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ACCCTAACAGTCCAAGCAAC
TCAGTATCTGCTCTGGCTTTG

PagWOX11/12a-RT-F
PagWOX11/12a-RT-R

PagActin-F ACCCTCCAATCCAGACACTG
PagActin-R TTGCTGACCGTATGAGCAAG
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Fig. 1 Phylogenetic tree of WOX family proteins
from Populus. trichocarpa and Populus
alba x P. glandulosa
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Fig. 2 The expression levels of PagWOX11/12a in
different tissues of 84K poplar




42 ol R

R

36 &

24 HEREHRERESHT

S 7 Wit PagWOX11/12a B3 A= K &
BRYSEW, RGEt T AR HL A 84K Fil DR §%
AR E IR 2R 7. 14, 21 F1 28 d J5 i 50
(& 3). it Geit A [F Bk & 00k o 50 [ 80k
B, DREHEDIFEMRMMREAES 7. 14, 21, 28 K
4 /N TR R D] 84K, T 3 Ay~ e Bl0u) e
B2 (K3A, F~G)., [N & T ARk

B!

v tEETIE

tr

vt e bl ¢
‘!'-"ifl“l rrlrl

D

[Al 84K F1 DR %% H KB ARTE S 28 KIS 9 5[] 1Y
FH (KI3B) LINH 1~3, 4~6, 7~9 HH]IK
254k (15 3 C~E), W], DR %% 3 R bk 09 15 7]
KEE/NF XN 84K W1 A B o itk — 25 BB 2%
PRARTTE B ARk, D T35 28 KRR 3L
84K #il DR #; 3R MG 9 T A (& 3 H ),
SRR S 2 W HJFLR, DR FEEEIARRR AT
[E) R B 2 2/ NF ARG L Y] 84K, _aRE5 AR,

F 20
= 84K -
== DR1
== DR

157 - N
=
£5
2L10 :
T =
£E .
8 A
| H_I
0 . ) .
7 14 21 28
14 ¢
= 84K
| c=DR1
12 o9 BRI 1
_10r T
(0]
=E 8l
= 2
£9 6l
o
b4
4+
2.
0 1 1 1
7 14 21 28
25
-8 84K
-O-DR1
20F -+ DR9
<
(o]
5215
By
¥3
E €0}
R Q
E
05}
0

1 2 3 4 5 6 7 8 9
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DR FEEERFRRTT O W KA, BSFRERFLEE (¥, p<0.05),

Notes: A: Photographs of non-transgenic 84K and DR transgenic plants after 28 days of growth, bar = 5 cm; B: Photographs of the first nine

internodes of non-transgenic 84K and DR transgenic plants after 28 days of growth, bar = 2 cm; C-E: Length of 1%-3™ (C), 4"-6" (D), and 7"-9"

(E) internodes of non-transgenic 84K and DR transgenic plants after 28 days of growth, bar = 2 cm; F, G: Plant height (F) and number of

internodes (G) of non-transgenic 84K and DR transgenic plants at 7, 12, 21 and 28 days; H: The internode length for the first nine internodes of

non-transgenic 84K and DR transgenic plants after 28 days of growth. Asterisks indicate significant differences (*, p < 0.05).
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Fig. 3 Phenotype of non-transgenic 84K and DR transgenic poplars
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phloem cells (D) and pith cells (E) from 9" internode of non-transgenic 84K, DR1 and DR9. Asterisks indicate significant differences (*, p < 0.05).
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Fig. 4 Length of phloem and pith cells from 9" internode of non-transgenic 84K and DR transgenic poplars
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Fig. 5 Length of xylem fibers of non-transgenic 84K and DR transgenic poplars
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Effects of PagWOX11/12a Gene on Stem Growth and
Development of Populus alba x P. glandulosa

WEN Shuang-shuang', WANG Liu-qiang'?, LU Meng-zhu'??

(1. Research Institute of Forestry, Chinese Academy of Forestry, State Key Laboratory of Tree Genetics and Breeding, Key
Laboratory of Tree Breeding and Cultivation of the National Forestry and Grassland Administration, Beijing 100091, China;
2. Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037,
Jiangsu, China; 3. State Key Laboratory of Subtropical Silviculture, College of Forestry and Biotechnology,
Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] To analyze the effects of PagWOX711/12a gene on the growth and development of
poplar for further research on the regulation mechanism of this gene in woody plants. [Method] Bioinform-
atics methods and software were used to construct phylogenetic evolutionary tree, sequence alignment
and biochemical characterization analysis. Tissue-specific expression patterns were analyzed by qRT-
PCR. The phenotype of poplar after specifically suppressed the expression of PagWOX11/12a was ana-
lyzed by using transgenic plant 35S::PagW0X11/12a-SRDX (DR). [Result] PagWOX11/12a gene could
encode a protein with 255 amino acids, which was expressed in different tissues of 84K. The phenotypic
analysis of DR transgenic plants showed that inhibiting the expression of this gene could reduce the length
of phloem cells, pith cells and xylem fiber cells, inhibit internode elongation, and significantly reduced plant
height compared with non-transgenic 84K. [Conclusion] PagWOX711/12a gene participates in regulating
the height growth of poplar by affecting the elongation of internodes. This study provides a reference for
further revealing the regulatory mechanism of PagWOX11/12a gene involved in the growth and develop-
ment of poplar.

Keywords: PagWOX11/12a; Populus alba x P. glandulosa; internode elongation; plant height; functional
analysis
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