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GARBH-INI PROGRAMME

e Recently, the Indian scientists working in the Garbh-Ini programme have identified 19 single
nucleotide polymorphisms (SNPs), or genetic markers, that are associated with preterm or premature
birth.

About the Garbh-Ini programme:

e It promotes Maternal and Child Health and develops prediction tools for preterm birth.

e Itis an initiative under the Department of Biotechnology of the Union Ministry of Science and
Technology as a collaborative interdisciplinary programme.

e This program is led by the Translational Health Science and Technology Institute (THSTI), NCR
Biotech cluster, Faridabad.

e It is part of the Atal JaiAnusandhan Biotech Mission - Undertaking Nationally Relevant Technology
Innovation (UNaT]l).

What is single nucleotide polymorphism (SNP)?

e It is the most common type of genetic variation among people.
e Each SNP represents a difference in a single DNA building block, called a nucleotide.
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e For example, an SNP may replace the nucleotide cytosine (C) with the nucleotide thymine (T) in a

certain stretch of DNA.
e Most commonly these are found in the DNA between genes.

Significance:

e These help in predicting an individual’s response to certain drugs, susceptibility to environmental
factors such as toxins, and risk of developing diseases.
e These can also be used to track the inheritance of disease-associated genetic variants within families.

e They can act as biological markers which help scientists locate genes that are associated with the
disease.

What is a pre-term birth?

e It is defined as babies born alive before 37 weeks of pregnancy are completed. There are sub-
categories of preterm birth, based on gestational age:

e Extremely preterm (less than 28 weeks)

e Very preterm (28 to 32 weeks)

e Moderate to late preterm (32 to 37 weeks).
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COMPLETE HUMAN GENOME
Human Genome Project
An Introduction

e The Human Genome Project is based on the fact that isolating and analysing the genetic material
contained in DNA can provide scientists with powerful new approaches to understanding disease
development and developing new strategies for disease prevention and treatment. Except for physical
injuries, nearly all human medical conditions are linked to changes (i.e., mutations) in the structure and
function of DNA. The HGP accelerated the growth of bioinformatics, a vast field of study.

e The project's primary goal is to create research tools that enable scientists to identify genes involved in
rare and common diseases. In this article, we will study the various features of this megaproject as well
as its applications in various fields, and the steps taken up by scientists to sequence the whole genome.
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What is the Human Genome Project?

The Human Genome Project is an international research project with the primary goal of deciphering
the chemical sequence of the entire human genetic material (i.e., the entire genome). It identifies all
50,000 to 100,000 genes contained within the genome and provides research tools to analyse all of this
genetic information.

After the US government picked up the idea in 1984 and began planning, the project was formally
launched in 1990 and completed in 2003.

The National Institutes of Health (NIH) of the United States, as well as numerous other organisations
from around the world, provided funding.

The Human Genome Project (HGP) aims to determine the sequence of chemical base pairs that
comprise human DNA, map the entire human genome, and identify its complex structures and
functions.

Differences in the genetic make-up are caused by differences in DNA nucleotide sequences. The goal
of scientists has always been to map the human genome. Advances in genetic engineering techniques
have made it possible to isolate and clone DNA fragments and determine their nucleotide sequences.
The HGP has transformed biology with its multidisciplinary approach to deciphering a reference
human genome sequence.

This audacious endeavour resulted in the creation of novel technologies and analytical tools.
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Finally, the HGP has inspired several other exciting projects that have the potential to open up new
avenues in biology, medicine, and psychology.

Aim and Objective of the Human Genome Project

1.

No koo

To sequence the whole genome at 3 billion bps.

To create a physical map of the human genome.

To store this information in the database.

To improve the tools for data analysis.

To transfer this information to the other related industries.

To solve any ethical, legal, or social issues regarding this project.
To make the information available to all the researchers.

Steps of the Human Genome Project

The whole DNA of the cell is isolated and randomly broken into fragments.

They are inserted into special vectors like BAC (Bacterial Artificial Chromosomes) and YAC (Yeast
Artificial Chromosomes).

These fragments are then cloned into suitable hosts like bacteria and yeast.

A Polymerase Chain Reaction (PCR) is used to make copies of DNA fragments.

The fragments are sequenced using Sanger sequencing.
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e The sequences are then arranged based on the overlapping regions.

e The sequences were then annotated and assigned to different chromosomes.

e The genetic and physical maps are also made with the help of polymorphism of microsatellites and
restriction endonuclease.

Steps used in Human Genome Project Image

SGEE‘?EQC‘MNE IIINDW A DNA sample is collected
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Many copies of the DNA are made

The copies are broken into many pieces

Sequences are arranged in the correct order

The complete genome is assembled
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Salient Features of the Human Genome Project

e The human genome is made up of 3164.7 million nucleotides.

e The average gene is 3000 base pairs long. On the X-chromosome, the largest gene is Duchenne
Muscular Dystrophy. It has 2.4 million base pairs (2400 kilo). The genes for B-globin and insulin are
less than 10 kilobases long.

e The human genome contains approximately 30,000 genes. It was previously estimated that it contained
80,000 to 100,000 genes. The number of genes in humans is roughly equal to that of mice.

e More than half of the discovered genes' functions are unknown.

e Proteins are coded for in less than 2% of the genome.

e Repetitive sequences are nucleotide sequences that are repeated hundreds or thousands of times. They
do not directly code but provide information about chromosome structure, dynamics, and evolution.

e Approximately 1 million copies of short 5-8 base pair repeated sequences are clustered around
centromeres and near the ends of chromosomes. They represent junk DNA.

e Chromosome I has the most genes (2968) and Y has the fewest (231).

¢ In humans, there are approximately 1.4 million locations where single-base DNA differences (SNPs-
Single nucleotide polymorphism) occur.
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Structure of DNA
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e Sugar-phosphate backbones
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The Technique Used in HGP:

The Human Genome Project used Sanger sequencing to determine the sequences of relatively small
fragments of human DNA (900 bp or less).

These fragments were then used to piece together larger DNA fragments and, eventually, entire
chromosomes.

The advancement of next-generation sequencing (NGS) technologies has accelerated genomics
research.

Applications of Human Genome Project

Gene discovery also opens up the possibility of developing gene-based treatments for both hereditary
and acquired diseases.

It's detailed genetic, physical, and sequence maps will also be critical in understanding the biological
basis of complex disorders caused by the interaction of multiple genetic and environmental influences,
such as diabetes, heart disease, cancer, and psychiatric illnesses such as alcoholism.

It helps in the identification of mutations linked to different forms of cancer.

It also helps in advancing research in Forensic Sciences.

Agriculture, environment, and biotechnology are some other fields that have benefitted from the use of
human genome projects.
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Diversity of Genomic Applications to Various Fields
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Conclusion

e The Human Genome Project (HGP) is an international scientific research project that aimed to
identify, map, and sequence all of the genes in the human genome from both a physical and functional
standpoint. Each individual's "genome" is unique; mapping the "human genome" requires sequencing a
small number of individuals and then assembling these to obtain a complete sequence for each
chromosome. As a result, the completed human genome is a combination that does not represent any
single individual.
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o Levor(hILD WevoT(hLD 6UHLD QSTLJS6T Blw,&eflGWmenL () euflem&Fse6T G, 3 em6l
BTN 015560075 & IT60T 606V 3, W T8 8 600T5: 8 meoT (L6t M Lievor(HLD LS evor(hlLD
QEFWIWLILIG & eTmerr. emel CHILIQWTH GMIWI (R euH svemev gy ermev GCTTECLTGF T
LI, @UuIE S WMmMILD Lflesormom LIMMIW &86U6086M6IT 6L MG S 60T MeoT.
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e GG 5-8 9 LliLiemL Gl WevoT(h LD Leoor(HID QG TLI&erfledr G&MTImuILms 1
1NeveSlwest LTS seT Qe CGrmullligsemers &mHmlulb &CrmGLmEGsmLbaserfleor
(LNEM TS EHE G BB VI QO &HTHSTH 2_6TET6T. 3{6M6l GLI6MLI L] 6T60T6I6m 65
&M & &) 60T MeoT.

e GOIMELTGFTD | AH G LDJLISTDIETFHMETE 618 Tevor(H6Temdl (2968) LDMHMILD Y @ 6v L&
G MEUTeoTS (231).

e eflEIsef6v, GaTITWLINmS 1.4 Wl6veSlwetr @ L HigGerlev eemenm Sl LiLiemL. DNA
GeumiLImH 86T (SNPs- Single nucleotide polymorphism) eF ML () 85 60T M 60T .
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HGP @\6L LWeTU(QMSSLILI(LD BILLILD:

e D&fl5 UG HIL_L LD 06vf15 19 6TeoTeradleor (900 LILN &6v6vE &M G LD & 60) M6 T60T)
RUILTLLeTallev S\milw sievor(h s6fl 60T auiflemasemens SInmeol16H8 &MhIsT
aliflen & (nemmen WLl LIWeTUROSH WS

e @Q\HS SHlevoT(H 56T LN6oTeoT ) QLW 1q6T60T6S F1600T(H &H6D)6IT 6260T MITE (3) 60)600TE 5
LweTU®M S LILLL6or, @muGluilev, (nw GCrmGLMGF TN &ElT.

e 3HE5H Hmevnemm aliflend e m (NGS) Q& mINl6LHIL LIS e6rleor (LnedTGeorHmLD OFLIul6ev
ATTWUFR W SIFlsLLG SS W 6TeTs.

L06of & 23G6urmin &)L L& ) 60r LIl 60T LI T(H) &5 61T

e LDFTLE S600T(HLIGLIL] LIFWDL6ENT MM eUmhISH W GBITUISEHE @ LT LISt
Sl LILem L ulevmeor SR EFengenl 2 (HeUMSH G aUmlLIemnLIWLD HmeEH M.

o Hiflfley, @sw CBHITUl, LMMIGHTUI LDMMILD &L LIPS SN GLITETM LD60THEV GBITUISS 6T
GUIT6ETM LIV LD LIS LOMMILD &M MIE@LD6V &M & MHIGH6T60T Q&ITLITL|&6TTev ML
F & sevmet GameTmmigernlesr 2 ullflwey g LitemLenwill Yl Si6 & meTeusev allifleurmeor
DL, 2 L6V L0MHMID eUFflend auenLILMIE6T (P& HWLDTETSTEH &) (HE G LD.

e @3 LI6LGaUMI UM UITeT LM MIGCHITUISHEBHL 60T QS TLTLIemL W LNMLD6SH6em6T {60 LUIT6TLD
SITE00T 2 56PN
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e SLWaNWe6 mMlallwedev QrmlEFenwl (NeTCTHMIASMHGLD @& 2 SR M.
o alausmuild, HMHMIEGEGLL6 mmI 2 Ul Qs TEILEIL LI & Uleme6l L0615 Ly LIss)
G L_miserfledor LiWeTUML1960(pHS LuleTemLHS Ceuml Flev Semm&H6T &S LD.

16V G6U M F160)M & (615 & &ITEUT L0 LIS LW 60T LI T(H & 611 60T LI6OT(LN & & & 60T60 L0

Applications of human
genome project

Medicine
(17111
.. 1B
Agriculture Energy
]
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W19.a ey

e D605 SGeoTD HIL_L LD (HGP) eTedTLIG! @(H FIeuCsHTF el L,pmlEs S L DTG0,
@ 5! 6ol T LIssmIall6l 2 6T 9 6060TS S L0 LIS & S6M 6T WD 2 L6V LnMMILD Q& weuLImL (b
Blem6VLILITL 196V @ (BHS! {60 IITETLD SIT600T6Y LD, 6U6M T LIL LOTES&H 6D oM MILD
alflenFliL(hE&Ha|0D CHTEHEHINTE 2_6TeTS. 6lUGeUTH HLIFl6r "0y LIsm" 86015 860600
QAUTWHS G "L060f15 LDTLIsmIeme6l” eUenFLULLDTEHG6USME 6(H FIMW 6Tevorevor| 56008 Wil v Teor
SeotIBLTSHemM6T aliflena L ILIh &S, el el &GCrmeLMEFTIMEGLD @H (LD (D6 LD U T6oT
alflemFen Wil QLMIISHEGS eUMenm ReTMICEFJ5EH CaustoT(hLlD. @) 560T ellememeuns, L,Ts 5
QEFWIWLILL L n6ofls DFLSD 6T60TLIG! 6TH&H@Q6UTIH &60f1 [HLIEM [T ULD
e plHssallLbB&SSTES 860606l WL MESLD.
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