STetery Uiterci, ST T Sgo)

. AHHTHTRI U1 AT Afa-aw faaaaedes: (Tigd qu1 ST iogd Hecdeh! TSt sk, FTHTISF,

. TIITeT TRt U8TH (L8, 3000 ATET 3R FTAHEH) T TAHTT STawAT
. TR U, 3033 TR FawTaet, Q008 (AT AfEd) T HEa-ET SHaEATES (SIS

TIEY, YT TR, TS <7, e qe 2ft §ar, 31 T gfare, wedt streror, FrRpfte T st sl
FHTHoh! hTH-Shded TR, FUTA TeLHAT TTfaferes Tt shi=ien! Haed T SATI9HehdT, 9Tt T
AT TATOHT T AT S Hval=et o)

. Tarferer.- geer vl (e, TawT T RTea), FdTet Y&l T 311 GRaT Herrres (AuTet 9T, S gedl

AU T ANH SFTEM {TITT) Tenl dvamy, O 9ie=d, Ao T Sfateshl s, foug



forRaa wiierrent 9T TvAUS

TEATT Sgdehiedeh U9 (Multiple Choice Question)

1.

DNA is not present in:
(a) Ribosomes
(b) Nucleus
(c) Mitochondria
(d) Chloroplast
Which of the following is not required for Capillary electrophoresis?
(a) Buffer.
(b) Papain.
(c) Electric Voltage.
(d) Polymer acrylamide.
Which of the following does not comes under ISO standards?
(a) Policy
(b) Quality Manual
(c) Personal Asset
(d) SOPs
Which of the following DNA sequence has 3 Short Tandem repeats (STR) of sequence
GTCA?
(@) TAGTCACCAGTCAAAGGTCAGCAAC
(b) ACGTCATTGTCACAGTCA
(c) GCGAGTCAGTCAGTGTCA
(d) All of the above
Which blood cell contains DNA?
(@) RBC
(b) WBC
(c) Both Aand B
(d) None

BIEr U9 (Short Question)

1.
2.

Describe Southern Blotting Techniques?
Explain the mechanism of DNA replication.

FTHT I9 (Long Question)

1.

Define Mutation. What are the causes of Mutation? Discuss in detail about the types of Mutation.

2. Write short notes on any two:

a. Principle of Contact and Exchange
b. Existing scenario of Forensic Science in Nepal
c. Importance of Forensic Science



