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vxyh 1< d vu@de.k MVk fo'y'k.k ,0 —f'k e bld vug;kx

*fckuk cxel] jkgy cuth

Hb—v-i& Hkjrt; —% DKL ;o vullu BLFu] ykbejh ,oU;] i 1K&110 012] ub fnYyh) HkjrA
ikirt Qjojh 2021

Lk

vxyh 1<t di vu@e.k (NGS) ¢k kfxfd;k vi{k—r de ykxr 1j thukfed MVk d vf/kxg.k e @kr yk jgh gA
Juth, 1 chjifxfd;k ren 1 €fVy thukfed v/;;u d —f'Vdk.k dk cny joh g vij MVk dh ,d fo'lky ex=k
mRilu dj jgh gA ,uth, I MVk fo"y'k.k Hjk cnku dh xb MVk dh bruh cMh ek=k d ,1 cM tfod Ixg dk
Ikyu d fy, u, vk vikd "Hakyh o Bpuk fokku d ¢Lrkok dh vko®;drk gkrh gA bld vylkok] fo"k'
1,Vo;j midj.k vij MVk ,dhdj.k d fy, mlur del;Vikuy §hiku vio®;d gA bl y[k €] ge ;gk vxyh
1<h d vude.k MVk fo"y'k.k vkj —f% foKku e bl dh Hfedk d fy, e[; dEl;Vkuy —f'vdi.k dk o.ku dj jg gA

"n dett dEl;Vikuy Blkku; thukfed v/ ;u] vixyh in<h d vu@e.k MVKA
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ABSTRACT

Next Generation sequencing (NGS) technologies are revolutionizing the acquisition of genomic data
at relatively low cost. NGS technologies are rapidly changing approaches to complex genomic studies
and generating a vast amount of data. New and more powerful bioinformatics proposals and tools are
needed to handle such large biological collections of such huge amounts of data provided by NGS
data analysis. In addition, specialized software tools and advanced computational resources are
required for data integration. In this article, we are describing here the main computational approach
for next generation sequencing data analysis and its role in agriculture for crop improvement.
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cLrkouk

vxyh i<h di vu@e.k buth, It ck]kixid;k &k
Mh,u,/ vk, u, v.kvk d Harj U; Dy ;kvibMI d vu@e
dh tip dju d fy, mPp&cokg fof/k;k dh 1*kd"
djrh g] vc tfod foKku d vug;kxk e ,d vio®;d
midj.k cu xb gA db ckxkfex cfrekuk vk lefir
1,9Vo;j midj.k dk mi;kx djd dk;kilor foftklu

xt.krh; vij D[ ;dh; rjhd €fod vk.kfod] Tyyj
Sk ijek.k tudkgh dk fo'y'k.k vk 0;k[;k dju e
I{le gA ,uth, I ck]kixid;k dk viuku I cllr ,ut, |
MVk dh Hikjh ek=k dk I Bki/kr dju vikj fo'y'k.k dju
d fy, dil;Viuy —f'vdk.k vkj o Ipuk foKku db
vio®;drk gA uvod Ilkkuk dk fodflr djuk Ha
vio®";d g] tl fd fof'k'v tfod {k=k dk Inftkr
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MVkcl] Bjfpr MVk Ixg vkj oKkiud lBenk; Hjk
B>k fd, x, "Knlxg ByHA

,uth, I MVk fo"y"k.k dk dk; cokg

,uth, 1 —f'Vdk.k d vionu d Tk €M ekud dk;cokg]
vifeDl MVk d fo'y'k.k I Icfhr g] fp=1e ;ktukc)
gA tfod ueuk 1 wku oky MVk dk eVkxu,feDl]
Vkli@1V,feDI ;k thukfeDD 1j vidkfjr ,d v/;;u
dk mi;kx djd vu@fer fd;k &rk g vkj fQj vicyt
Hak PRk/Ar fd sk €k g sk Indk MVkcl dk mi;kx
djd Hfo";ok.lh fo'y'k.kk d Ik Bid e yk;k €krk
gA vxy pj.k e vyx&vyx tip “lifey g tl fd
Qhpj dh 1gpku vkj VD lkukfed v kbueVA

lell; -1 1 thukfed] VKI{@IVifed Vi) eVixulfed
v/;;uk e mi;kx fd, thu oky vkiu&lkl 1,Vo;]j
vkj Infk MVkcl ubp of.kr fd; x, g] tk le;&le;
1j dN cklfxd fopkj djr g vij ¢R;d dk;cokg d
fy, mlg vyx djr gA
o thu 1gpku ,0 vu@e fo'y"k.k pj.k

vude foy'k.k foffuu U;Dyd ,fIM fo'kkrkvk dh

,d mipr Be> dk Intk nrk g vij vkt to Ipuk
fokku d Icl yxkrkj vug;kxk e 1 ,d gA ciFkfed
vude fo'y'k.k d fy, mi;kx fd, tu oky midj.k
oKkfud BkigR; e 0;kid =i I of.kr gA

e 10 ¢clLdj.k pj.k

Icl vi/kd bLreky fd, thku oky 1,Vo;jke I dN
;ok Iphc) gA

1- FASTQC% ,uth, 1 MVk dh x.koUk dih thp Vi)
fjrkv d fy,A

2- FasTx- VyfdVi vu@e MVk d gjQj vkj mud ck= i
sikrj.k d fy, ,d 1dtA

e vicyt ,o bj[k.k pj.k

;uth, 1 fo'y'%.k e Icl egRoi.k pj.kke 1 ,d M
ukok thuke vlcyh gA vicyh ¢f@d;k diQh tfVy g
vkj BIXr vij x.kolik oky ifj.ke mRilu dju d fy,
vriufgr rjidk dn 1e> vko*;d gA vu@ek di ,d
cMh ex=k dk Ivid 1j[k.k dju d fy, ,d InH dk
mi;kx djuk gA bu 1,fVo;j idtk d itN Bkekl;
f)kr BHko Bj[k.k LFkuk dk irk yxku db dki*k*k dj
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fp= 11 vkfeDI MVk fo'y'k.k dk ekud dk;cokgA
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Jok g vkj fQ okLro e Bj[k.k dk 1jk dj jok gA uhp]
dN Bcl vi/kd bLreky dh thku okyh ikjifjd
fo/kku BHk vk Bj[k.k ,Yxkjne Iphc) gA

14 veLveTw ,d Mh ukok thukfed 7 VkIfL@IVkfed
vicyj gA

2h soaP DE Novo% ,d M ukok y% vude vicyj gA

3h fViuVi vk, u,&0D; MV di ,d Mh ukok vlcyh
d fy;A

4h BLAT% ,d BLAST Tk VvykbueV Vy] fel jOjl
tiuke d vude d 1j[k.k d fy, tMtibu fd;k x;k gA

5% Bowtiews thukfed vude e y% U; Dy ; kVkboM vudek
d Ij[k.k dfy, ,d dk;deA

6k LVKjY ,d wvkj,u,&Ihd dk thuke Bjf[kr dju d
fy,A

o thu Hkfo"; ok.kh/ , ukV*ku pj .k

mPp x.koUkk oky ,ukV'ku igy vu@fer tiuke d
mi;kx dh ¢kko"kyrk dk vudyu djr gA okLro €]
0 thukfed vu@ek dk viu tfod dk; T tMuk THo
cukr gA ubp] dN Icl vi/kd bLreky fd, tku oky
vikj ikjafyd L ukViu midj.k fn[k, x, gA
1% ,UlEcy thuke ,ukV'ui ,d thu ,ukV ku Tkbiykbu
2h tuekd' ,d thu Hfo";ok.kh okyk 1,JVo;]j ftle
fuxjkun vk vn/k&fuxjkuh Viux “kifey gA
3t , ulhchvikb thuke , ukv kut ,u Bhchvib fukuy 1Vj
Q,J ck;kDuky, €h bUQ,e"kul Hyk €kjh thuke ,ukv*ku
1koiykbuA
foftkiu Bkrk 1 thukfed vude vkj ,ukV ku MVk
dk ,di—r dju vkj bu MVk d ckmftx] 1uikfilr vij
fo'y'.k di vuefr nu d fy,] tke cimgj tl
fotvyibt'u Vy fodflr fd, x, FA e[; thuke
ckmtjk €] ge ,ulcy thuke ckmtj vkj ,ulhchvikb
d tiuke ckmtj dk mYy[k djr g] Tk mijk& 1,9Vo;j
I €t gA

e Infk MVkc |

Mh,u,&vule.k —'Vdk.k @ifr u lex vude.k ykxr
dk cgr de dj fn;k g] ifj.keloz 1 mRilu vkdMk dh
ek=k e Hh cMh of) gb gA bld vylol Ixj vude.k
Hjk fufer yc jiME dk y% jiME sk mud €M Fjk
cny fnsk x;k FkA vu@e MVk ¢c/ku bl ¢dkj bu ub
Ifo/kkvk 1 chkfor F] u, to Bpuk fokku —f'Vdk.k

dh vio";drk gkrh g] ;gk rd fd MVk Ixghr dju]
nlku vkj mudk mizkx dju d Intk e H0A u, vij
vikd €y MVicl ¢f@;k MVk vkj Dojh vu@e MVk
d fy, vudfyr bVjQI ¢nku djuk vko®;d gA
utp] dN BIcl vi/kd bLreky fd, tku oky wvkj

ikjifyd MVicl dk mYy[k fd;k x;k gA
1 vkgMhah/ Yok jkbcklkey vikj,u, thu d fjikfeVj]

dk mi;kx dj oxidj.k Lok; Ukrk d fy, fd;k thrk gA
2- dbthehh thu d dk;lRed ,ukV'ku d fy, ,di—r

I 1k/kuA
3- uniproT% dk;kRed -1 1 ,ukVV ¢kViu vu@ek

dk ,d MViclA
4- tucd! ,ulhchvib Hjk fufer] 2501000 I vfid
cthfr;k d thuke —";k dk ,d cMk Ixg gA MVk dk
;ullichvib dh fjVhoy ¢.kyh d el/;e 1 ,D1T fd;k
th Idrk g fel Vit dgk thrk gA Ixg e difMx
vkj viu;f=r {=] cetvj] Vfeuvy] ,DI,u] bV,u] fjipv
{i= "lkfey gA
—f'k e ,uth, I MVk fo"y'k.k dh Hfedk
uth, % di ,d u;h in"f enku dj jok g vij 1k
,0 tuojk e okNuh; y{k.k vkj ¢ctuu fu.k;k db
igpku djuk] Vd djuk vkj ¢clkj djuk BHko cukrk gA
nfu;k d 400 [k] mRiknu B Jkx vkj div u'V gk x,
g ,uth, I 1k dh chekfj;k d Tkr dk vd dju e
enn dj jgk g vkj , Ih chekfj;k sk divk dk [iRe dju
d mik; B>k jogkgA bl 1 le; e —f'k mRikndrk
e 1/ dh IHkouk g tc Hfe mi;kx e deh vk jgh g
nfu;k dh vkcknh yxkrkj c< jgh g] vkj tyok; ifjoru
d cHiko 1 Qlyk d lkeu vku oty tfod vkj vifod
ruko c< jg gA ;g db ctir;k 1 1j thuke dh
vu@e.k mud IxBu dk ifjtkfkr dju dhi vuefr nrk
g vk mudh dk;{kerk dk Te>u d fy, "k#virh fcn
¢nku djrk gA

Icfikr vk.kiod thudkjh d mi; & Kku dh miyflk

d fy, bcki/kr ¢;kl] €0 fd V@I kuy Vi chfVvke
IDofIx 1 mRilu gku oky] thuke di thu Bkexh vkj
bldh e[; dk;{kerk dk cgrj <x I fpf=r dju d
fy, Hh vko®;d gA bu ¢;klk 1 okLro e IHd tfod
fokku vkj —f'% e Hh cMh ¢xfr gbA bl d vykok| thu
dh €fVyrk vij mudh uVofdx Hh ey i I QIyk
;k1'Wku d fy, ¢tuu vkl e vuokinr giu d fy,
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ekfyd g] tk mud LoiLF;] cfrjk/k vkj mRikndrk e
;kxnku nrk gA

njvly] -k e thukfeDI dk ;kxnku fof*'k'V ¢k = ih
y{k.k T €M thuk dh igpku vkj gjQj d BkF& BkFk
ofj,V d ekdj&vilLVM p;u Hjk ¢tuu dju bR;kn
gA e[; mi"; QUyk ;k i'kku thuke d V/;;u d
ek/;e 1 vikuo Belkku [Keuk [k] m]lkx d fy,
Lj{k.k vkj fVAkA mRikndrk d fy, thudkjh ciir
djuk gA ;=] feéh vkj 1"kku ekb@kck;ke Hh —'% e
egRoi.k Hfedk futkkr g D;kd ;g ikk d LokF; vo
feéh d to jklk;fud x.k dk fu/ijr djrk g] vkj
mit wvkj x.olk y{k.& nkuk dk cHkfor djrk gA
gkykid] jkxk.kvk vk feu lenk;k e o “kfey g] mud
fy, cgr de Kku miy(k gA ,d mnigj.k d -1 €]
;0 Londkj fd;k tkrk g fd feéh 1Foh 1j Bcl cM
dicu tyk'k;ke I ,d g] vkj ckdfj;kvI feéh ck;kekll
dh ,d egRoi.k ek=k dk xBu djr gA

—f'k e eVixukfeDl dk vug;kx feéh vij 1k/ik d
cdn e I{ethok d BiFk& BkFk fof*k'V Ardk 5k vk e
gku oky bVjD'ku d €fVy 1Vu dk fpf=r dju d fy,
o mi;&a Mkfer gviA eVixukfeDI v/;;u 1k d
ikk.k e ;k rRok d p@ e feéh d thok.kvk dh Hfedk
dk Be>u e th enn dj Idrk gA vix d vug;kx u,
thu] to&mRiknk] 1k d fodkl dk c<kok nu oky
I{ethok dn [kt dk c<kok n Idr g] tk ruko ;k
fMfLevifl I dh ¢frfd;k €1 cklfxd igyvk dk Ie>u
d fy, mi;kxh gA nljh vkj] Inbk thuke dh c<rt
I[;ku ,dy U;Dy;kkoM 1,yte,fQTe &, I,uiti €l
0;faxr thuke I mRifjoru dk ,d MVk ckir dju d
fy,] thuke flurk v/;;u dh fin*k e vul /ku ¢;kIk
dk ckfhkr fd;kA ,B,uih 1Kk e Bcl ¢pj ek=k e
miyCk Mi,u, vu@e flurk dk c¢dkj g vkj bl cM
MVk Ixg dk mi;kx —f% e =fp dhi ¢tifr;k e dju
d fy, d fy, db to Ipuk foKku midj.k fodflr
fd, x, FA

fu"d'

vxyh 1i<h d vu@e.k cMh ek=k e MVk mRilu dj jok
g vk ,uth, I MVk d fo'y'%.k d fy, dEl;Vikuy
ikbiykbu d fodkl dh vko™;drk gkrti g] [kldj €c
eYVh&vifeDl —f'Vdk.k ykx gkr gA vxyh i<h d
vu@e.k MVk d fy, db mil;kl dEl;V'uy J.kuhfr;k
vkj wvug;kxk dk gk Bekfkr fd;k x;k gA ;g
dtl;V'kuy thukieDl vij MVkicl d wvug;kxk e
I cf/kr fof/k vkj —f'Vdk.k e B/kj Ho djr gA eulfgr]
;0 fo'k'k eik "Whdrivk vkj Nk=k dk vxyh i<t d
vu@e.k MVk fo'y'k.k d ckj e viu Kku dk viMv
dju e enn djxkA
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