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Figure 2.3: Relative gene expression of other SDX PRXs in developing xylem of harvested 
PRX36 transgenic lines. (a) relative expression of PRX25 gene in PRX36 transgenic lines. (b) 
relative expression of PRX12 gene in PRX36 transgenic lines. (c) relative expression of PRX33 
gene in PRX36 transgenic lines. (d) relative expression of PRX22 gene in PRX36 transgenic lines. 
(e) relative expression of PRX23 gene in PRX36 transgenic lines, compared to WT plants. 
Significant compared to WT, * P-value < 0.04, ** P-value < 0.0076, *** P-value < 0.0007 

2.3.3 Effect on total peroxidase enzyme activity 

Purified peroxidase enzyme was extracted from the DX from WT and transgenic PRX25 

and PRX36 lines. The enzyme activity was tested for a period of five minutes using 

guaiacol as substrate for peroxidase. A decrease in total peroxidase enzyme activity was 

observed in PRX25 lines when compared to WT as shown in Figure 2.4 (a). Down 
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regulation of PRX25 gene can be suggested as a reason for the decrease in enzyme activity.  

The increase in PRX36 gene in PRX25 lines did not seem to contribute to increase the 

activity. As shown in Figure 2.4 (b), an increase in peroxidase activity was observed in 

PRX36 lines on comparison with WT. The overall increase in total enzyme activity in these 

lines can be suggested to be due to the increase in expression of PRX36 and PRX25.  

 

Figure 2.4: Quantification of peroxidase activity of purified SDX proteins from WT and 
transgenic poplar lines using guaiacol as substrate. (a) decrease in peroxidase activity in PRX25 
lines (b) increase in peroxidase activity in PRX36 lines, compared to WT plants. Significant 
compared to WT, *** P-value < 0.0001. 

2.3.4 Effect on xylem formation 

If peroxidase enzyme plays a significant role in lignin polymerization, the changes in gene 

expression could also lead to changes in the development of xylem. We, therefore, looked 

at the stem sections of the tenth internode from the apex in transgenic lines and compared 

it to WT. Autofluorescence images revealed a significant decrease in the DX region in 

PRX25 lines as shown in Figure 2.5 (a and b). We also observed decreased 

autofluorescence in the phloem and sclerenchyma region when compared to wild type 

(Figure 2.5 a and b). We also calculated the area of xylem region in these lines and an 

apparent decrease in this region was observed (Figure 2.5 d). 
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In contrast to the gene expression and enzyme activity findings, the xylem region was 

significantly reduced in the PRX36 lines (Figure 2.5 a and c). A drastic reduction in the 

DX rays with reduced to no autofluorescence in the phloem and sclerenchyma of these 

lines. The area of the xylem region was significantly reduced when compared to WT 

(Figure 2.5 e).  

 

Figure 2.5: Autofluorescence of lignin in stem sections and estimated xylem area of harvested 
WT and transgenic poplar lines. Cross section of (a) WT, (b) PRX25 transgenic lines, (c) PRX36 
transgenic lines, (d) area of xylem in PRX25 transgenic lines, (e) area of xylem in PRX36 
transgenic lines, compared to WT plants. Significant when compared to WT, *** P-value < 0.0001. 

2.3.5 Effect of gene manipulation on lignin content 

The entire experiment was designed to increase the lignin content in poplar trees and to 

understand how PRXs plays a role in lignin polymerization. To evaluate the lignin content, 

we used dried and milled wood between the first and second internode from the base of the 

tree. Lignin analysis was carried out by Py-MBMS for WT and transgenic lines. The 

PRX25 lines showed no significant change in lignin content but a significant decrease in 


