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O DRSS RO SO MR, CTAB JA3RIE RNA, %25 040K Creator™ SMART™ c¢DNA Library
Construction kit [1)757%, I THE4K cDNA SCPE. L%, W CIERZ N 4.05X 10 AN Tofe, HALRILH| 95%, i
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Abstract A exellent library was successfully constructed from flower of a high quality flue-cured tobacco variety CuiBil by a
modified method of Creator™ SMART™ cDNA library construction kit. Evaluation assays were performed on the library and the
results was showed as follows. The primary library storage capacity was 4.05x10°, the recombinant rate was 95%, the insert
fragments concentrated in 1 000 bp to 2 500 bp, with an average length of 1 400 bp, and the amplify library titer was 6.52>10°
pfu/mL. Twenty-four clones were randomly selected for sequencing, twenty-two valid sequences were obtained, and then using
Blast2GO software for preliminary analysis, eighteen sequences of which had different numbers of functional annotion. It was
indicated that the library was of high quality, which would not only be helpful for screening important genes of flower devel opment,
but also providing the materal basis for revealing the mechanism of tobacco flower development and genetic improvement.
Keywords Nicotiana tabacum; Flower; SMART technology; cDNA library
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KB BE R S R b3 (Kramer et al., 2004; Guo et
al., 2007; R4, 2010). ) s DA (1) 715 1)
e, IERERT AR A B AT Y, XA A
A ET R o WLl R APLRE DR i A4 7 it 4 10
PEHT, L AR S, RO EHEGZ(E
B4, 2010). ISR B, T
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ZUF I miRNATEAE ) T AR I [0 R 45 R Ab 4 R &
LR RS AN A AR VR HI (F7 8545, 2010) .
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B, AR TSR e R BB 546, B
TR E 53 THLEA B T4 70 48 K & 115 1 HLEE
IATR, AR 0 B A% 5 RN 2 R 351 AT
B Y. AICHFHSMART (switching mechanism at
5'end of RNA transcript) ¥, A(Lin et al., 2004; T X
{R4%, 2009 ; Lietal., 2010), J&Dh st 7 4@t o0 miks
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M, H28S5c e A A 18S I, FaZyml W,
5STRNA, WAHILKADNAL S, LI g Rz,
JTEERNAK A Fiff, e AR s, nl DL T SO
AR F I 8 T A%

1.2 $5cDNAS B 45 R

o\ RNA #5615 55— BE cDNA, 4R Ja LAl il
PCRIT VA BN EECDNA (ILE2), M LLE H
RURE SRR A1, e B2 000 bp, 15 B
N seEE, FRWIXUEECDNAR] T RAIEAL .
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Figure 1 Gel electrophoresis of total RNA
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Figure 2 Gel electrophoresis of double strand cDNA
Note: M: DL2000 marker; 1: Double strand cDNA
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R (0L EI3) . 3R, {E201EPCRE: R,
BRUKIEL64L, FIRL1ONHRA S5, HAIHR N95%.
F BN KRR EE R FEL 000 bp~2 500 bp fal, “F-3)
K EEZ 241 400 bp.
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Figure 3 PCR detection of randomly selected 20 colonies

Note: M: DL15000 marker; 1~20: Colonies
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Figure 4 Sfil digestion of randomly selected 30 colonies
Note: M: DL15000 marker; 1~30: Colonies
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Figure 5 Catelog of species distribution

Note: Horizontal: BLAST hits score; Vertical: Species
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% 1 Blast2GO E 5 GOs ThAEITBEI 18 451771
Table 1 Eighteen sequences with the functional annotation by Blast2GO

BRI EAYi

Seq. Name Similarity

HBIE

R DhREERE
Total number Functional annotation
of annotation

TF1

TF2

TF4

TF5

TF6

TF8

TF9

TF10

TF11

TF12

TF13

TF14

TF15

TF17

TF18

67.4%

55.5%

83.8%

99.9%

96.3%

93.2%

95.85%

66.7%

93.95%

68.95%

84.35%

76.2%

74.75%

98.25%

69.25%

2 C: 4, C: 4 AL i

C: Membrane; C: Peroxisome

C: A4 Fr KREERETE; C: 40, C: Zekifh

C: Nucleolus; F: Hydrolase activity; C: Membrane; C: Mitochondrion

F: IR F BrE T 45 H

F: Nucleic acid binding; F: Zinc ion binding
3 Fo 4ty P OGEAEH]; Co SR B4

F: Binding; P: Photosynthesis; C: Chloroplast thylakoid membrane

C: WA Fr WAL i 4L P BT

C: Ribosome; F: Structural constituent of ribosome; P: Translation

C: #%A=; Py AU IRAIE AR, Pr AL P INERIR S L BE4HEG A W& U 72,

F: sEEEE,; C ME AR B BRI MG, F: FAD &4

C: Nucleolus; P: Cell redox homeostasis; P: Oxidation reduction; P: Acetyl-CoA
biosynthetic process from pyruvate; F: Protein binding; C: Chloroplast stroma; F:
Dihydrolipoyl dehydrogenase activity; F: FAD binding

3 F: GDP— 1 i ¥l 35— A4lmG 14, P 41Ul Rs; P flilEeh &
F: GDP-mannose 3,5-epimerase activity; P: Cellular metabolic process; F:Coenzyme
binding

2 P BESAT, Fr KB
P: Regulation of transcription; F: Hydrolase activity

4 P ST, Fr ZIKE G Co AT, Fr DRI B MRS S A it

P: Protein folding; F: Peptide binding; C: Cytoplasm; F: Peptidyl-prolyl cis-trans
isomerase activity

3 P: DIk (RNASR RS, F 8l 7aid B BATVIER (RNASR I N IR B
Pk
P: tRNA 3*-trailer cleavage; F: Zinc ion binding; F:3'-tRNA processing endoribonuclease
activity

4 C: /ME; F: DNA 4655 Pr #2/MA413E, C: 1A=
C: Nucleosome; F: DNA binding; P: Nucleosome assembly; C: Nucleus

6 F: DNA 5511 RNA R4 RS TE; F: DNA 4545, P #il7F; C: 17 C: DNATRTIY

RNA 4Gl V 259, C: itk
F: DNA-directed RNA polymerase activity; F: DNA binding; P: Transcription; C:
Nucleus; C: DNA-directed RNA polymerase V complex; C: Plastid

1 F: /KARBEGPE
F: Hydrolase activity
6 F:GTP 4%, P: W4, P: ARE; F: 4 Fizg); C: i, F: GTP BG4

F: GTP binding; P: Microtubule-based movement; P: Protein polymerization; F: Structural
molecule activity; C: Microtubule; F: GTPase activity

5 Pr B ACTT LR PR SRR PRI SR U B A A B B C S
P: Regulation of circadian rhythm; P: Negative regulation of transcription factor activity;
F: Protein binding; F: Transcription factor activity; C: Nucleus
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gk 1
Continuing Table 1

Feolgae MEWE ERACR hRe R

Seq. Name Similarity Total number Functional annotation

of annotation

C: KA T s 1) ATP S S A AR HE A L FL; Pr IR AR A, Pr BT 145 ia

HATP A A SIS R, C: SRR, Fr S8 7RISR ATP SRR TE; F: ATP
gt Py RIRKE; C TR, Fr DU 1 M ATP B i

C: F1 Proton-transporting ATP synthase complex, catalytic core F(1); P: Lipid metabolic
process; P: Plasma membrane ATP synthesis coupling with proton transport; C:
Mitochondrial inner membrane; F: Hydrogen ion transport coupling with ATP synthase
activity; F: ATP binding; P: Embryonic development; C: Plasma membrane F: Plasma

P: 4B BARE; Co Wi; Pr T MMa N B 2 BEER P IRBG I ; P & (A BUKSF; C:

P. Defense response to bacterium; C: Vacuole; P: Response to desiccation; F:
Cysteine-type endopeptidase activity; P: Proteolysis; C: #%4_ Nucleus; P: Response to salt

TF19 77.9% 9
membrane H*-ATP activity
TF20 69.5% 7
A~ P b a2
stress
TF21 61.2% 2 C: AN, P: #isnd e

C: Membrane; P: Transport

L F 4T IEE; C gl dlf, P AR

Note: F: Molecular function; C: Cellular component; P: Biological process

fifts JeatEHS MENTIRACH . AR S 2 2R
Yrid ke, BEATY AR RS, SRR e A I e .
M X AT R AL D D EFERE ST AR AT LATIN, SO
HEEREBOIFE, SR ERE DS AT .

2118

SMART % HiClontech 2 ] ik, HLAT M. R
WA A, H ATV 2 253 2 1e 1T SRR
. WHSMARTIAE D, XEEcDNAZ L & 1
BEKIH A ANSTilEED) )G, 0 H B/ cDNAZ 2253 &
DR B TR, TR SO A A B
KAEBLEHAEL 000 bpZiti, KB BLAT LR N
FH T AN [ B2 11 CDNA - B 3 42 S 7 (3% ek
JEAR, R B R:, K BOEBSSCR MM,
FECT KB cDNATEER D o A TR ST Bl ot
2 H Pk DI [ (9 7 vk 5 TN, HUARCDNAGT ) 55 125
1, R SRR % K B L Ag) W S 4 s

cDNA S P (1) i B AR s WeAE PR A J5 T (R 34
=, 2009): —JESCEERREE, AT —ANMEAITR
bRkt e, B SCEEMI R A e ASHIF ST BT AL 1) SRy
CDNA L HAT (B2 4 4.05 X 108N Mr B4 7,
h i A T R E B mRNAR EE 5K, — i cDNASC %
B SR R AN F1X10° cfwmL,  ASHFS0H
[FICDNASLPESE A TA R TIXANERE R 2 EY]

cDNAJTBU RN o WS PT R i RSO RSN B AR
H7EL 000 bp~2 500 bpZ [1], “F¥JKSEL 21 400 bp,
PRUE T 1 el 4 K cDNAI RIS o Z545 1 7 THi AU
SRR, AT TR ve BRI L, AT A
HE— DR R B RS R 43 T AL A B g A% 2 R
AL R

MRS AHE
3.1LIG MY
3L UEER

DUAR A5 0 i 2 — S o Rk, S5 2B
TFAEMY B, B R AT A 7 O B A h A R
~80°CUKAHTRAF 7% FH

3.1.25288 15

K Biospin i[RIzt 771 6 FH TORE /s 2 B G
&, PrimerScripti¥i %% 5%, RNase Inhibitor, Sfil,
Ex-Tag, dNTP (10 mmol/L52.5 mmol/L). DL2000
A1DL15000 73 1 b 11 55 24 0 B K& 52 B9 A ]
(TAKARA), E#HEIETNEBAH], K HDH5a
PR A SIS S Ay, FEeniaan) o B 2 A AL A
A PR w7

3.1.35|4
k2,
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® 2 IWARRKF
Table 2 Primer name and sequence

GlE/E=yiis SIYIFHI(5" to 3)

Primer name Primer sequence (5' to 3"

5' SMART IV Oligonucleotide AAGCAGTGGTATCAACGCAGAGTGGCCATTACGGCCGGG

3' Primer AAGCAGTGGTATCAACGCAGAGTGGCCGAGGCGGCCGA-d(T)30VN
5' Primer AAGCAGTGGTATCAACGCAGAGT

M13 F GTAAAACGACGGCCAG

M13R CAGGAAACAGCTATGAC

W:V=A G orC;N=AG,C,or T
Notes: V=A, G, orC;N=A,G,C,or T

3.2 &
3.2.1 2 RNAZE

KR I CTABYAS IS RNA: HUHFEAE A4
BE IR B AR, IR 2|5 mL
BOVET, IA2.4 mL CTABHEHUZZ A% B-
SiAE O, WIEHRG IS, WE3 min, 65°C/KIHY)
15 min~20 min, W FIE A I P kGRS / S
el shde, EBREEEE, MALICRERDTE R IX,
FH75% LEEHEE 28, 45537 HHRNase free H,O
AL BT s - 19 S RNAJS , {8 HIND-2000C
TR AN BE TR I RNAKR RS . 40, 1%
TR Bl e P RS G e e

322N FEMENEEL T

I 3 2% 1 5 [# Clontech 24 7] JT & ) SMART 3¢
FERJRFAAT, WIS THEE, WMo S BA
Msl. BILA3 pughlRNAS #5735 —HEcDNA, DL
HHIPCRT 14 WU ECDNA, W2 5 K I 4k
JaEATSAIRED), KR~ 2 SRR Rk S
DIFIEN750 bpld E 1 X3, 75 5 pDNR-LIBE {434
B, WAL KA HEDHSa, $RARIASCE. AP
BEATLHREDES 23 vt B JEAT 11 V4% PCRAFN D) 4 e LA
SCHEE R 20 28 Bl N T BEIRI RN o 85 JUUE S 1T
IR 1G5, 49 20 B AN [F] E A AR R R ARAS I
P19 S B

323X ENTMFE RS

BEATTHREN 244 B ik g R N R HE IR 4 g
DTG AT, R 2 R 22 B BRI 5 1)
JFH G, FHBlast2GOA- AT M, H2 I ERIAT
Z4i(Blast program: BlastX, Blast database: nr)5Giz
17 BlastX, FFE1Tgo-mappingFlannotationI)) ek,

HrhIhReERe L E N T IhRE A gLt i
FE= AR ACFRAT, I HAH N U2 -

{E& oTak

P BRAE . BRIORE AT ST S50 e v A SE R E
FUIPATN s R SE el T, R SCHIRIK 54 Kb
YIRS 55 Ty SRR 9T PR g It H R R S 55
N, fesieit, B, WEESB. efEE
R B I ) R 2 K SR

st

A ST LE E N RN2006)371 . [ HHE}(2008) 13F0 4 £
BVEY S 5 AN L A= ) 2 4% S5 =5 10 H (200811033) H:[7]
BT 5, TEMER R

Sk
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124-128 (M, FEIG %, JTEIR, 2007, $EMl4E4% B A
HIMABCDERRY, i [E A& 2= AR, 23(7): 124-128)
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