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Figure Supplementary 1.  Phoenix dactylifera development and organ morphology. 
A/ Early stage of germination. 
B/ A seedling with long and twisted sheathing portion of a cotyledon and a short radicle (r). 
C/ Seminal root (sr) starts to grow in coordination with the first foliage leaf which emerges from a slit-shaped opening in the sheathing portion of the cotyledon. 
D/ A two-month-old seedling with first foliage leaf and seminal root forming multiple laterals. 
E/ A one-year-old seedling with developing fourth foliage leaf and several adventitious roots in addition to the seminal root. Unlike adult plants, young plants develop only simple leaves. 
F, G, I/ Compound leaves of 10-year-old plants have a typical pinnate arrangement. A massive and long-lasting sheath is attached to the stem, forming its protective covering. A petiole of the leaf axis is extended to the rachis and bears individual leaflets. The basal leaflets are short, thin and spiny, the rest of the leaflets have adaxial V-shape folding. 
H/ The root system of a 10-year-old plant grown in a pot, formed by numerous adventitious and lateral roots.  


























[image: ]Figure Supplementary 2. Raman spectra of cell walls obtained from individual tissues in adventitious roots (A, B) and leaves (C), collected from a 10-year-old plant. Individual baselines were offset to improve the readability of each spectra.


Table Supplementary 1. Raman peak assignments for silicate minerals.
	peak position 
(cm-1)
	assignment
	references

	400-490
	Si–O–Si rocking
	4

	800
	Si–O–Si stretching (symmetric)
	5, 6

	950-1000
	Si–O (non-bridging oxygen)
	2, 3

	985
	Si–OH
	1, 7

	1050-1200
	Si–O–Si stretching (asymmetric)
	6, 7

	[1] Aguiar et al. (2009), [2] Gailliez-Degremont et al. (1997), [3] González et al. (2003), [4] Iqbal and Vepřek (1982), [5] Marsich et al. (2009),
[6] McMillan (1984); [7] McMillan and Remmele Jr. (1986).
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Table Supplementary 2. Raman peak assignments used in the histology section.
	peak position (cm-1)
	assignment
	group
	component
	references

	377
	C–C–C ring deformation, 
C–C–O stretching
	polysaccharides
	cellulose (crystalline)
	1, 3, 4, 5

	470-515
	coupled modes of heavy atoms, 
C–C and C–O stretching
	polysaccharides
	hemicelluloses
	5, 11, 19

	521
	skeletal deformation
	polysaccharides
	cellulose
	1, 5, 4, 5

	520-530
	skeletal deformation
	phenolic compounds
	lignin
	1, 3

	640
	ring and skeletal in-plane deformation
	phenolic compounds
	lignin (H)
	6

	817
	ring out-of-plane C–OH deformation
	polysaccharides
	pectin
	16

	856
	C–O–C skeletal mode of α-anomers
	polysaccharides
	pectin, hemicelluloses
	4, 16, 19

	900
	C–O–C skeletal mode
	polysaccharides
	
	14

	980
	C–O stretch and ring mode region
	polysaccharides
	hemicelluloses
	1, 3, 5

	1040
	C–C, C–O of aryl–O–CH3 and aryl–OH stretching
	lipids
	
	12, 17

	1060
	alkyl C–C trans and gauche stretches
	lipids
	
	12, 19

	1093
	C–O–C glycosidic symmetric stretching
	polysaccharides
	
	2, 5, 11

	1123
	C–O–C glycosidic asymmetric stretching
	polysaccharides
	
	2, 5, 11

	1141
	aryl–OCH3 vibrations, 
in-plane aromatic C–H bending
	phenolic compounds
	coniferyl aldehyde,
 sinapyl aldehyde, 
lignin (G, S)
	8, 12

	1168
	ring plane deformation C–H, 
C–OH stretching
	phenolic compounds
	ferulic acid, 
p-coumaric acid
	5, 9, 10, 13

	1200
	aryl–OCH3
	phenolic compounds
	lignin (G, S)
	9

	1213
	ring deformation, aryl–OCH3 and aryl–OH in-plane bending
	phenolic compounds
	lignin (H)
	15

	1270
	ring deformation and C═O stretch
	phenolic compounds
	lignin (G), ferulic acid
	8, 15

	1273
	═C–H in-plane deformation
	lipids
	unsaturated fatty acids
	13

	1300
	CH2 in-plane twist
	lipids
	
	14, 17, 19

	1334
	symmetric C–O–C stretches of two O–CH3 groups
	phenolic compounds
	lignin (S)
	8, 15

	1380
	CH2 in-plane bending
	polysaccharides
	cellulose
	1

	1426
	aromatic skeletal vibrations, CH3 bending, aryl–OCH3
	phenolic compounds
	lignin 
	9, 11, 13

	1441
	alkyl CH2 bend
	lipids
	
	14, 17, 19

	1456
	CH2 and C–OH in-plane bending, 
CH/CH2 wagging
	polysaccharides
	hemicelluloses
	1, 3, 4, 5, 11

	1600
	aromatic ring C–C stretch
	phenolic compounds
	
	6, 8, 9, 10, 17

	1630
	C═C stretching of aromatic sidechain
	phenolic compounds
	ferulic acid, p-coumaric acid, coniferyl aldehyde, sinapyl aldehyde, 
lignin (G, S)
	5, 8

	1650-1660
	C═C stretching
	phenolic compounds, lipids
	coniferyl alcohol, 
sinapyl alcohol, lignin (G,S)
	8

	1700-1750
	ester C═O stretching
	lipids, pectins
	
	14, 19

	2854
	CH2 symmetric stretching
	
	
	7

	2885
	CH3 symmetric stretching
	
	
	14

	2898
	CH2 symmetric stretching
	
	
	7, 18

	2940
	CH2 asymmetric stretching
	
	
	14

	3008
	═C–H asymmetric stretching
	lipids
	
	14

	3074
	CH stretching
	
	
	6

	[1] Agarwal and Ralph (1997), [2] Agarwal et al. (2011), [3] Agarwal (2014), [4] Gierlinger et al. (2008), [5] Himmelsbach and Akin (1998),
[6] Larsen and Barsberg (2010), [7] Littlejohn et al. (2015), [8] Lupoi and Smith (2012), [9] Lupoi et al. (2015), [10] Ma et al. (2014),
[11] Piot et al. (2001), [12] Prats Mateu et al. (2016), [13] Ram et al. (2003), [14] Schulz and Baranska (2007), [15] Sun et al. (2012),
[16] Synytsya et al. (2003), [17] Trebolazabala et al. (2013), [18] Wiercigroch et al. (2017), [19] Wu et al. (2011).
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Table Supplementary 3. Primer sequences and details.
	Description
	Primer
	Primer sequence (5´- 3´ direction)
	Gene ID
	Product size (bp)
	Ta (°C)
	Tm (°C)
	[bookmark: _GoBack]Amplification efficiency (%)

	PdNIP2-1
	Forward
	GTAGGGGAATTGGCAGGCTT
	XM_008804384.2
	181
	60
	60.03
	98.2

	
	Reverse
	CCCCAGATAGAGTGCCCAAC
	
	
	
	59.82
	

	[bookmark: _Hlk503794195]PdNIP2-2
	Forward
	TAGCGACAACAGCCGGATTT
	XM_008785804.2
	146
	60
	60.04
	98.8

	
	Reverse
	GAAATGCCTCAACACAGCG
	
	
	
	60.11
	

	Actin
	Forward
	CTTTGGATCTCTCGCCCTCC
	XM_008778129.2
	148
	60
	59.89
	97.5

	
	Reverse
	CCAGCCTTCACCATTCCAGT
	
	
	
	59.96
	




Table Supplementary 4. Gene expression stability as evaluated by the BestKeeper tool.
	gene
	Actin
	PdNIP2-1
	PdNIP2-2

	average (Ct)
	21.66
	26.91
	24.31

	SD (± Ct)
	0.38
	0.70
	0.46

	CV (% Ct)
	1.76
	2.60
	1.88

	SD (± fold change)
	1.29
	1.61
	1.36

	coefficient of correlation
	0.97
	0.94
	0.85

	Power of HKG (± fold change)
	1.73
	2.56
	1.81


The samples of cDNA were diluted (10-times) prior to qPCR amplification. Cycle threshold value = Ct, HKG = housekeeping gene, SD = standard deviation, CV = coefficient of variation.
image1.jpeg




image2.jpeg
root cortex

—— hypodermis
—— endodermis
—— aerenchyma
—— outer cortex

— fibre

~—— inner cortex

800 1000 1200 1400 1600 1800 2800 3000
Raman shift (cm™1)

600

400

root vascular cylinder

—— early metaxylem
—— late metaxylem

A

(‘n'e) Aysueyu|

(‘n'e) Aysueyu

800 1000 1200 1400 1600 1800 2800 3000
Raman shift (cm~?)

600

400

leaf

—— LS sclerenchyma

—— LS fibre
—— LB fibre

1602

—— LB sclerenchyma

~—— LB cuticle

('n°e) Ayisueau|

800 1000 1200 1400 1600 1800 2800 3000
Raman shift (cm~?)

600

400




