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Figure 1. Examples of the characteristics of different plant surfaces covered with a cuticle
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Fig. 2. a) Confocal images of nanomicelles. Confocal images showing translocation of 12 nm 
fluorescently labelled nanoparticle by leaf.





Nanotoxicology, 2016; 10(3): 257–278

(B) Electron micrograph of onion cell wall cellulose fibers. http://jcs.biologists. 
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Figure 3. The electron tomography data collection and segmentation process used on Arabidopsis primary cell walls. September 2014 | Volume 9 
| Issue 9 | e106928
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Electron Tomography of Cryo-Immobilized Plant Tissue:A Novel Approach to Studying 3D MacromolecularArchitecture of Mature Plant Cell Walls In SituFigure 3. The electron tomography data collection and segmentation process used on Arabidopsis primary cell walls randomlychosen from chemically fixed samples. A. 2D projection image of cell wall. B. Slice of reconstructed tomogram. Bars = 250 nm. C. Sub-area oftomogram. D. Electron dense cell wall components selected by thresholding (selected areas outlined in red). E. Segmentation map of thresholded cellwall components (white). F. Mesh surface rendering of threshold segmentation map. Bars = 100nm. G-I. Small representative 3D volumes of thesegmented cell wall showing orientation of filamentous cellulose microfibrils (arrow) and hemicellulose cross-connections (*). G- Top view showingmicrofibrils running approximately along the axis of cell elongation (Z-axis). H- Side view showing a single layer of microfibrils. I - Side view showingneighboring layers of microfibrils. Bars =



https://doi.org/10.1016/j.xplc.2022.100346

Diâmetro geralmente em torno de 15 nm, podendo variar de 6,0 a 40,0 nm



Ca++ = 0,09 nm

K+= 0,53 nm

Mg++= 1 ,08 nm

Mg(OH)2 ± 10,0 nm

Effect of ultrasound on the dissolution of magnesium 
hydroxide: pH-stat and nanoscale observation
Xiaojia Tang, Miao Liu, Qian Tang, Zhongyuan Du, Subei 
Bai, Yimin Zhu. Ultrasonics - Sonochemistry 55 (2019) 
223–231https://doi.org/10.1016/j.ultsonch.2019.01.023
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Diâmetro geralmente em torno de 15 nm, podendo variar de 6,0 a 40,0 nm



Fig. 5. (A) μ-XRF scans showing Zn distribution in cross-sections of sunflower leaves 
underlying ZnSO4 droplets

Zn++

ZnSO4



Notas do Presenter
Notas de apresentação
Electron Tomography of Cryo-Immobilized Plant Tissue:A Novel Approach to Studying 3D MacromolecularArchitecture of Mature Plant Cell Walls In SituFigure 3. The electron tomography data collection and segmentation process used on Arabidopsis primary cell walls randomlychosen from chemically fixed samples. A. 2D projection image of cell wall. B. Slice of reconstructed tomogram. Bars = 250 nm. C. Sub-area oftomogram. D. Electron dense cell wall components selected by thresholding (selected areas outlined in red). E. Segmentation map of thresholded cellwall components (white). F. Mesh surface rendering of threshold segmentation map. Bars = 100nm. G-I. Small representative 3D volumes of thesegmented cell wall showing orientation of filamentous cellulose microfibrils (arrow) and hemicellulose cross-connections (*). G- Top view showingmicrofibrils running approximately along the axis of cell elongation (Z-axis). H- Side view showing a single layer of microfibrils. I - Side view showingneighboring layers of microfibrils. Bars =
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Fig. 1. Overview of Arabidopsis chloroplast ions transporters/channels. Metals transporters 
are represented in blue, anions transporters in grey and other ions in orange. 

Cell Calcium 58 (2015) 86–97



Fig. 1. Overview of Arabidopsis chloroplast ions transporters/channels. Metals transporters are 
represented in blue, anions transporters in grey and other ions in orange. 



Fig. 3 – The predicted 3D structure of the chloroplast Cu/Zn-SOD (AhCSD2) in 
Arachis hypogaea
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DOI 10.1007/s00299-014-1735-zFig. 1 Schematic representation of the PM H?-ATPase depicting thescalar and vectorial reactions that are energetically coupled: ATPhydrolysis and H? pumping from the cytosol to the apoplast. Thisactivity creates a transmembrane H? gradient that has two components:a difference of pH (DpH) and of electric potential (DW) acrossthe plasma membrane







Fig. 1 Vacuolar proteins that are involved in the transport of organic acids.





NO3
-

NH4
+

Notas do Presenter
Notas de apresentação
www.plantphysiol.org/cgi/doi/10.1104/pp.106.089110 Modification of Leaf Apoplastic pH in Relation toStomatal Sensitivity to Root-Sourced AbscisicAcid Signals1Figure 8. Fluorescence images of pH indicator SNARF in a C.communis leaf, showing apoplastic pH in relation to nitrate andammonium ions fed through the transpiration stream. A total of20 mM nitrate or ammonium containing pH indicator SNARF was fedto transpiring C. communis leaves. A, Nitrate; B, ammonium.



Dynamics of [H+]cyt / [H+]vac  correlates with changes in the K+ gradient
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Dissolution and Hydration Kinetics of MgOMarch 1985Surface Technology 24(3):301-317DOI: 10.1016/0376-4583(85)90080-9The dissolution and hydration kinetics of MgO single crystals and powder samples were investigated with regard to the H+ and Mg2+ concentrations and the temperature. The rate of dissolution of rotating MgO discs in buffered solutions was determined from measurements of [Mg2+] and those of the crystals and powder fractions were determined by pH and conductivity analysis. The degree of hydration was analysed by means of a thermogravimetric method. Several rate-controlling processes depending on pH were present at room temperature.(1) At pH < 5 the rate-controlling step was proton attack followed by desorption of Mg2+ of OH- depending on the value of [Mg2+]. The rate was proportional to either -pH or pMg-pH. These processes are part of the overall neutralization reaction. MgO + 2H+→Mg2+ + H2O(2) At pH ≈ 5 the rate-controlling step was a diffusion-limitation process due to protons. The rate was proportional to the proton concentration.(3) At pH > 7 the rate-controlling step was OH- adsorption followed by Mg2+ and OH- desorption leading to a rate maximum. These processes are part of the overall dissolution reaction. MgO + H2O→Mg2+ + 2OH- The neutralization processes are interpreted in terms of irreversible thermodynamics yielding a linear dependence of the rate on pH or pMg-pH. It is concluded from conductivity and scanning electron microscopy measurements during and after hydration experiments that the hydration rate is controlled by the dissolution rate under given conditions. After a supersaturation period Mg(OH)2 precipitates preferentially at the MgO surface, so that an MgO lattice reaction can be excluded. All processes undergo an Arrhenius acceleration with increasing temperature (activation energy, 70 kJ mol-1) and the overall reactions are then limited by proton and OH- diffusion.
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Nutrição de planas - Diagnose foliar em 
hortaliças. 1ed.Jaboticabal: 
FCAV/CAPES/FAPESP/FUNDUNESP, 2010
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