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Table 1. Results of quantitative trait loci (QTL) analysis by QTL Cartographer 2.5 in the Roshan and
SuperHead#2 mapping population under salt-stress conditions
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Figure 1. Genetic linkage map of 12 linkage groups and comparative maps for detected quantitative trait loci (QTLS)
for all evaluated traits for some chromosomes (Length of bars indicate 1 LOD interval for detected QTLS).
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Table 2. Results of BLAST analysis for QTLs on physical map, (maximum value E = 1e-50, minimum 95%
sequence identity (ID%)
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Table 3. Total number of positional candidate genes

05,5 33 QTL Oluwds! Al 33 QTL Olaweds! alsld slads slaws
QTL el
oTL G e Rl) (S5 ek Glodn) S5 ot ECOE
name Linkage  QTL confidence interval on QTL confidence interval on the No. of positional
group the genetic map (cM) physical map (bp) candidate genes
QDWR1-2D1 2D1 wpt-9749-wpt-668239 550650160-605625648 1412
QDWR1-2D1 1D1 wpt-9664-wpt-667287 18433982-19794573 90
QRL.5B1 5B1 wpt-8604-wpt-4996 20814366-64687523 572
QNA-2D1 2D1 wpt-9749-wpt-668239 550650160-605625648 1412
¥ 3486
Total
S 5500 gD bl s @Lﬁ —¢ Jsd
Table 4. Gene ontology results of positional candidate genes
Cdo QTLrU GO aasin 3 S8 Cho s S350 S b 55 3las
Trait QTL name GO ID Functional description Number in input list
P:G0:0046148 Pigment biosynthetic process 5
P:G0:0042440 Pigment metabolic process 5
Wiy KES O F:G0:0004097 Catechol oxidase activity 5
Dry weight of QDWR1-2D1 Oxidoreductase activity, acting on
yrootg F:G0:0016682 diphenols and related substances as 5
donors, oxygen as acceptor
-cO- Oxidoreductase activity, acting on
F-.G0:0016679 diphenols and related substances as donors 5
P:G0:0042592 Homeostatic process 7
P:G0:0045454 Cell redox homeostasis 6
P:G0:0019725 Cellular homeostasis 6
P:G0:0065008 Regulation of biological quality 7
wioy Jsb F:G0:0015036 Disulfide oxidoreductase activity 6
§ QRL.5B1 F-GO-001 Protein disulfide oxidoreductase
Root |ength :G0:0015035 activity 6
.cO- Oxidoreductase activity, acting on a
F:G0:0016667 sulfur group of donors 6
F:G0:0009055 Electron carrier activity 6
C:G0:0005623 Cell 30
P:G0:0046148 Pigment biosynthetic process 5
P:G0:0042440 Pigment metabolic process 5
F:G0:0004097 Catechol oxidase activity 5
o } Oxidoreductase activity, acting on
Sodium QNA-2D1 F:G0:0016682 diphenols and related substances as 5
~ donors, oxygen as acceptor
F:GO:0016679 Oxidoreductase activity, acting on diphenols 5

and related substances as donors
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Table 3. Gene ontological analysis of major candida genes involved in salinity tolerance in experimental wheat genotypes

QTL (L 0 4l 8 o5 05 50 5 Shas 03 (S5 P Ml b
QTL name Gene ID Protein Gene GO- molecular function GO-biological process
QDWR2-2D1  TraesCS2D02G468 . Catechol oxidase activity Source: Interpro  Pigment biosynthetic
QNA-2DL 200 Polyphenol oxidase  Ppo Metal ion binding DroCess
QDWR2-2D1  TraesCS2D02G468 Genome assembly, Pno Catechol oxidase activity Source: Interpro  Pigment biosynthetic
QNA-2D1 200 chromosome: I P Metal ion binding process
QDWR2-2D1 TraesCS2D02G468 . _~1 Catechol oxidase activity Source: Interpro  Pigment biosynthetic
QNA-2D1 200 Polyphenal oxinaseSSPPO-DI Metal ion binding process
QDWR2-2D1  TraesCS2D02G468 : ) )
QNA-2D1 200 Polyphenol oxidase PPO
QDWR2-2D1 TraesCS2D02G468 . ) )
QNA-2D1 600 Polyphenol oxidase PPO-D2
i TraesCS5B02G054 NAC transcription -~ Regulation of transcription,
QRL-5B1 200 factor6A  NACBA DNA binding DNA-templated
Nuclear - - .
QRL-5B1 TraesCS5B02G028 cription factor NFYA-B6 DNA-binding transcription factor activity )
500 h DNA binding
Y subunit
QRLsBL  11AeSCRR02C0%  vippgses A DNA binding -
ATP binding DNA recombination
Damaged DNA binding double-strand break repair
QRL-5B1 TraesCiS()%OZGOS? Ku70 N/A DNA helicase activity via nonhomologous end
Hydrolase activity joining
Telomeric DNA binding telomere maintenance
TraesCS5B02G054  18S subunit
QRL-5B1 000 ribosomal protein . )
ATP synthase Lipid binding
QRL-5B1 TraesCSYEE)%OZGOSZ subunit c, atpH  Proton-transporting atp synthase activity, -
chloroplastic rotational mechanism
Glutathione metabolic
QRL-5B1 TragsCS5B02G055  Glutathione ) Glutathione transferase activity process
900 transferase Maleylacetoacetate isomerase activity ~ L-phenylalanine catabolic
process
TraesCS5B02G026 MBD domain- _—
QRL-5B1 600 containing protein . DNA binding )
TraesCS5B02G039  60S ribosomal : . - .
QRL-5B1 700 protein L36 - Structural constituent of ribosome Cytoplasmic translation
Glutaredoxin
QRL-5B1 Traes(-55B02G043 domain-containing - Protein disulfide oxidoreductase activity -
300 protein
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Table 5. (Continued)

QTL ¢ 05 b 3 55 05 I 3 Sl 05 S5 el
QTL name Gene ID Protein Gene GO- molecular function GO-biological process
Glutaredoxin
QRL-5B1 Traescsl%%026049 domain-containing - Protein disulfide oxidoreductase activity -
protein
QRL-5B1 TraesCS5B02G047  Uncharacterized ) DNA binding }
200 protein Lipid binding
Auxin-activated signaling
] TraesCS5B02G039  Auxin response ) - pathway
QRL-5B1 800 factor DNA binding Regulation of transcription,
dna-templated
Glutaredoxin
QRL-5B1 TraesCiS()%OZGMS domain-containing - Protein disulfide oxidoreductase activity -
protein
Nuclear DNA-binding transcription factor activity,
QRL-5B1 TraesCS5B02G047 transcriotion factor ) RNA polymerase I1-specific Regulation of transcription
100 v sFl)Jbunit RNA polymerase I1 cis-regulatory region by RNA polymerase |1
sequence-specific DNA binding
Glutathione metabolic
QRL-5B1 TraesCS5B02G057  Glutathione ) Glutathione transferase activity process
800 transferase Maleylacetoacetate isomerase activity  L-phenylalanine catabolic
process
TraesCS5B02G032  Uncharacterized Large ribosomal subunit rma binding .
QRL-5B1 200 protein . Structural constituent of ribosome Translation
- Oxidoreductase activity Heme biosynthetic process
QRL-5B1 TraesCSéSO%OZGO49 Prot%pg)r(pi)gggénoge - Oxygen-dependent protoporphyrinogen  Protoporphyrinogen IX
oxidase activity biosynthetic process
Xvloalucan Hydrolase activity, hydrolyzing O- Cell wall organization
QRL-5B1 TraesCS5B02G028 endot%/angglucosyla ) glycosyl compounds Xyloglucan metabolic
800 se/hvdrolase Xyloglucan: xyloglucosyl transferase process
4 ) activity o Cell wall biogenesis
ORLsB]  TraesCSSB02G042  LeucylRNA ) Am'”oa"}('#”giﬁg'iﬂgg activity Leucyl-ma
800 synthetase Leucine-tma ligase activity aminoacylation
; ; Carbohydrate binding
QRL-5B1 TraesC%%%02G039 gﬁﬁ?ﬁ%g%ﬁg;‘ - Transferase activity, transferring hexosyl  Protein glycosylation
o groups ) o
QRL-5B1 TraesC8250%026054 NAC]E ;éfgrsg%)tlon B DNA binding Regu:%tll\loR _ct); rtggrll;tceréptlon,
Glutaredoxin
QRL-5B1 TraesCSéSO%OZGMS domain-containing - Protein disulfide oxidoreductase activity -
protein
Glutaredoxin
QRL-5B1 TraesCSéSOBOZGO48 domain-containing - Protein disulfide oxidoreductase activity -
protein
Glutaredoxin
QRL-5B1 TraesCSéSO%OZGMQ domain-containing - Protein disulfide oxidoreductase activity -
protein
QRL-5B1 TraesCSl%%OZGOM CASP-like protein - 4 irons, 4 sulfur cluster binding -
Aspartyl esterase activity Cell wall modification
QRL-5B1 TraesC%SO%OZGMS Pectinesterase - Pectinesterase activity Pectin catabolic process
Pectinesterase inhibitor activity -
30S ribosomal -
TraesCS5B02G047 : Rrna binding .
QRL-5B1 30 fﬁ%%g%g . . Structural constituent of ribosome Translation
Nucleosome assembly
TraesCS5B02G043  Uncharacterized . . Photomorphogenesis
QRL-5B1 100 protein Double-stranded telomeric DNA binding Regulation of transcription,
DNA-templated
Nuclear DNA-binding transcription factor activity,
] TraesCS5B02G028 P ) RNA polymerase I1-specific Regulation of transcription
QRL-5B1 500 trans\c(nspatkl)clnjr:];‘fctor RNA polymerase 11 cis-regulatory region by RNA polymerase 1

sequence-specific DNA binding
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Abstract

Salinity stress falls into the major environmental factors that limit the production of various crops, including
wheat. An effective approach to reducing the impacts of stress is the production of new salinity-tolerant
cultivars. Accordingly, identifying effective genes and molecular mechanisms responsible for salinity
tolerance is an essential step for breeding programs. In this investigation, a population of F12 recombinant
inbred lines (RIL) comprising 186 genotypes was studied to identify the loci that control some physiological
traits and element concentrations in the wheat seedling stage under salinity stress. Totally, 12 quantitative
traits loci (QTLs) were identified for wet weight, dry weight, length, and sodium and potassium contents
using the composite interval mapping (CIM) analysis. Most of the identified QTLs were located on
chromosomes B and D. A gene ontology (GO) analysis specified candidate genes in QTL regions. However,
it is noteworthy that candidate genes need confirmation using marker-assisted identification. The prioritization
of genes resulted in determining 3486 candidate genes in 19 GO phrases (including eight biological
processes). These genes are involved in the processes of glutathione metabolism, L-phenylalanine catabolism,
cytoplasmic translation, auxin-activated signaling pathway, transcriptional regulation, DNA-patterning,
protoporphyrinogen X, cell wall organization and genesis, xyloglucan tRNA metabolism, protein
glycosylation, pigment biosynthesis, etc. GO may be introduced for identifying novel CGs in which the
associated QTL is responsible for complicated traits.
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