) Usd El AR 2 S16 MR H M T 2

B 1ZEEERE L § A ERHERA S
BER, mAH, BRE, R, KLE, BT, BHF, BMET, AL

JTARERMEE SR M E R SR /)R A MO ARERT S, TR 5105205 2. Aol TR B b 2 B AR/
A EEDABE, T4, T, 510230)

THE . W5 EM 4% Eucalyptus urophylla 2135 WA R4 B i FE PO R I DR IR 0 22 e R Al O, 9248
R AR ARG D R L R SR B Bkl . DL 1 AN AR MR (B) AMEL R Rk G i ik
LA LR 0d (E0), 1d (E1), 4d (E4) 1 6d (E6) FE¥ 2 mm AHRFHEATHE AL o007, 38 i3k
R 22 ¢ RI& i . GO 73T Al KEGG 434, SRRt Rt il Rk B ik iR 2 h . JL3R1 7944 A~
FRIEFERF (DEGs), HH, El WRAKE 1d) S5XH (E0) Mk DEGs #iEHR%L, 3£ 5902 4 LKA
E4 vs E1, 3£ 2840 /> DEGs; E4 vs Bl ZREREERF D, 81094 4~ GO iR, HBEZE IBA 5
F% b 1d J5, DEGs &% &£ 2ENE 2. 4i it 2 A5 i id 2 F . KEGG 42 7R, E1vsE0 1
DEGs it 3 & SR B H KA AR TR B AE ) & & 42 B4 vs E1 (1) DEGs &% & & 75 H Ak
AW YA R LT B RS, E6 vs E4 [ DEGs & RN RIEM M. AR
U R A RO 0 AR 2 RS IR AR 6 1, » A AL DI REFI 456 Dhe o #E— 0 XA A A 8 DEGs
T KEGG 70871, 458878, ElvsEO () L1 DEGs EEEHEERANEHE, G 40 > DEGs &% & %17
WY ERESHSFHAE (P<0.01,Q<0.05 H, FEAFEAKRESHFEHELTN AUXT. AUX/IAA,
ARF.SAUR, 4l r £ 55 S 42HH CRE1.AHP.A-ARR M E &5 5H S %1% GID.DELLA.
TF. E4 vsE1 [ i DEGs 2% EAEN M E LN T, RFNEEDE B A H AR U@ S E6
vs B4 (1] 1 DEGs X ZEEAERNRAEY G IRAEREIPIIIA )G RN P9 53 8 5 T4 R4 .
E6vsE4 Fl1 E4vsEl #7374 16 F1 25 A~ DEGs i 83 & RN AV & G 557 SEAET, X0
BT RES 5 R0 e AE DA G FE . BavsEL HILH 57 A DEGs i I 535 & 4245 P 5 X & (1 5
TRk R, I IR ) v R0 1T RS AR RGN A A R A IR R . R AT R R B AR AR RS IR
2GS FRIA TR AR BRI S, TLITE RS 2 IBA B IR B 1A RIRR B3 K B I OCE .
ARKED FER. QRS REGESEHEFEAPNRAEEE I E FFHES, WHR RN E S ZEYE
R ERARAKY, RKNLAEYE S CEE RS A i & B IN TAHSCHE R 2 By, 1 R0k
DR ] R 2 5 R 4% 200 i B K 200 R FEE ) 2500 65 B o

Transcriptome analysis of root development of Eucalyptus urophylla tissue
culture seedlings in different periods

Abstract: To study the differentially expressed genes (DEGs) in different periods during the root development
of Eucalyptus urophylla tissue culture seedlings, providing data basis for mining functional genes related to rooting
of Eucalyptus urophylla. A tissue culture clone (E) of E.urophylla was used as the material. According to the
morphological changes of the base during root development, 2 mm materials at the base of 0d (E0), 1d (E1), 4d (E4)
and 6d (E6) were selected for transcriptome sequencing analysis. Gene differential expression analysis, GO analysis
and KEGG analysis were used to obtain candidate functional genes that promote root development of E.urophylla.
A total of 7944 DEGs were obtained, among which E1 (root development 1d) had the highest number of DEGs
compared with control (E0), with a total of 5902 DEGs. The second was E4 vs E1 with 2840 DEGs. E4 vs E1 had
the least DEGs (1094). GO analysis showed that DEGs were significantly involved in metabolic processes, cellular
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processes and biological regulation, with the function of catalytic activity and binding functions 1 day after transfer
to IBA medium. KEGG analysis showed that DEGs of E1 vs EO was significantly enriched in ribosome, glutathione
metabolism and phenylpropanoid biosynthesis. DEGs of E4 vs E1 were significantly enriched in biosynthesis of
other secondary metabolites and folding, sorting and degradation. The DEGs of E6 vs E4 were significantly enriched
in phenylpropanoid biosynthesis, biosynthesis of secondary metabolites, and cutin, suberine and wax biosynthesis.
Further KEGG analysis of up-regulated DEGs at different periods showed that E1vs EO up-regulated DEGs were
mainly enriched in five pathways, and a total of 40 DEGs were significantly enriched in plant hormone signal
transduction (P < 0.01, Q < 0.05), mainly including AUX1, AUX/TAA, ARF, SAUR in auxin signal transduction
pathway, CRE1, AHP, A-ARR in cytokinine signal transduction pathway, GID, DELLA, TF in gibberellin signal
transduction pathway. The up-regulated DEGs of E4 vs. E1 were significantly enriched in protein processing in
endoplasmic reticulum, phenylpropanoid biosynthesis and glutathione metabolism pathway. The up-regulated
DEGs of E6 vs. E4 were significantly enriched in the pathways of phenylpropanoid biosynthesis, biosynthesis of
secondary metabolites and protein processing in endoplasmic reticulum. In the libraries of E6 vs. E4 and E4 vs. E1,
16 and 25 DEGs were up-regulated and significantly enriched in phenylpropanoid biosynthesis, which may be
involved in the biosynthesis process of root cell wall. A total of 57 DEGs of E4 vs. E1 were up-regulated and
significantly enriched in endoplasmic reticulum protein processing. The high expression of these genes indicating
that they may provide materials for the biosynthesis of root cell membranes. The number of DEGs of E. urophylla
decreased gradually after being transferred to rooting medium, indicating that 1d on IBA medium was the key period
for root initiation and development. The expression patterns of auxin, gibberellin and cytokinin signal transduction
pathways showed an upward trend during the initiation period, indicating that the initiation of root system was
regulated by plant hormones. In the root growth period, the genes related to phenylpropanoid biosynthesis and
endoplasmic reticulum protein processing were up-regulated, indicating that these genes may be involved in the
biosynthesis of root cell wall and cell membrane.
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