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Genome Survey in Cinnamomum camphora L. Presl
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Abstract ; Cinnamomum camphora L. Presl is a kind of precious wood species and the main no-timber trees of
special local product in our country and possess abundant the secondary metabolism,such as polysaccharides, poly-
phenols , oleicacid ,and terpenoid. C. camphora is a metallic element used in many important industries. In this stud-
y,the genome size of C. camphora was determined by new-generation sequencing technologies ( Illumina Hiseq™
2000 ) . Hybridity percentage, repeats, and GC depth were also estimated by bioinformatics. The main results were
showed that the average genome size and hybridity percentage of C. camphora was about 760 Mb and 0. 65% , re-
spectively. Moreover, whole-genome shotgun sequencing should not be used to C. camphora genome sequencing, and

the BAC-to-BAC or fosmid could be used.
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A1t Total 31128.6 44.5

2.2 17-mer AR ERFABAK/MEIT
i FHAEERT 30 Gb HEE H T 17-mer 437, HA
RO 1, BEARFRERR 17-mer H LA IREL, A



134 (IR T 25 L WA 4 PR 21 A 151

AR BB A5 R . P ] DU F | 17 -mer
O3 2 S DL . TE 32 BT AT — AR, I
K-mer PYHHERTREE . M 2 W] LIKIIE K-mer 1 512K
J2 24 Gb, T AT DL i A 2 (3 I 4H K/ = K-mer
(5 B8/ K-mer (14 309 B2 9% 32 ) Al 5 56 DR 20 R/ Sy
759 Mb, M1 67T LIWLEE B, 75 1 SRR Y 1/2
SAT — B U AR O, R LS B A A R PR 4
BABEZAHRNATREE . K-mer 122 MU I
J2, Ul AR AR 35 R 4 o B 7 4 i e

5,

~

W
T

H2R (%) Frequency
[ ]
L

—

% 10 20 30 40 50 60 70 80 90 100
PREE(x) Depth

B 1 17-mer 975 %k

Fig.1 The distribution curve of 17-mer
Fz2 17-mer HIEIESIT
Table 2 Data statistics and analysis of 17-mer

K-mer B0 K-mer ¥REE LR AN FrABEEE FrAK  MF
(Mb) K-mer (Mb) (Mb) (Mb) R

K-mer sum depth  Genome size Used base Used read X

24614 32 759

30175 347 43.1

2.3 FERMI

K 2 AT A, B 2R (C. camphora) B F 16
A IEAE LA R 0. 65% W 1 6 fie £230T | ] LA
REGIA I 285 FA4E T 0. 65% KF-, Ui
TR Je 5 2RI, T REREZ A 2H REROR

2 e C.camphora

~i-H_0.005
H_0.0065

=>¢H_0.008

—_
—_ [

A2 (%) Percentage
S
W

(=]

8 16 24 32
VREE (x) Depth

B2 17-mer & X EiTE
Fig. 2 The statement of hybridity percentage of 17-mer

2.4 GCEERDTAH

GC_depth 43 #r i (& 3) , ARAAE i TG B 8 5+
w0 JG A S J 1], BB GC_depth TBE 4345 43 1%,
T2 )2 BRI — 2 R 3 0 B R R A ne R

(=)

AT BT, 25 5 0 7 A2 R it VA 200 TR A LAt PR 4
Hh, GCRMAYHIF T 2 )2, 2 22 5 5
o, R G 2 i 2% (R gL R 2 5 i ir H
T 155,502 A2 RIBHZEAL LA Y read
T B R FE R 2 e ) —F , B GC Al
MR — 2,

150

—_
[3S]
(=}

o
(=3

IR (x) Average depth
w D
Sl

0.2 04 0.6 0.8
GC& (%) GC content

B3 GC_depth 5% E
Fig. 3 The distribution figure of GC_depth

3 i

LI ZH R/ OFRHE R 40 5 5l DNA 1C {8, )2
TRYIF LT G R T & DNA By &, B4 K/
S OB L PR 2 2 0 58 1 il | A [] 4 b
PRIZH I/ INHEAT LUE 43 B, 7T DA R BE PR 2 /AR 4k
BAE, FRIRESCAED S R SR R 4 AR AR
H, FIHIAEY) DNA 1C (B 128 FIURH 5C STk i 46 5%
M FEHESAEY R A S = F L\l gt
B Mk e (1) F 28 3 Fh 2K b, 0 5R B
(19.08 pg) B K VI L4l & & e, T FAER
(0.78 pg) FIHFRE(0. 78 pg) ik mAk; (2) Z4E4E
HLEA I g SR P R 2H 5 il il B 3 = TR
SRR SRR T B3I, AR SO R RS B PR 2 DR/ N ik
TFIE , I ARA AP EE R H K NS

A A2 T HI 2 1 Ak R 4 R/ NI
758, 76 B AT ( Phyllostachys edulis )" | T 75 2
( Miscanthus floridulus) " Z: R H) P #0A B FH . BRI
ZHN B Feulgen 435606 B k22 0 ik 37 B Mz o
PRIE AR I LR T R A 3 R A
PPAGSR AL T B AVERE Y e, 2V S0 N 454
0 R P B A X iy A T 2% P A 4 R DR 2 A 7
Fe b T RN 250 O 5 i ey R BE A 2 A 7
TR A3 TARGF R A R . AR SCR T
K-mer 73 Mk et T2 3L AT F B2 K-mer ¥
JE 3 A S R R R A KN D 1k AR B T R AR
BRI B GC & RS, IZ R Y



152 iR 7/

%
X

N

15 %

=R SRR AR AL =

AT GE T U A T R SE R 2 RN 9% ik
WA GC & it B A S8 AT 1174, 245
WA« (1) AR 3 PR 2 K/ VR Al 114 760 Mb 22
A5 (2) M R A B M 26— M ER ¢
G R 0.65% , % HBERCRFE WK, H WGS
MG AT L B8 — 5 14 IRURS: FIHE 32 5 (3) H TR A
Fe R, A R A S M L SR AN A iR SR R A
A3HT. AT22iK i BAC-to-BAC W& 5%, fosmid 5 W
HEFT LB 35 i 2H 25 5 W Xof 2% 5 A v 1) ik PR A P4
WA, R R 4 32 DR 2 3 4 A 405 SR 2t
TR 4 L PR 20 R 25 1 58 0 i P it o AR

EE

(1] WES. FAEEYRESIM] . Jat Lol i, 1993

(2] HEEWLEW, BB =, 5. BT ie B2 55343
[J]. LAl R 2008 (1) :60-61

(3] BRAUM, 259522 N, 45 P AL 5 B 9 Bl H iy i i
T[] . BDU Y 2ET , 1998 ,16(3) :219-222

(4] Okada H,Karvologieal R T. Studies in some speeies of Lauraeeas
[J]. Taxon,1975,24(2-3) .271-280

[5] Stebbins G L. Chromosomal evolution in higher plants[ M |. Lon-
don ; Edward Arnold LTD,1971 :87-89

[6] Du B, Wang D. C-values of seven marine mammal species deter-
mined by flow cytometry[ J]. Zool Sci,2006,23(11) :1017-1020

(7] XB5ERR, XUk, f i, 45, AT ee SR RN E (1] 48
WAL LR A4 2013 ,14(2) :339-341

[8]  Kikuchi S,Tanaka H,Shiba T, et al. Genome size , karyotype , mei-

§

osis and a novel extra chromosome in Torenia fournieri, T. baillo-
nii and their hybrid[ J]. Chromosome Res,2006,14(6) :665-672
[9] Margulies M, Egholm M, Altman W E, et al. Genome sequencing
in microfabricated high-density picolitre reactors [ J ]. Nature,
2005,437(7057) :376-380
Tuskan G A, Difazio S,Jansson S, et al. The genome of black cot-
[J]. Science,

[10]
tonwood , Populus trichocarpa ( Torr. & Gray )

[11]

[12]

[16]

[17]

[22]

[23]

[24]

[25]

2006,313(5793) :1596-1604

Jaillon O, Aury J M,Noel B,et al. The grapevine genome sequence
suggests ancestral hexaploidization in major angiosperm phyla[ J].
Nature 2007 ,449(7161 ) :463-467

Ming R,Hou S B,Feng Y, et al. The draft genome of the transgen-
ic tropical fruit tree papaya ( Carica papaya Linnaeus) [ J]. Na-
ture ,2008 ,452(7190) :991-996

Velasco R, Zharkikh A, Affourtit J, et al. The genome of the do-
mesticated apple ( Malus x domestica Borkh. ) [ J]. Nat Genet,
2010,42(10) :833-839

Wu J, Wang Z, Shi Z, et al. The genome of the pear ( Pyrus
bretschneideri Rehd. ) [ J]. Genome Res,2013,23:396-408

Sato S, Hirakawa H,Isobe S, et al. Sequence analysis of the ge-
nome of an oil-bearing tree, Jatropha curcas L. [ J]. DNA Res,
2011,18(1) :65-76

TR, o5 %, MR 4 R ARACAE Wy A2 5 R 4R 00 T 5 0t e
[J]. 1514 ,2012,34(2) ;145-156

Xu M,Zang B,Yao H S, et al. Isolation of high quality RNA and
molecular manipulations with various tissues of Populus[J]. Rus-
sian J Plant Physiol ,2009,5:716-719

Li R Q,Fan W, Tian G, et al. The sequence and de novo assembly
of the giant panda genome|[ J]. Nature,2009 ,463:311-317

Li R Q,Zhu H M, Ruan J, et al. De novo assembly of human ge-
nomes with massively parallel short read sequencing[ J |. Genome
Res,2010,20:265-272

PRI SO, B R AN, 5. ER SR AL K 4 et
HHHESHT[)]. 224 ,2013,40(1) :135-144

ZRiE  ET, IR, . BAT R MIE [T].
JE 2 ,2008 ,25(5) :574-578

Ha S H,Kim J B,Park J S,et al. A comparison of the carotenoid
accumulation in Capsicum varieties that show different ripening
colours; Deletion of the capsanthin-capsorubin synthase gene is
not a prerequisite for the formation of a yellow pepper[ J].J Exp
Bot,2007,58(12) :3135-3144

XUHENS | 27T ) Ik e 37 B H DK 0 5 2R 9007 e
DR B R/ [T BB 2 22 4 B8 22 B, 2005, 51 (S)
238-240

ZEPESC, RO, 1, 5. T 6 T =2 R 4 i TN 4 iy
S P R SHAEAT (7], P E R AR, 2012,42(12)
947-956

Havlak P,Chen R,Durbin K J, et al. The atlas genome assembly
system[ J]. Genome Res,2004,14 (4) :721-732

e o S R o e e e o R e e R e S e e

(L% 148 W)

[16] Xu L, Menard R, Bert A, The E2 ubiquitin-conjugation enzymes
AtUBCI and AtUBC2,play redundant role and are involved in ac-
tivation of FLC expression and repression of flowering in Arabidop-
sis thaliana[ J]. Plant J,2009,57 :279-288

[17] Xiong L, Yang Y. Disease resistance and abiotic stress tolerance in
rice are inversely modulated by an abscisic acid-inducible mito-
gen-activated protein kinase[ J]. Plant Cell ,2003,15 :745-759
Lee J S, Wang S, Sritutim S, et al. Aradidopsis mitogen-activated
protein kinase MPK12 interacts with the MAPK phosphatase IBRS
and regulates auxin signaling[ J]. Plant J,2009,57:975-985
Nakagami H,Pitzschke A, Hirt H. Emerging MAP kinase pathways
in plants stress signaling[ J]. Trends Plant Sci,2005,10:339-346
Jammes F,Song C,Shin D,et al. MAP kinases MPK9 and MPK12

are preferentially expressed in guard cells and positively regulate

[18]

[21]

[22]

[23]

[24]

ROS-mediated ABA
20520-20525

Cho S K,Ryu M Y,Song C,et al. Arabidopsis PUB22 and PUB23
are homologous U-Box E3 ubiquitin ligases that play combinatory

[ J]. PNAS, 2009, 106:

signaling

roles in response to drought stress [ J]. Plant Cell, 2008, 7.
1899-1914

Huang C, Ding S, Zhang H, et al. CIPK7 is involved in cold re-
sponse by interacting with CBL1 in Arabidposis thaliana[ J]. Plant
Sei,2011,181:57-64

Fukao T, Yeung E,Bailey-Seres J. The submergence tolerance reg-
ulator SUBIA mediates crosstalk between submergence and
drougeht tolerance in rice[ J . Plant Cell ,2011,23.:412-427

Xu Z S,Ni Z Y, Liu L, et al. Characterization of the TaAIDFa gene
encoding a CRT/DRE-binding factor responsive to drought, high-
salt, and cold stress in wheat [ J ]. Mol Genet Genomics, 2008,
280:497-508



	植物遗传2014年第1期_部分150
	植物遗传2014年第1期_部分151
	植物遗传2014年第1期_部分152
	植物遗传2014年第1期_部分153

