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Requirement
A A f’
4 ﬁ [
Improved Establish the breeding lines
hybrid performance fOFhZQEPg;;g:g:ed
2
Enhance the To multiply a
hybrid stability highly heterozygous
plants
Reverse
Applications Breeding Benefits
Reconstruction of Breeding on the Large populations of Increases the number of
heterozygous germplasm single chromosome leve plants can be generated genetic combinations
«‘ﬂ
Backcrossipg in cytoplasmic Accelerates the Facilitates selection of
male sterility background breeding process superior hybrid plants
o AYE <. f—¢PoBOfaP L —%¥Fe "t T ettt T o %o
folWaeamt. ‘o, cofoea "t —%F "F . tee—ttdF 7%, "<TZfe-
Haploid
S.No. Crop chromosome Probability level
number (n)

0.90 0.95 0.99 1.00
1. Arabidopsis thaliana 5 13 14 18 47
2 Spinach, maize 6 18 20 25 67
3 Cucumber 7 25 28 35 94
4 Onion 8 35 40 49 133

Barley, carrot, beetroot, brassica
5 4 9 49 56 69 188
vegetables, and lettuce
Maize, sorghum, asparagus, and
6 5 parag 10 69 79 98 266
cocoa
Banana, watermelon, celery,
7 y 11 98 111 138 377
fennel, and common bean

8 Tomato, pepper, and brinjal 12 138 157 195 532

FoZRAT 7ot <ofHbol¥s e f— oo Secd 7 foo  —FpfAc.. o

uyra 9 trtu SHZc<..fZ 2 %d ZZ-—«Pmitta
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Method Benefits Bottlenecks References
1.L i t
O_W ru?nlng €0S ) 1. Unstable frequency of gene
2. Gene silencing of multiple . .
silencing
homologous genes at the same 2. Range of application limited to
RNAi time - Range ot applcati [10], [13], [14]
_ _ some species
3. Heritable and can be tissue- _
e 3. Effect on non-desirable/non-
specific or temporal
target genes
1. Transformation: not
mandatory
2. Rapid outcomes and easy to
use
Virus- . . . . 1. Highly transient
3. Potential of ind tial
induced gene otentiarotin ucmg partia 2. Limited host range [15], [8], [16],
) , loss of gene function , ,
silencing 3. Lack of missense mutations [17]
VIGS 4. Silenci iabili
( ) 4. Alternative technology where flencing variabliity
RNAi is not applicable i.e., lettuce
and tomato
1. High throughput potential and
heritable
1. Being T-DNA/t -
2. Obtain stable desirable with emns /.r'ans'poson
_ based, the probability is always
less unwanted mutation : )
_ there that the desired mutation
3. Well adapted for studies of .
Insertional loss/gain function might never be found
} i ) 2. T-DNA mutagenesis cannot be [18], [19], [20]
mutagenesis | 4. Generation of overexpression :
) studied
lines/mutants - . s
R ) ) 3. Less efficient in providing
5. Availability of mutant libraries ) ) _
, , ) desirable information about
6. Easy detection of mutation site ,
genes of interest
by PCR
7. Suitable for non-transformants
1. Suitable for non-transformable 1. Having low-medium
species having stable mutations throughput
2. Having multiple alleles per 2. High running cost and
TILLING locus comparatively expensive [21], [22], [23],
3. Can obtain missense mutation 3. Screening of large mutant [24]
with complete loss of function population required
4. Highly efficient 4. Low probability of getting
desirable mutation
1. Limited fhosts i.e., not
1. Wider adaptability for high- .1m1 eC range o1 105t 1.8, 1o
_ suitable for non-transformants
Ectopic throughput screening 2. Generation of misleadin
p. 2. Right choice for studying ' & [25], [26], [27]
expression neomorphs

transgene expression or gain of
function

3. Exogenous regulatory sequence
can alternate levels of expression
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[oZViaf %k %bokcd Ztke . Scfefflof—c edSde et "fe cofoatWbed.. o ecs

Target genes for chiasmata Target genes involved in Ta.rget genes
S. No. . .. required for gene
formation chromosome pairing )
conversion
RAD51, RAD52, RAD54, RAD55 and
1. SP0O11 RADS7 SGS1
2. MER1, MER2 MER3, ZIP1, ZIP2, ME15, MEI218, SSC1 MSH4
DMC(1 i.e., the most commonly
targeted gene among all (Brassica
3. MEl4 carinata, Brassica oleracea, Arabiopsis MSHS5 (Solanum
thaliana, Solanum melongena, melongena)
Solanum Lycopersicon, Nicotiana
tabacum
4. RAD50 SMC3 ZIP1, ZIP2
5. MREZ2, MRE4, MRE11 MND1, MSH2, MSH3, MSH6, PMS1 MLH1, MLH3
6. RED1 SAE2, SAE3 MEC1
7. REC102, REC104, REC114 REC8, RPA, SCP3 -
8. HOP1 HOP2 -
0. XRS2 HIM6, RED1, RAD57, -
foZZce " L fom " PafTfZfTRESS et 2o
VIGS vector Form Virus genus Crop Viral response | Reference
Tomato z.onate spot RNA Orthotospovirus Tomato Severe [42]
virus
Maize rayadofino | p\ s Marafivirus Maize Mild [43]
virus
Tobacco Rattle Virus RNA Tobravirus Tobacco (Nicotiana Mild [44]
(TRV) attenuate)
Papaya leaf
distortion mosaic RNA Potyvirus Papaya Mild [45]
virus (PLMV)
Cucumber green
mottle mosaic virus RNA Tobamovirus Cucurbits Mild [46]
(CGMV)
Apple latent
spherical virus RNA Cheravirus Silene latifolia Severe [47]
(ALSV)
T?}?:EZ(ETMI\;\S;IC RNA Tobamovirus Tomat::)ilitlci) bacco, Severe [48]
Cucumber Mosaic Tomato, cucumber,
Virus (CMV) RNA Cucumovirus Ar'abldOpSI:S‘ None [16], [49]
thaliana, maize
Bag?:uzt&psx\(;;alc RNA Hordeivirus Malzs;n/:;at & Moderate [50]
Turnip Yellow RNA Tymovirus Brassicas Mild [51]
Mosaic Virus
uytéa 9 trtu SHZc<..fZ 2 %d ZZ-—«Pmitta
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African Cassava
o v DNA Begomovirus Cassava Variable [52]
Mosaic Virus
Tobacco Rattle Virus
1 RrNa Tobravirus Spinach & potato Mild [53]
(TRV)
Potato Virus X (PVX) RNA Potexvirus Potato Moderate [54]
Cabbage,
Cabbage Leaf Curl
DNA Begomovirus cauliflower, and Moderate 55
Virus (CbLCV) & . >3]
broccoli
Tomato Yellow Leaf
DNA B i T t N 56
Curl Virus (TYLCY) egomovirus omato © [56]
fo2ffaces QR e oY%l o —S%o 7, T
Crop List of TILLING Project Organization
Arabidopsis CAN-TILL University of British, Columbia, Canada
Ri Rice TILLING platform National Institute of Genetics, Japan
ice
Davis TILLING Project University of California, USA
Wheat Arcadia Bioscience TILLING Arcadia Bioscience, USA
Barley Barley TILLING SCRI, Scotland
Beans USDA Bean TILLING Project USDA
Cabbage, _ MBGP TILLING Multlnatlo-nal
mustard, turnip Consortia
Drosophila Seattle TILLING Project Seattle, USA
P
ea, rapeseed, URGY TILLING Project URGY, France
tomato
e o
S& S'—A& '*%o & c<fe% fe &cZte. 2id%. BFrFe yad —— fAf Tt BZTF Af—caSfetZ8 "< %t”
’Zf-V—A-(V:%SV—-ae("%o—i.!-.ZktZH- <2 %"t ."edda a It-viié”‘-!vi“i‘f:f>Z¢<"f<CBf$,,¢T:)‘°TS>,,”<T-
I-S'tézZ " Aattatvrrasv{esxsa ™M ZB "ot Z6S T eced ZLfe<'Z@rzanaa
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