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Abstract ; [ Objective ] Cellulose synthesis is important for the wood formation of woody plant. CESAsplay important
roles in the cellulose synthesis. Since that three kind of CESAs constitute a functional cellulose synthesis complex
and five secondary wall CESAs existed in the poplar genome, we examined the expression pattern and interaction of
these CESAs in Populus toreveal the work model of them in secondary wall cellulose synthesis. [ Method ] RNA-seq
and microarray data analysis were used to examine the expression profile of the five secondary wall CESAsin root,
stem and leaf, and in the regeneration of secondary vascular bundle, respectively. Promotor driving GUS expression

assay and qRT-PCR were carried out to reveal the tissue expression pattern and hormone response of the five second-
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ary wall CESAs. Firefly luciferase complementation assay was used to check the interaction between CESA7A | CE-
SA7B, CESA8A and CESA8B. [ Result ] Expression analysis showed that all the five secondary wall CESAsexhibited
high expression in the mature stem and preferred to express in the later stage of stem development, suggesting that
they involved in the secondary wall synthesis during wood formation. Promotor driving GUS expression assay of CE-
SA4,CESA7B, CESA8A and CESA8B demonstrated high expression of these secondary wall CESAs in stem and leaf ,
and some differences, however, were existed in the detail expression pattern, especially in leaf veins. In addition,
the expression of secondary wall CESAswere upregulated during GA; and 6-BA treatment, while down-regulated dur-
ing NAA, BR and ethylene treatment. The expression variation of these CESAs in response to different hormones
were different. Firefly luciferase complementation assayshowed that CESA7A and CESA7B could interact with CE-
SA8A and CESA8B, indicating that they parallelly determine the final secondary wall cellulose synthesis complex.
[ Conclusion | The five secondary wall CESAsshowed different expression from one another in different tissue and un-
der different hormone treatment. However, these CESAs could interact with each other. Thesedata suggest that pop-
lar secondary wall CESAs could form the cellulose synthesis complex in equal possibility, but the complex might be

varied in different tissues and in response to different hormones, which might have an effect on the wood chemical

composition.
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Table 1 Primers for qRT-PCR.

5|¥)44 Primer 5|¥ 7% Sequence
PtCesA4rtF GAGTTGGAGAAATCATCA
PtCesA4rtR GAGAGTTAGTTCCTTCAG

PtCesA7 ArtF CTTCCATGTGCACCTTTGAAGCCA
PtCesA7 ArtR TCAGGAGCTCGAGGTTCTATGCTA
PtCesA7BrtF AACCACTGCAACCATCTCA
PtCesA7BrtR ATGTTCCATGACAGCTCAGG
PtCesA8 ArtF GTATTCTGGGGCTAAACCTTCG
PtCesA8 ArtR TCTCGCAGTTCATGTAACTCAAC
PtCesA8BrtF AAGGACCAAGCAAACATT
PtCesA8BrtR AAGTGGATGTAACGGTAAG
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A The phylogenetic tree of CesA genes from Arabidopsis and Populus; B Schematic representation of zinc finger and transmembrane domains AtCesAs

and PtCesAs. Zinc finger domain and transmembrane domains was marked on the protein sequence.
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A The expression of secondary wall PtCESAs in young leave ( YL) , mature leave (ML) , young stem ( YS) , mature stem ( MS) and root (R) ; B The ex-
pression of secondary wall PtCESAs in the regeneration tissue at 0 (D00), 7 (D07), 10 (D10), 12 (D12), 16 (D16), 18 (D18) and 21 days ( D21)

after debarking.
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Fig.2 The expression of secondary wall PtCESAs in different tissues and in the regeneration of secondary vascular system
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A Ppcpsaa ::GUS HERB B PPagCESA7B : : GUS FHEF B 5 C PPagCESASA : :GUS BEIERIB# D PPagCESAM ;1 GUS FHEAM R . bR =1 cm,
A Ppecrsis s+ GUS-expressing poplar plants; B Pp,cpsirp: : GUS-expressing poplar plants; C Pp,,cpsuga s : GUS-expressing poplar plants; D
P pugcpsina + : GUS-expressing poplar plants. Bar = 1 cm.

K3 WA BE CESA KL A 37Uk 3l GUS SRk BRI GUS Je @i
Fig.3  GUS staining assay of Populus secondary wall PtCESAgenepromoters
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A The expression of PtCESA4, 8A and 8B under GA; treatment; B The expression of PtCESA4 , 7B, 8A and 8B under NAA treatment; C The expres-

sion of PtCESA4, 7B, 8A and 8B under BR treatment; D The expression of PtCESA4, 7B, 8A and 8B under 6BA treatment ; E The expression of PiC-
ESA4, 7B, 8A and 8B under ethylene treatment.
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Fig.4 The response of secondary wall CESA genes to 3 h and 6 h hormone treatment
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