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A systems biology approach uncovers a gene co-expression network associated with cell wall
degradability in maize

AsTop:: Cuello, C (Cuello, Clement)! 1:7]; Baldy, A (Baldy, Aurelie){ 1 ; Brunaud, V (Brunaud, Veronique)! 31; Joets, J (Joets, Johann)[4]; Delannoy, E
(Delannoy, Etienne)[ 23] ; Jacquemot, MP (Jacquemot, Marie—Pierre)[ 11 ; Botran, L (Botran, Lucy}[ 11 ; Griveau, Y (Griveau, VVES)[ 1] ; Guichard, C (Guichard,
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AHHOTaLua

Understanding the mechanisms triggering variation of cell wall degradability is a prerequisite to improving the energy value of lignocellulosic biomass for
animal feed or biorefinery. Here, we implemented a multiscale systems approach to shed light on the genetic basis of cell wall degradability in maize. We
demonstrated that allele replacement in two pairs of near-isogenic lines at a region encompassing a major quantitative trait locus (QTL) for cell wall
degradability led to phenotypic variation of a similar magnitude and sign to that expected from a QTL analysis of cell wall degradability in the F271 x F288
recombinant inbred line progeny. Using DNA sequences within the QTL interval of both F271 and F288 inbred lines and Illumina RNA sequencing datasets
from internodes of the selected near-isogenic lines, we annotated the genes present in the QTL interval and provided evidence that allelic variation at the
introgressed QTL region gives rise to changes in gene 1. The identification of a gene co-expression network associated with cell wall-
related trait variation revealed that the favorable F288 alleles exploit biological processes related to oxidation-reduction, regulation of hydrogen peroxide

metabolism, protein folding and hormone responses. Nested in modules of co-expressed genes, potential new cell-wall regulators were identified, including
two transcription factors of the group VIl ethylene response factor family, that could be exploited to fine-tune cell wall degradability. Overall, these findings
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BCI YKPATHCbKI HAYKOBI }KYPHA/TN Y SCOPUS
TA WEB OF SCIENCE

KopucHa iHdhopmalin KypHanu LliHu Ta nocnyrm Hawwi pobotu KoHtaktn [onoBHa

BCl YKPAIHCbKI HAYKOBI XXYPHAJIN Y SCOPUS TA WEB OF SCIENCE

LLlaHOBHI KOReri, MponoHyeMo 40 BalLsi yBark Nepenix yKpaiHChbKUX HAYKOBWX AYPHaIB, AKi IHOEKCYIOTECA B MiXXHAPOOHWX HayKOMETpWYHKUX 6asax Scopus Ta/ato Web of
Science Core Collection Bcroro 132 Bugane. [1aTa ocTanHboro oHdoBnerqa- 07.02.2021

MM HaMaraemoch NATPMMYBATH NEPENiK Y MaKCUMaNbHO aKTYanbHOMY, 3pY4HOMY Ta IHDOPMaTUBHOMY CTaHi.
MoACHEHHA 00 CTOBMLIB BM MOXKETE 3HAATW Y NpUMIiTKaX. BCi yTOUYHEHHS LaHIX MOXKHA HAACKMNATV Ha NOLWTY Mail@openscience.in.ua.
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(Print&El) 2015
n Physics and astronomy Low Temperature Physics 1063-777X 0,748 SCIE(0,825) Xapkis/ 10;13
1080-6517  1997-2020 19972020  Hbko-Mopk
Mn Physics and astronomy Ukrainian Journal of Physical Optics 1609-1833 0464 SCIE (0,804) Kwis 10
YKpaiHCBKUA XKypHan I3W4HOT ONTUKIA 1816-2002 2000-2020 2008-2020
n Chemistry Theoretical and Experimental Chemistry 0040-5760 0,196 SCIE(0,750) Kwiis / 10;16
1573-935X  1967-2020 20082020  Hbko-Mopk
Mn Earth and planetary sciences;  Kinematics and Physics of Celestial Bodies 0884-5913 0,324 SCIE (0,493) Kwiis / 10
Physics and Astronomy Kinematuxa | QisuKa HeGecHWx Tin 1934-8401 2009-2020 2008-2020 Hbro-Mopk
n Biochemistry, genetics and Cytology and Genetics 0564-3783 0,278 SCIE (0,408) Kwiis / 09;22
molecular biclogy; Medicine LinTonaria | reHeTvka 0095-4527  2009-2020 2007-2020 Hbro-Aopk
Mn Biochemistry, genetics and Neurophysiology 0080-2977 0,230 SCIE (0,267) Kwis / 09;10;

molecular biology; Heipodisionoria 1573-9007  1969-2020 1979-2020 Hbro-Mlopk 22

https://openscience.in.ua/ua-journals
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AaHnx HaykoBoi iHpopmauii «MEDLINE with Full Text», aky
iHOEKCYE 0AHa 3 HaMbiNbLMX NPUBATHUX Ta CIMEMHUX KOMMAHINA Y
CnonyyeHnux LLtatax - EBSCO Information Services.

MEDLINE 3 nosHumM meKcmom HAOAE asmopumemHy MeOUYHy
iHbopmayito npo meoOuyUHY, CeCMPUHCbKY Ccnpasy, CmMomamornoziro,
eemepuHapit, cucmemy OXOPOHU 300p08'A i OOKAMIHIYHIi HaYKu, 3HaliOeHy 8
MEDLINE, naroc 6a3a 0aHux micmums noeHi mekcmu 0aa b6inow Hixc 1470
XCypHanie, npoiHoekcoeaHux 6 MEDLINE. 3 Hux 6au3bko 1450 - maromeo
iHOeKcyBaHHs 8i0 KipKu 00 Kipku 8 MEDLINE.

A i3 HUX 558 He 3HanaeHi 3 NOBHUM TEKCTOM Hi B OAHIN 3 Bepcin Academic
Search, Health Source abo Biomedical Reference Collection.



EBSCO - Lie NOTYXHa onepaTneHa A0BIAKOBO-
6ibniorpadivyHa cuctema, AKa HaJa€ LUMPOKNIA CNEKTP
pedpepaTMBHUX Ta MOBHOTEKCTOBUX 3araibHOAOCTYNHUX
6a3 aaHuX BiA, BigOMUX iIHPOPMaALLMHMX NOCTa4aIbHUKIB.

IHpopmauyia npedcmasneHa eaponelicbKumu mosamu,
nowyK 8e0emsca aHanilicbKo MOBOIO.
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