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Background

Lignocellulosic biomass from short-rotation coppice (SRC) poplar is a
renewable resource of interest for producing second generation biofuels.
However, current poplar varieties have not been breed for this purpose. In
order to optimize their biomass conversion Into simple sugars
(saccharification), we need to gain understanding into the genetic
architecture of wood chemical properties. In this context, several genetic
studies have been carried out over the last 5 years in various poplar
species. Genomic regions controlling lignin content and composition, and
5-and 6-C sugar contents from cellulose and hemicellulose have also been
identified either through QTL mapping Iin biparental crosses (1, 2) or

Despite the established relationships between wood
chemical properties and saccharification yield (5, 6), the
impact of loci affecting chemical properties onto biofuel
production has not been assessed. In willow, one study has
reported several QTLs controlling saccharification yield but
their relationships with wood chemical properties were not
assessed (7). The present work aimed at specifically
addressing this point by studying jointly the genetic variability
of wood chemical properties and saccharification potential and

Table 1. Descriptive statistics, NIR calibration models and broad sense heritability estimates for 12
Mel—hods phenotypes related to the chemical composition and saccharification potential of wood samples
from a P. nigra F1 mapping pedigree

Calibrati t (n=100 NIR Predicti =479
Near Infrared Spectroscopy (NIR) has been used as a | —— | )Rz cv rremen o . ———
high throughput phenotyping technique for predicting 12 [ ™" mean (sd) "o o fecan (600 meln (st C':z]'p . Lambd mean (sd) H (se)
phenotypes related to the chemical propertes and e | a
- - , : emical properties
Sac_:Cha'_"ﬁcahon potential of 479 P. nigra samples, from Extractives content (%) | 8.88 (2.74) 0.87 0.83 (0.01) 1.12(0.03) 2.46 (0.07) 5 3 131 | 9.18 (2.33) 0.56(0.05)
calibraion models developed In a subset of 100 samples. Lignin content (%) 25.11 (1.60) 0.86 0.83 (0.01) 0.63(0.02) 2.42(0.06) 5 10 505 | 25.35 (1.35) 0.56(0.05)
From these predicted values a genetic ana|ysi5 was camed HoIoceI_IL_JIos_e content (0-/0) 66.00 (2.49) 0.88 0.84 (0.01) 0.97 (0.03) 2.49(0.08) 6 13 279 |65.90 (2.44) 0.67(0.04)
out in order to evaluate their broad sense heritability. S;O‘jgglzrgf;'r‘s’" Potential
Afterwards, we used a recently developed genetic map (8) to Total Sugars (umol mg-1) | 0.16 (0.08) 0.91 0.88 (0.01) 0.03 (0.001) 2.92 (0.09) 5 0 72 | 0.16 (0.06) 0.58(0.05)
identify loci that control the genetic vanability of phenotypes Glucose (umol mg-1) 0.07 (0.02) 0.87 0.85(0.01) 0.01 (0.0002) 2.60 (0.06) 4 0 46 | 0.08 (0.01) 0.54(0.05)
related to chemical prOpertieS and saccharification pOtentiaI Proportion of Glucose 0.54 (0.14) 0.89 0.84 (0.01) 0.06 (0.002) 2.52(0.10) 6 1 262 0.49 (0.13) 0.56(0.05)
' Solubilized Sugars
Total Sugars (umol mg-1) | 0.50 (0.08) 0.83 0.78 (0.01) 0.03 (0.001) 2.17 (0.07) 5 20 251 | 0.47 (0.06) 0.60(0.04)
Glucose (umol mg-1) 0.27 (0.05) 0.86 0.80(0.02) 0.02 (0.001) 2.27 (0.09) 6 9 105 | 0.25 (0.05) 0.67(0.04)
Results Proportion of Glucose 0.55 (0.09) 0.89 0.85(0.01) 0.03 (0.001) 2.63(0.09) 5 1 80 | 0.53 (0.08) 0.56(0.05)
Hydrolyzed Sugars
phenotypes In the entire mapping population (lable Total Sugars (umol mg-1) | 0.35 (0.06) 0.82 0.77 (0.02) 0.02 (0.001) 2.10 (0.07) 6 27 262 | 0.31 (0.05) 0.76(0.03)
1) Predicted ValueS dlsplayed 3 Significant VariatiOn Glucose (umol mg-1) 0.20 (0.05) 0.87 0.83(0.01) 0.02(0.001) 2.41(0.08) 6 9 67 0.18 (0.06) 0.54(0.05)
' Proportion of Glucose (0.07) 0.80 (0.01) 0.03 (0.001) 2.26 (0.07) (0.06) 0.47(0.05)

\{Vithin the mapping population, Wit.h [JaS gl [ 10 1. Schematic representation of the QTLs detected on (a) LGs Il and (b) XIII for lignin content,
lignin and holocellulose contents ranging between 21 soluble sugars and proportion of glucose in hydrolyzed sugars, and alignement on P. trichocarpa

and 28 % and 51 and 73 %, respectively. Further

P. trichocarpa (v2) Genetic Map (consensus) Novaes et al., 2009 P. trichocarpa (v2) Genetic Map (consensus)

a chrz LG I ms lusw | D LG XIl Chr13 LG Xl

— GCPM_2218

genetic analysis revealed that a significant proportion o - B e =
of the phenotypic variability was controlled by 10105bp  pucc sar - GC.0e :HH oo \/ﬁ
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marginally explained between 2.2 and 16% of the
phenotypic variance. Noticeably, one of them had
opposite effects on lignin and solubilized sugars
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