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Transcriptome profiling of plant height growth in Camellia reticulata Hent-
iangao induced by exogenous gibberellin
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Abstract: Illumina HiSeq high-throughput sequencing was performed on the leaves, stem segments and shoot tips of Ca-
mellia reticulata Hentiangao treated with mg/L0 and 800 mg/L gibberellin, respectively. A total of 476 635 unigenes were ob-
tained, and 181 115 (38.00%) of them were annotated. In addition, 43 624 differentially expressed genes (DEGs), including
43 295 unique and 329 common, were identified. GO and KEGG enrichment analysis results showed that leaf enlargement, stem
elongation and shoot tip growth were related to glucose metabdism and phenylpropanoid biosynthesis. Furthermore, many DEGs in
shoot tip growth were involved in plant hormone signal transduction and diterpenoid biosynthesis. According to the transcriptome
analysis, three factors were found to promote the growth of Hentiangao. The first was the expression changes of KAO, GA20ox,
GA3ox and GA20x genes involved in gibberellin biosynthesis in shoot tips. The second was the regulation of DELLA protein in gib-
berellin signal transduction. The third was the interaction of gibberellin with auxin, cytokinin and other hormones.
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Table 1 Sequence of primers

A BN = RS9 (5'—3") B e 5191 (5'—3")
DELLA TRINITY_DN160422_c1_gl _il AGTGGCAAACTCGGTTATCC AGTGTGCCATCCTAGCATTAG
KAO TRINITY_DN176135_c1_gl _il CCTGGAAATGAGCTTGCGAA TGTGGTAAGTACATCACACG
GA200x TRINITY_DN159432_c2_g2_il TAGGAACAGGACCTCATTGCG AAGGTGTCGCCTATGTTGACGAC
GA3ox TRINITY_DN161062_c1_gl _il AACGTTGGTGACCTCTTCCAC ACTAACCAGCTTCGGTACAG
GA20x TRINITY_DN145066_c2_gl _il TTGGAGGACCACCATTGAGT TATCAGCAAGCCTAGACTTG
185 RNA GACTCAACACGGGGAAACTTACC CAGACAAATCGCTCCACCAAC

2 ZER 550

2.1 MEFRBRRHBREERMEK

VERENT ML A5 AR ) AR ROIRES R4 H— 30 =
AR K5 ( Camellia reticulate Hentiangao ) 41 P
MEHCENA) RIS R B R GAL i 725
KRG (FE 1B), WA, GA AL 30 d )=,
X B2 AR 2 2RO K B 25 7 1 3 (P<0.05) (A
1C) , Hirr CK 2R K Ao, T1 T2 T4 Kb #4351
J& CK 7 1.23 £% 1. 58 f%f1 1.92 £%, T3 iy CK )
2.53 f5 (B 2A) ;GAALEE 75 d &, X AL AR 56 2
R KEEFEE(P<0.05) (K 1D) , Hr CK 2%
I R IH B, OO T1 AR3AT T2 43, ol CK
() 1. 59 f5F0 1. 93 4% | 1M T4 ZEFRFN T3 ZbFE4351 K
CK 2. 27 f%5#1 3. 61 %5 (18 2B) . HeHE A B, W IR
HARRIGLHAE 2 I 45 d [ BRI, CK AZE2R
VR IRIGZHIR T T1 Ab P K 35 4 AN B g A
T2 T3 T4 RbPEKSE, JUH T3 Ab#E (& 2C) , Ht
AT LUHEN , SRR GAL BB AR K S LI A IR AR AR K
It H B S il 57 v B 193 5 (0 mg/L.,200 mg/L
400 mg/L) , ZEIARAB WP Z 1, 224 ot it vk B Gk
800 mg/LET, 28434 K AR, SR i i vk FE 35 1 000
mg/ LI ZEJ 1 Il B2 0 B 1 R, AT 2R B 800
mg/ L5 AR K = LA AE R AR K A B vk B
2.2 #HRHAFFIERE Unigene iFFEHH

FIFH B R 7R 85 2875 5 0 B Wk % 800 mgy/ LA 3
RRFZERAL,0 mg/LAY GA ALFVEXTIR 75 d J5
KA 2B R AT SRy, Forbot AN
ZEBM IR 2 2R ST, 284 U 1 4R
AT,

A Cutadapt X307y Ji dn B 2 Bk L

CK T1 T2 T3 T4

A REFEZEIRMRIRALFH 30 d (WZE4R ;B AT 3 ZERIRHRAL I 75
d IZEAR, CK:GA, B E N 0 mg/L; T1: GA, SRR JE S 200
mg/1; T2 GA; 5 5 W E 24 400 mg/L; T3 GA, i 7 ¥ FF 4 800
mg/L;T4: GA JFUE B 1 000 mg/L,

1 SMNEREZEREMNRRTESR

Fig.1 Shoot tips of Camellia. reticulata Hentiangao treated with

exogenous gibberellin

FARB 78, SéAa 5 85 B A R s 8ds . 1R
T 3 P4 Fo ot BR A 8 AN S0 A T 411 464 870
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}1147.38~ 148.61 bp, G +C B 3 7 & 4 44.58% ~
46.84% (3¢ 2) , & 3 TLIHE I, 4l B g g1 %
FEAT43 073 8161 EEHE,476 6354 Unigenes, -3
KRR 497. 69 bp, FEFTA Unigenes J¥41 71, JF 51K
JE/NTF 500 bp 8915 71. 60% ., Unigene 180T
181 1154% Unigenes FR157F B, 5 Unigenes SLELI
38. 00% , H: PRI 22 B e 40 Sl 2 Nr 1R
172 12145 (36.11%) , COG {EBET74 12055 (15.55%) ,
Swissport 1E ¥ 106 818 4% (22.41%) 1 KEGG 7 B¢
25 8374%(5.42%) (& 3)
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Fig.2 The length (A and B) and difference (C) of shoot tips in C. reticulata Hentiangao

F2 84 cDNA XEMITIREE
Table 2 Clean data information of eight cDNA libraries

i SEERE (bp) SFEAIEL SRR (bp) Q30 &t (%) G+C & (%)
L1 148.36 48 279 292 7 162 609 060 91.64 45.68
L2 148.61 47 968 180 7 128 743 011 91.59 45.21
SS1 148.17 51 623 634 7 649 092 427 91.71 46.84
SS2 148.59 47 126 320 7 002 301 993 91.96 44.58
ST1 148.20 51 542 308 7 638 504 542 91.80 45.65
CK1 148.31 48 833 656 7 242 368 757 92.07 45.71
CK2 147.38 6 069 186 9 294 935 564 92.13 45.44
CK3 147.98 53 022 294 7 846 027 311 91.78 45.07

L1800 mg/LAMEAREE AN M A RER: 15 12.800 me/LAME IR EE 2 AL B S M A FE 25SS1:800 me/ LAME IR 5 3 Ab Bl 5 =25 BERE A 1552800
mg/ LM IR R 3 AL 35 25 BORE i 25ST1:800 mg/ LAME A8 22 AL FHLS 2540 ; CK1 o X B B il 5 CK2 - 4 BEEE BORE 5 CK3 2 X BHZEIPE

£3 RRXSERAFFIAEDN

Table 3 Assembly and analysis of the C. reficulata Hentiangao transcriptome sequences

FFA 2 HERE Unigene KB (bp) B/ Ll

#5248 Unigene K& (bp) 25 201 <200 0/0

%K Unigene KJE (bp) 16 513 13 960 200~ 500 341 277/0.716 0
Unigene P (bp) 41.49 497.69 500~1 000 93 487/0.196 1
N50 K J# (bp) 45 573 1 000~ 1500 23 690/0.049 7
(A+T) % 55.75 61.47 9 632/0.020 2
(C+G) % 44.25 38.53 8 548/0.017 9
Unigene 55X 43 073 816 476 635 476 635/1.000 0
RBFECE (bp) 1 786 987 110 237 216 033

23 ERFREEREGERSH

# Clean data [t X} %] Unigene I, | F bowtie2
A AT reads HEXT, 45 S WoR  ME— L X RIS
LR reads B AE2.5%107 ~3.6x 107, JH T3 [ %
RO, TERE R ZEBCRIZELR 3 P4 I T Y
S AL [E Y 22 S R GR R 3 A 43 6240 25 7
PR L4543 295 5 22 ¢ AR K L R 329
AR 22 R IA B (B 4A)

CK1 (ORI B ) 15 L1 (800 mg/LAMIG A%
FALF G MR RE L 1) R R I2T 4244 Rk
IRFEA Hod B IAEE N 16 4954, TR R IAFE N
10 92945 CK1 5 L2 (800 mg/LAME 7 55 AL FL 5
I HRE L 2) e R 23 450/ 22 H A 3L
o IR L 12 9564, T MR IAFEH 10 4944
CK2( X} R 25 BERE 1) 15 SS1(800 mg/LAMBARE %
ROFP 5 25 BERE 1) o & 3120 773425 Bk ik
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Fig.3 Venn diagram of unigenes annotated in each database
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Fig.4 Expression profiling of differentially expressed genes
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Fig.5 KEGG analysis of differentially expressed genes ( DEGs)

F4 SNERFREEERNKAESE PCR SERANFERIBXE
Table 4 Correlation between fluorescence quantitative PCR results
and transcriptome sequencing results of five DEGs

TR BRI . ]
i EHPCR W
SR E I PCR Pearson Hi%:1: 1.000 0.978 ™
ik 25 OB ) 0.004
T S Pearson A& 0.978*  1.000
B (B 0.004

*FINTE 0.01 K- (RUM) I 82406,

AT ZERHARFINE R TR 7R
RN R R R R (A 51 PRI DELLA, JRE R

WA AR TR KAO . GA200x ,GA30x Tl GA20x 25
FEH, DELIA .GA200x ,GA30x Fll GA20x R 8335, KAO
UL, WIS R DELLA AR B R G
S REATPRPGOIFSCHER X R R BRI R
AR R, AR RIS~ 10 min J5E K BF
TR RIS P ANE AR R R S TG S
DELLA [, DELLA #5152 TR A WIS T liE
AREEZACHEER U KAO ) EIRFRA

1o SR ) 2R BT R K38 o T S RN AR R S
PIHTRPR AP, SR IS T AR R R AR
B, #LFE IF GA200x1 , GA200x2 . GA200x3 FlI GA3ox1
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