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KUWAMGE. HL, AR T R E A
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ex Maiden ) 325 MiXI0 44 KL, BXA PacBio Iso-
Seq Fll RNA-Seq #% sk 4LH AR, 8 ad %) F Ak A ot
W25 S R IRFE AR (DETs ) By R A X R I 43
AT, 25 8 RS e IO A 3 B A A B A Al
IRERBEIA ,  DUHA SO B BH b 23 P S R PR A 1]

AR Y ST AILH] B B S o
I AT %

1.1 KB R

RIS T AR A BT R 7 E R PMAFI
NTEFEHLA (111°38'E, 21°30' N, iR AR K
K — | B2 E . o HUE Y B E # DH32-
20 EMERALE . 2019457 A 14 H, Kahtd
B EE 0.5m % 03 miF M4, IR
10 B -m> AP AR 25 B (BRTTEE 0.3 m x 0.3 m) F
5k -m AILAMAE R (FRATHE 0.6 m x 0.6 m ) FEHK
R <58 x A 5.0m x4.5mx 0.5m KRN, 4
AL BRSEE 3 ANEE, T 6 MR, FEAEIAE R
R, KA FE SR TN AR B, AR
A A AR, T EAR S H G RO R I
3 2 S I AT HORE (2019 4F 10 H 15 H )
(£ 1), MRS 1 HRFAR, Ui
10 om b FZE R TEHR . ) H2 &8, it 12 44
Ao WRBRHIG, AL E & F-80°C MBALE
KFEIRAE A . FESL AR 448 H-X1~3. L-X1~3, H-
P1~3. L-P1~3, Hr, H AEMEEE, L AEF
%, XERABRE, PESTELI, HF
13 RFEEYFEHEE
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Table 1 Effect of planting density on growth traits for seedlings of E. urophylla x E. grandis

Ab P E %/ mm BEAAEKE/mm Pk /om P A K & /em

Treatment Average diameter Diameter increment Average height Height increment
XA HE % FE Low planting density 6.84+0.19a 236+028a 65.72+2.64a 18.80+2.51a
R % B High planting density 5.41+020b 141£0.15b 58.53+£2.21a 13.97+292a

T AFRVNG FRERR AN a4 KRR B B 2R (P=0.01) .

Note: The different letters indicate growth traits with significant differences in different planting densities(P=0.01).
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fif A #) RNA 42 B0 57 & DP130508 ( K AR
AEYIANT]D ) A3 HIEREL 12 MREARE) RNA, SFEiRA
Jiffi Fi SMARTer™ PCR ¢cDNA Synthesis Kit i 7]
A4 W mRNA 41K ¢cDNA, i id PacBio F- 5 ik
TR AN)y (HHEEAR); [/ CD-HIT
AU L BRE SEA Y TUARIF S s ] BLAST 4%
4 (version 2.2.26)!" 415 2| I TUAR e s A 7 51 Fl
NR. eggNOG. Pfam. GO. Swissprot, KOG. COG,
KEGG #§ #l FE o 6T A7 i S A Dy ge v ke 5 (]
ITAK BN 0474 R -1l

XF 12 DFEAH) RNA 735137545 cDNA & il
CPEMEE, ZHEA KA A AT Nlumina — 4G
J¥ o ffi ] RSEM™ #1443 5k beoxt 31 = AR speA
EMAEAR R, RSN R TE R, R
H FPKM ( Fragments Per Kb of transcript per Million
fragments mapped ) YE M FEH5 .
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fii 4] DESeq2®” Xf #£ 4 H-X1., H-X2. H-X3
FIL-X1, L-X2, L-X3 #1704, 245 2 DR
] DETs., i dehnifih 22 54540 (Fold Change) =
2 HEF R &M (FDR) <0.01; ffiHAEE =T
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arpd(Actin-related protein 4) gif L FHE N INS, 5]
YL 2, f#i] 2 x T5 Fast gPCR Mix(SYBR Green
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R, REAFES R E 4 M EORER, R 279t
BAIXT Fe ik .l SPSS 25.0 4b A, il A
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Table 2 Primers for qRT-PCR

Excel 2016 #k{F2:El, DL P<0.01 #RnEFDE,

Fs Fesk ARG

Number Transcripts ID

et/ k7]

Forward primer

iElEY)

Reverse primer

1 MIX-PB_transcript 46917

GGAGATGAAGAATGGCGTGC

2 MIX-PB_transcript_39150 GGGACTAAAATTATCGGATTACGGT
3 MIX-PB_transcript_72449 GTTCCTGGTCTCCGACAGTT

4 MIX-PB_transcript_15209 CTCTGAAATCGGTGACTTCCTC
5 MIX-PB_transcript_17152 TCGTGGATGCGTTGCTTACT

6 MIX-PB_transcript 61822 CAAACGAGTGGGAGCAAGGA

7 MIX-PB_transcript_39624 TCGAGCACGCATTTTCTGTTT

8 MIX-PB_transcript_6405 GTTGGATTTGGGTCGTGTCG

9 MIX-PB_transcript_6089 CCTTCGCTAAGAACAATCCACG
10 MIX-PB_transcript_67597 CGACCAGATTCCAGGAGAGC

11 MIX-PB_transcript_18228 GCTTTCTCCCCACAAGAGGA

12 MIX-PB_transcript_51497 GCCACCAAAGGACCGGAATA

13 MIX-PB_transcript_15184 GGCGGGAAAAGAAAAGCACG
14 MIX-PB_transcript_70069 CCTGATGATACGGGCTTCGT

15 MIX-PB_transcript_73425 AGCTGGAATGTTGTAGTCGCT
16 MIX-PB_transcript_12050 GTTTCCTGGCCGATAACCCA

17 MIX-PB_transcript_52911 GGTCATGGAGTGTGTCAAGC

18 MIX-PB_transcript_30100 TGCTGATGCTTGACAGACAG

19 arp4 GGAATTGTCGCGGATTGGGA

CAGCGGAAGAACTCGCATAC

GCATAGTCTGTTGATGTTGGTAGCA

AGGCAAGATACAGCACCCTG

AAGCATCTTTGCCACCCAAC

GGGCTCTCGGGTTCCTAATG

CGGATCTCAATGCCATGCTG

GGGTCGCAGGTGGTTCTATT

GAGACTAGACACACCGGACAG

AGCTTGCGGGTACCATGTCATA

GCCAGATCGAGACACCTTAAACT

TCGTGTTTGGCGAGTGTCTA

ACTTCTCTTGGCACTCACCG

GCGAAATCAGAGACGCTCAC

ATGATCCGTCACTCTTGCTGT

CTCAAGGTCCACATCTGCCAA

AGGAGGAGGGGTCAACACTT

TTCCCACGCCATTGTAAGAGA

AAGAAGCACCCACAATCCAC

GCCTTTTCTCGTTGCTGCTG

2 HRERHN

2.1 HEFRANFST

XFi AR 2 AR T R E A 2R B A
PRI T Pacbio K FESRALINY, HARAT 247 536
ZMIE—EUFF (CCS), Hrf, 209 654 504

KAEm A I75; MeRKAEmRA T TR,
3G 81 317 & —EEFF; dh— X —E k51
PEATARIE , e 2R A5 00 ok e SR AR ( ME T
>99%) 79 965 4%, R EskA 1281 %%, i
W SEA L F] 98% LU |5 4 CD-HIT 27045,
IRIFAETUARTE AT 45 49055 (£3),
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£ 3 PacBio Iso-Seq M FHIF T HITR
Table 3 Statistical table of PacBio Iso-Seq data evaluation

VIS it

Classification Count
CCS¥ &
Number of CCS 290 B
£ 5 /G L6 s 209 654
Number of full-length non-chimeric reads
— B H S i
Number of consensus isoforms
it i S N e T
Number of polished high-quality isoforms
I B e s AR B o
Number of polished low-quality isoforms
RO B SRR IT o EL A 98.34
Percent of polished high-quality isoforms/% .

o A K

A TUAR e A HL 5

Number of non-redundant transcripts

XT i ARPAS R T R B 2 2R i
1T RNA-Seq M /77, F£3K45 130 292 914 45 150 bp

& 4 RNA-Seq JIF

X Reads. 6 PHEA T, 73845 i 2 19 Clean
Reads fj 23 322 440 %%, /bR 19998 315 %%; if
1% Clean Data i FL 5l iie 22 4 6 988 132 460 bp, i
/D745 990 895036 bp; GC 4 50.30%~51.05%,
%=Q30 ( Clean Data i1t {H =30 HHZIET (5 WA
51tt) 493.88%~94.41% (324 ), GC Fritfil %=Q30
YIHES A 50.60% . 94.19%.,
22 ARMEZEETEEREIZHRASH

W = AREE UL 7 3145 1 45 490 M ETUAR T
SEARENR | eggNOG ., Pfam, GO, Swissprot, KOG
COG. KEGG $u# % b X 3 A7 i ae i B, A
44 888 SRHL AR B /D O BN EE T, ERR
ik 98.68% (& 5), Jirfr, NREUHE 3 B R ik
98.47%, eggNOG. Pfam. Swissprot, GO. KOG
B R B 1 B SRR ¥l T 50%, KEGG
Bt PR R R ) 2 A B AR

HiRTh ST R

Table 4 Statistical table of RNA-Seq data evaluation

FEh Clean Reads%{( & Clean Datafi#2£%1/bp GCEE/% KT & T Q30 E 43 t/%
Samples Number of Clean Reads Number of Clean Data GC Content = Q30
H-X1 21 882942 6557229 728 50.52 94.09
H-X2 22 886 461 6843 134 076 50.81 94.41
H-X3 21093 958 6317393 546 51.05 94.40
L-X1 19998 315 5990 895 036 50.42 94.21
L-X2 21108 798 6323257 814 50.52 94.16
L-X3 23 322 440 6988 132 460 50.30 93.88
];ﬂfg//ﬁje{i 130292914 39 020 042 660 50.60 94.19
F5 BEAESHEEIRER 23 AEHEZERRNFERAREEXSN

Table 5 Statistics of BLAST annotation of
different databases

Bl e TR R A H TEREE/%
Annotated databases Number of transcripts Annotation rate

NR 44854 98.47
eggNOG 43433 95.47
Pfam 37496 82.43
GO 36631 80.52
Swissprot 33276 73.15
KOG 27767 61.04
COG 19986 44.93
KEGG 17093 37.58
All 44888 98.68

J T F5r T AR R T R B M T
FARM R, DL H-X AR, L-X ik
W, GRS 2E TR SRA 443 >, Hir, 215
A~ DETs 7EARF AR % 8 250 B ERis, 228 4
DETs N &KL, HEBRA R PR, 44349 DETs f
WET 60 MEEMIHERT, 3R 37 MKk

(EI1A, Bl 2), Hri, 28 2R RKkMER T
FEARFIAR 2 8 T R B AR AR BB b LRk,
521 R, XS N T 5 2 M A Yeed i
A X, GARP-ARR-B. Trihelix fil RLK-Pelle LRR-
XI-1 Z5E4ET S Z1E3); C3H, MYB. NAC
1 RLK-Pelle LRR-XIIIa 2 540 MUBE R 5 05
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A H-X1

H-X2  H-X

ARG
TranscriptsID

MIX-PB_transcript_21657
MIX-PB_transcript_10365
MIX-PB_transcript 18228
MIX-PB_transcript_4181

MIX-PB_transcript_69669
MIX-PB_transcript_58453
MIX-PB_transcript_10235
MIX-PB_transcript_45425
MIX-PB_transcript_71150
MIX-PB_transcript_52199
MIX-PB_transcript_15453
MIX-PB_transcript_39937
MIX-PB_transcript_59534
MIX-PB_transcript_39624
MIX-PB_transcript_6405

MIX-PB_transcript_8650

MIX-PB_transcript_65963
MIX-PB_transcript_15695
MIX-PB_transcript_47406
MIX-PB_transcript_67597
MIX-PB_transcript_70069
MIX-PB_transcript_41125
MIX-PB_transcript_21161
MIX-PB_transcript_30630
MIX-PB_transcript_40376
MIX-PB_transcript_13679
MIX-PB_transcript_51883
MIX-PB_transcript_45576
MIX-PB_transcript_62419
MIX-PB_transcript_22053
MIX-PB_transcript_44176
MIX-PB_transcript_39150
MIX-PB_transcript_26893
MIX-PB_transcript_31192
MIX-PB_transcript_14264
MIX-PB_transcript_10373
MIX-PB_transcript_10378
MIX-PB_transcript_10063
MIX-PB_transcript_22582
MIX-PB_transcript_51497
MIX-PB_transcript_46430
MIX-PB_transcript_69115
MIX-PB_transcript_56684
MIX-PB_transcript 15184
MIX-PB_transcript_32627
MIX-PB_transcript_58400
MIX-PB_transcript_63263
MIX-PB_transcript_35034
MIX-PB_transcript_64004
MIX-PB_transcript_74128
MIX-PB_transcript_53117
MIX-PB_transcript_10204
MIX-PB_transcript_56153
MIX-PB_transcript_32159
MIX-PB_transcript_32188
MIX-PB_transcript 4611

MIX-PB_transcript_49696
MIX-PB_transcript_42841
MIX-PB_transcript_33459
MIX-PB_transcript_59629

MIX-PB_transcript_42001
MIX-PB_transcript_4346

MIX-PB_transcript_73425
MIX-PB_transcript_68640
MIX-PB_transcript_1498

MIX-PB_transcript_30421
MIX-PB_transcript_29712
MIX-PB_transcript_70287
MIX-PB_transcript_76405
MIX-PB_transcript_12050
MIX-PB_transcript_58202
MIX-PB_transcript_77379
MIX-PB_transcript 20118
MIX-PB_transcript_44807
MIX-PB_transcript_66117
MIX-PB_transcript_38911
MIX-PB_transcript_48274
MIX-PB_transcript_17152
MIX-PB_transcript_72110
MIX-PB_transcript_23391

Annotation

Trihelix transcription factor ASIL2
Probable serine/threonine-protein kinase At1g54610
Transcription factor MYB46
Receptor-like cytosolic seri
Transcription factor bBHLH96
Zinc finger CCCH domain- comammg protein C3H14
LRR ptor-like serine/ protein kinase FEI 2(Precursor)
Zinc finger CCCH domain-containing protein C3H14
Zinc finger protein CONSTANS-LIKE COLI
WRKY transcription factor 22
Probable WRKY transcription factor WRKY7
Heat stress transcription factor B-2b
Heat shock factor protein HSF30
Probable receptor-like protein kinase At2g42960
response regt -like APRR2
ch finger protein CONSTANS-LIKE COL9
NAC domain-containing protein NAC86
NAC domain-containing protein NAC86
Protein STRUBBELIG-RECEPTOR FAMILY SRF8
Leucine-rich repeat receptor-like protein kinase PXL2(Precursor)
NAC domain-containing protein NAC86
Probably inactive leucine-rich repeat receptor-like protein kinase At3g28040(Precursor)
Nuclear transcription factor Y subunit C-9
Wall-associated receptor kinase-like 14 (Precursor)
NAC transcription factor NAC25
Protein SHOOT GRAVITROPISM 5
TGACG-sequence-specific DNA-binding protein TGA-2.1
Dof zinc finger protein DOF3.1
Heat stress transcription factor B-2b
Mitogen-activated protem kinase kmase 9
Inactive receptor-lik protein kinase At2g40270(Precursor)
Nuclear transcription factor Y subunit A-1
Heat shock factor protein HSF30
Receptor-like protein kinase FERONIA(Precursor)
Cyclic dof factor 2
Prolein REVEILLE 7

hreonine-protein kinase RBK2

sering

phosphodi

protein kinase dk GDPDL2
Probable inactive receptm kmase At1g27190 (Precursor)

Probable WRKY transcription factor WRKY11

Trihelix transcription factor PTL

Ethylene-responsive transcription factor RAP2-7

Transcription factor LUX

Probable inactive receptor kinase At5g58300(Precursor)

Zinc finger CCCH domain-containing protein C3H14

Probable serine/threonine-protein kinase WNK4

Zinc finger protein CONSTANS LIKE COL4

Probable LRR ptor-lik
T p response regul ik
Transcription repressor MYB5
Transcription factor bBHLH106

Heat shock factor protein HSF30
Probable serine/threonine-protein kinase At1g18390(Precursor)
TGACG-sequence-specific DNA-binding protein TGA-2.1

Heat stress transcription factor A-: 2

Inactive ptor-like sering tein kinase At2g40270(Precursor)
Protein FAR1-RELATED SEQUENCE FRS5

Scarecrow-like protein SCL6

Protein NLP2

G
Protein PHR1-LIKE PHL1

tein kinase At1g06840 (Precursor)

sering P!

APRR1

protein kinase d GDPDL2

Sucrose synthase

Sucrose synthase 2

Probable cellulose synthase A catalytic subunit 9
Probable cellulose synthase A catalytic subunit 9
Cellulose synthase A catalytic subunit 6
Cellulose synthase A catalytic subunit 6
Laccase-4 (Precursor)

Laccase-3 (Precursor)

Laccase-12/13 (Precursor)

Laccase-17 (Precursor)

Mannan endo-1,4-beta-mannosidase 6 (Precursor)
Galactinol synthase 2

Galactinol synthase 1

Beta-D-xylosidase 1 (Precursor)

Probable polygalacturonase

CAS1 domain-containing protein 1

Protein IRX15-LIKE

Cytochrome P450 98A2

Cytochrome P450 98A2

Fasciclin-like arabinogalactan

]
6.0 -1.5 3.0
T A, 60 Z2ERRBERTHE; B, 20 £2 5UMEEEY G RN 2ERRIBFAMIE,; H SMHEEE; L RFHEEE; LLRAE2E0E
BARKRERERT H; 1, 20 3 000R 3 MEY B trRONEEFIZLAR L FPRM (I e s AR Is = R3]0
Notes: A,Heatmap of 60 differentially expressed regulatory factors; B, Heatmap of 20 differentially expressed transcripts involved in cell wall biosynthesis; H,
high planting density; L, low planting density; Stem’s diameter of L increased significantly than H; 1, 2, 3 represent the three biological replicates; The bar
represents the scale of the expression levels for each transcripts(FPKM) as indicated by red/blue rectangles. Red indicates up-regulation of transcripts and blue

indicates down-regulation.

B1 AREMEZETEERKARIS 80 RERRIAERAHRIAKTE

Fig.1 Heatmap showing the expression levels of 80 planting density-regulated differentially expressedtranscripts in
xylem for E. urophylla x E. grandis
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RLK-Pelle LRR-III 2544 K5 RLK-Pelle
RLCK-V £ 5 41l i J& 81 I 4% ; GARP-G2-like FlI
WNK_NRBP 2 5 J5 4% . 324> DETs T 4%
ik, PO R EE R OiRE 2 AN EE A G,
P Sk N HSF. 2 538048 9 bHLH A1 STE_
STE7. &5 T2 RLK-Pelle. WAK LRKI10L-
1. Z 5 ENER RLK-Pelle LRR-VI-2 1 RLK-
Pelle LRR-Xa, X7 R ( ABA ) #UZ%r) bHLH F1
RLK-Pelle CrRLKI1L-1 45, Bigahid 4 K7 5%
ARGh, R SRR R AW R E T B E R
1k, FEARAAE 2 5 AR 19 A S5 350 v A B ) o 5
MIEEA (HERG I, 4RGN, B, B
SECRO B, BESOKIREG ) R R YA B S
MR Z R FiRE (E 1B ),

RLK-Pelle LRR-VII-1 p— 1
RLK-Pelle LRR-XIIIa j—1
RLK-Pelle RLCK-IXa pum—m 1
C2C2-CO-like pummm 1
RLK-Pelle_ LRR-Xa pmm 1
AP2/ERF-ERF 2 s 1
STE_STE7 1
RLK-Pelle LRR-V jmm 1
NF-YC pm 1
RWP-RK o 1
RLK-Pelle RLCK-VI 1
GARP-ARR-B jpmm 1
NF-YA 1
RLK-Pelle_ LRR-VI-2 j—2
RLK-Pelle. WAK_LRKI10L-1 j— 2
RLK-Pelle RLCK-V jummm 1
WNK_NRBP 1
CMGC_CDK-CRK7-CDKO9 1
C2C2-Dof m— 2
Trihelix p——— 2
RLK-Pelle LRK10L-2 j— 2
RLK-Pelle CrRLKIL-1 1
HSF 6
FAR] e 1
WRKY —— 3
GARP-G2-like |—— 2
MYB e 1
RLK-Pelle LRR-IIT 1
bZIP — 2
RLK-Pelle LRR-XI-1 1
MYB-related ——2
GRAS 1
C3H m—— 3
C2H2 e 1
bHLH p— 2

Others ————— 3
NAC n 1 4
0 2

4 6 8
A R A
Number of regulatory factors
2 AEFEZETREERARET 60 HFERRIL
BEEFHERS S
Fig. 2 Classification of 60 differentially expressed
regulatory factors in xylem for E. urophylla x E. grandis
under different planting densities
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i1t STRING U4 %X} 443 4~ DETs #1581
TAEMZ AT, R B A AR R, 3t
F155 30 NEESEAR (K3, B 1), XUbdEpd F %
5Z 588 . SRR EEN, 4
JREE ] AR RN G R SR, SRS TIRE
MIX-PB_transcript 67597 VE R RIS HkZ LB, 5
MIX-PB_transcript 30100 FI MIX-PB_transcript 52911
G R T g R (B 3) o B PR R R
B . MIX-PB_transcript 67597 Z 5 35 57 K 3 i %
J% RLK-Pelle LRR-XI-1 i PXL2, FBEIIfE A 4%
¢ o B 5t K MIX-PB_transcript 52911 % 1% &5
CUL1 25 HFr#EHMIZ £ 1k ; MIX-PB_transcript_
30100 2w 25 11 T15D22.7 2 55 % 5 S Bl R 4L
WEAFREANA R, —EEBYEER TR
b DD B N 6 S ARt N 1 P '8
3 /> 35k DRI AV ol AL 2880 88 AR 100 A S8 v 2 1 A
ik, ATREAE R E AL 2R AR K b R S E
(B 1),
2.5 qRT-PCR I&iF

DA SRR v 2 ASFIE 25 BE T R BT RNA
AR, BEPLEESE 9 1~ DETs #£47 qRT-PCR KiiF,
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Response of Stem Radial Growth of Eucalyptus urophylla x E. grandis
to Planting Density Based on Transcriptome Analysis

CHEN Mo'?, HE Sha-e', CHEN Shao-xiong', OUYANG Lin-nan', ZHANG Cheng', ZHANG Wei-yao'

(1. Eucalyptus Research and development center of the State Forestry and Grassland Administration, Zhanjiang 524022, Guangdong,
China; 2. Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] To identify the key genes of secondary xylem development response to planting density for a
well understanding of molecular mechanism of planting density affecting radial growth of eucalypts. [Method] By a
combination of PacBio Iso-Seq and RNA-Seq analysis, the differentially expressed transcriptomes of xylem cells in
Eucalyptus urophylla % E. grandis were identified under high and low planting densities. The tissues expression pro-
files of these key genes were analyzed via qRT-PCR. [Result] A total of 45 490 non-redundant full-length tran-
scripts and 443 transcripts differentially expressed in xylem cells were obtained under high and low planting densit-
ies, and 60 transcripts encoding regulatory factors were obtained. Under low planting density, the diameters of trees
increased significantly. The PXL2 and its interactional genes CULI, T15D22.7 related to cell division, the MYB46,
C3H14 with their downstream genes CesAs and LACs related to secondary wall regulation were preferentially ex-
pressed in the xylem cells. These genes might play key roles in the regulation of diameter growth under different
densities. In addition, the NAC86 homologous genes involved in sieve element development and the inhibitor P7L ho-
mologous genes with dual functions in cambial cell proliferation and xylem differentiation were also up-regulated.
They could promote the xylem development, which were different from the functions in herbaceous plants. The res-
ults of tissue expression analysis showed that PXL2, CULI, T15D22.7, NAC86 and PTL were predominantly ex-
pressed in phloem and xylem, whereas MYB46, C3HI14, CesA and LAC17 were predominantly expressed in xylem.
[Conclusion] In this study, the candidate genes of xylem development related to planting density are identified and a
model of molecular regulatory network that how the planting density affects radial growth of E. urophylla % E.
grandis is proposed, which will benefit the intensive study of the molecular mechanism under different planting dens-
ities affecting radial growth for trees.

Keywords: planting density; Eucalyptus urophylla x E. grandis; transcriptome; radial growth; regulatory factors
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Attached list 1:

M1 F|EEEMENZF 0 NSEMEZTEMNHERRAERKAER

The annotation of 30 differentially expressed transcripts responding to planting density in protein

interaction network

3% Transcripts ID

AR TN fE Transcript function

71 Annotation

MIX-PB_transcript 67597
MIX-PB_transcript 52911

MIX-PB_transcript_30100
MIX-PB_transcript 31553

MIX-PB_transcript 4630

MIX-PB_transcript 41125

MIX-PB_transcript_ 67116
MIX-PB_transcript 66737
MIX-PB_transcript 28715
MIX-PB _transcript 32439
MIX-PB_transcript 41236
MIX-PB_transcript_53209
MIX-PB_transcript 5308

MIX-PB_transcript 29586
MIX-PB _transcript 48714
MIX-PB_transcript 59534
MIX-PB_transcript 8322

MIX-PB_transcript 76091
MIX-PB_transcript_63092
MIX-PB _transcript 12904
MIX-PB_transcript 32159
MIX-PB_transcript_26893
MIX-PB_transcript 53117
MIX-PB_transcript 44896
MIX-PB _transcript 17956
MIX-PB_transcript 7819

MIX-PB_transcript_44207
MIX-PB_transcript_13679

MIX-PB_transcript_10365

MIX-PB_transcript 71371

LB

Transcription

SRR ], dii s, e ffdsyE

Cell cycle control, cell division, chromosome partitioning
SRR R, dR s, ks E

Cell cycle control, cell division, chromosome partitioning

55 e S AL
Signal transduction mechanisms

BRI, EABESR, HREA

Posttranslational modification, protein turnover, chaperones

Ji 38 H AR B Lipid transport and metabolism
— R Ih % 7 General function prediction only
# 3 Transcription

% 5% Transcription
M, RARER, FREA

Posttranslational modification, protein turnover, chaperones

MFEE, Jaid, H#eEa

Posttranslational modification, protein turnover, chaperones

— % T BE Tl General function prediction only
# S Transcription
% 5% Transcription

% Transcription
REERR B AR

Amino acid transport and metabolism

MR, EARER, HAER

Posttranslational modification, protein turnover, chaperones
— I RETI

General function prediction only

MiXEB, EALER, HAEA

Posttranslational modification, protein turnover, chaperones
— LI AE T General function prediction only

M E], AR, Geiik s E

Cell cycle control, cell division, chromosome partitioning

MiFEEM, RARES, H#aEa

Posttranslational modification, protein turnover, chaperones

WS 2R A AR R BIMAFPXL2 (T
Leucine-rich repeat receptor-like protein kinase PXL2 (Precursor)
KRR KEAL

cullin-1-like ,CULL1

ARG CHIT)

Sulfhydryl oxidase 1 (Precursor), T15D22.7

2 91 B FIRGA4 Putative disease resistance protein RGA4
Toll/ AN 3R- 12 46-KEH
Toll/interleukin-1 receptor-like protein, TIR

A REITETE I & R AR T AR R AR Al
Probably inactive leucine-rich repeat receptor-like protein kinase
At3g28040

JHEAE R U SR AN

TMV resistance protein N
JHEAEH R TUEER AN

TMV resistance protein N
JHEAE R BRI &R AN

TMV resistance protein N

] HE ) R IR A 2C60

Probable protein phosphatase 2C
AR EA-1, HEE Gk
Thioredoxin-like 1-1, chloroplastic (Precursor)
EIRAEAB (EiED

Metalloendoproteinase 1 (Precursor)

AT AR R AR R4
Subtilisin-like protease (Precursor)
CHRIEKRZ-ILwEH

Niemann-Pick C1 protein isoform X1

Hii i EA A B H

Ankyrin repeat-containing protein, At5g02620

PO FHE30

Heat shock factor protein HSF30

HPE 83

Heat shock protein 83

P FERE A 70

Heat shock cognate 70 kDa protein HSP70
PIMFEIE R E70

Heat shock cognate 70 kDa protein HSP70
EPV 2 s =)

Polyol transporter 5, PLTS
MR TA-2 TI9L18.4

Heat stress transcription factor A-2 T19L18.4
HPEFE THEA30

Heat shock factor protein HSF30

AR TEH30

Heat shock factor protein HSF30

MR IR LR

tyrosine decarboxylase 1-like

Dna) FIJEEHA (R

Dnal protein homolog (Precursor), DNAJ1

FHE AR E IR AR E L H A3
F-box/LRR-repeat protein 3, FBL3

E3i2 3 iR HE R

E3 ubiquitin-protein ligase RING1

TWi [fa 4 M 2 45 Protein SHOOT GRAVITROPISM 5
] R ¥ 22 SR 7 SRR B, 1

Probable serine/threonine-protein kinase, Atl1g54610
E3VZ 3R &A1

E3 ubiquitin-protein ligase RING1




	1 材料与方法
	1.1 试验材料
	1.2 转录组测序及结果分析
	1.3 DETs筛选及分析
	1.4 DETs实时荧光定量PCR验证

	2 结果与分析
	2.1 转录组测序统计
	2.2 不同种植密度下尾巨桉主茎转录组分析
	2.3 不同种植密度木质部转录本表达模式分析
	2.4 差异表达转录本蛋白互作网络分析
	2.5 qRT-PCR验证

	3 讨论
	4 结论

