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i OE REEEESH EIFE. MRS RIS RE, REWEI AR 2R R E . iR, TR
M SRR R SRR R A AR R K B B AL, ATCLE A BE AR, FIH SR M CTAB JE#EHUE RNA, 4R
SMART™ cDNA SCJZE @R SR 5726 Bl cDNA,  FR G PRI b 5 & B2 B BRI 34K pDNR-LIB, MEIEA ReF 4K
cDNA JE., Z%58, FIACERIRE N 1.3x10° cfu, HAXIX 100%, 60%HHAFBAE 1.0~2.0 kb 2 [8], BN BCFHK
INTE 1.0 kb 247, SO LR T 3.82x10° cfu. Wi BT 76 2E e SO B R B 4 K cDNA, Ak v A
A R 7 R S R RN A6 2R SRR B - T HLERER 4L T Be i .
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Construction of Peanut Gynophore Full-length cDNA Library with SMART
Method
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Abstract Gynophore is the key organ for fruit formation of peanut (Arachis hypogaea L.) and is always paid much attention to
by peanut community. In order to study gynophore-special gene expression and molecular mechanism underlined its development,
we extracted gynophores’ total RNA with modified CTAB method, then ds cDNA was synthesized according to SMART (switching
mechanism at 5’ end of RNA transcript) technology, and was ligated with the pDNR-LIB vector to construct a peanut gynophore
full-length cDNA library. The results showed that we constructed a good library. The titer of primary cDNA library was 1.3x10° cfu.
The recombination percentage was 100% with 60% inserted fragment size being 1.0~2.0 kb in length and the average length of
inserted fragment being about 1.0 kb. The amplified library capacity was 3.82x10° cfu. The results showed that we constructed a
good library. It will be useful for screening and cloning gynophore special expression genes and studying gynophore growth
molecular mechanism.

Keywords Gynophore; Peanut; SMART; cDNA library
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164 (Arachis hypogaea L.) & F [ 5 2 i Rl Al
TR, RERACERAMHL SN, LA
o EJTAE. MR AEMARE, REBEEAL, KR
BIfEAERER IR AR . Fk, REEKEE LY

FEE TR R HESE, 2004) K AEK K E T
BIALLLEE, 2006). 1648 &7 T AR J5 T R AL
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DA e R I () i R R B PR S Sk & — 2 A

- 1155 -



EFAFSNAEME, 2011 &, F 30 %, F 1155-1161 1T
Genomics and Applied Biology, 2011, Vol.30,1155-1161

http://gab.chinese.sophiapublisher.com

CDNA P I ) 2 i 0 /2 = R v g ) BB 7k 2
—, S H TR BT R R 70 L R Rk A T A
CRFIZEEE, 2009, R RS2 B IRFL AR, 272):
185-190; #EHAR, 2006, 1EMIARE, (5): 1-4). BN
FRAREE2010) NFI IS cDNA SCHE B ) i %t H- 45
€ 1 purH JEREIFRIBE M. 41 cDNA CERITY
ATRAER KBRS 7 41, BRI 222 i n
PAHE N BT 8 A PR IA I D RE R BERE, R AT 2k
DR ZELAJF 5 1Y) — 2 B B AR (B B, 2006).  H T,
R ETNEC R, IRIERHEARIEA
Oligo-Capping i%(Maruyama and Sugano, 1994).
CAPture 7% (Edery et al., 1995). CAP-trapper %
(Carninci et al., 1996). SMART 7%(Chenchik et al.,
1996). Cap-Select y%:(Schmidt and Mueller, 1999)7/l
CAP-jumping 7% (Fimove et al., 2001)% . T4k, ¥F
WA BTSRRI, PR T (Seki et al.,
1998). /KAE(Xiz 55, 2007). 164 (BT 2%,
2007). H VRIS, 2009)F1f FHGHTTSE, 2009)
SR RKOCERNIGE, G 7 RERNEYE, %
VAR T R, ORI EEE 1 DhREE R4 5
HIWTIT. SR, SR SCEMEINES A AL, 45
BN E, SMART JEEJLEA IR PR KR
MBS TZ M T B cDNA LRI .
Clontech 7 7] 253t Y “SMART” yAEAF #4) 8 SC 22 By 75
] RNA &b, KZHAT 50 ng & RNA BIA] 44
SEHEN cDNA SCHE(fEIEIESE, 2002, R,
47(21): 1656-1662).

ASCHIH SMART HiAR MM & 1A R4k
cDNA 3CPE, %30 A T oA s — b Thag
4K cDNA P31, Dyt f R B B D () D RERT
FEE 1A, AR T AT AR
R AR A H 12 T HILE

1ER55H

1.1 2 RNA BJIZEIER

FIRASRE =G B CTAB VESRIUITEA BEF R
RNA 28 1.0% 1) B T b e i rL vk 45 R (B 1) 27, 28S
rRNA 1 18S rRNA ZH7 s M, Ui AR EU 2 RNA
JRERE . BN AT RNA 4%,
H: OD,60/ODy30 fH A 1.97, ODagy/ODy3o 1H A 2.32,
AT EAE R RNA, 35 2 SRR A K

;"'!'j .
E_lJnPublisher“' } =
1.2 dscDNA BI& A&

3 pg & RNA #2465 —%E 6 5 K H LD-PCR 55
J ] ds cDNA 28 1.0%35 T b e I HpkoRsr N, &5 5
Kl 2 Fizn, ds cDNA Bk S A7 0.2~3.0 kb
(B 2)Z R RO 27, EZEEHT 750 bp A 1,
ZonriEm . IEE B E, BIA R T B R
HHIXEE cDNA, AT HT cDNA SCPERIREE .

M1
2000 bp
1 000 bp
750 bp .
500 bp
250 bp ‘
100 bp 58

B 1 A6 SREE S RNA HLVK
VE: 1: DL2000 DNA marker; 2: 145 541 &5 RNA
Figure 1 Gel electrophoresis of total RNA isolated from peanut
gynophore
Note: 1: DL2000 DNA marker; 2: Total RNA of peanut
gynophore
M 1
2000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

Kl 2 782 4T dsDNA Hijk E

vE: 1: DL2000 DNA marker; 2: 1£42 54+ dsDNA

Figure 2 Gel electrophoresis of peanut gynophore ds cDNA
Note: 1: DL2000 DNA marker; 2: dsDNA of peanut gynophore

13IXERENEE

W R AN K WAk Sfi 1 By, EBEA. B
AL G IR, THEUS R e e 2, &0 SRR
SCREASH) 1.23x10° ANEA T . BN 15 N
VAR, BHATHEWE PCR F1, MykEE R EIR(A 3),
HAESHMANNEN, EHRIE 100%. FEHLEE
10 T R R R 1 JE S BUTRL, BV Bk 4)
o, 6 RN BOR/ME 1.0~2.0 kb 2
6], BT i L 60%, 4N 7 BT K/ME 1.0 kb
FeAi, EBIERBENR. I ELANFERRE
KRR R RO IO 9%, G S 4G P v 4
N 3.82x10° cfuo LA $03E 28 W12 S0 i i i B
cDNA SCJE, A AR 7o b R AR 7 R ik A
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M, 12345678M910111213141516

2 000 bp 2000bp
o0t
- i
00 hg 100 bp

3 fEE REF 4K cDNA SUFER W PCR ALK I

7: M;: DL2000 DNA marker; M,: DL15000 DNA marker;
1~22: ¢cDNA #fi A Bt

Figure 3 Gel electrophoresis of colonies by PCR method from
peanut gynophore full-length cDNA Library

Note: M;: DL2000 DNA marker; M,: DL15000 DNA marker;
1~22: The PCR product of colonies

M, 1 2 3 4 56 7 8 910M,
5000 bp
2000 bp 2500 bp
1 000 bp 1 000 bp
750 bp
500 bp
250 bp 250 bp
100 bp

4 JEAERAET 4 cDNA S B T SORE i D) L K 14

7: M;: DL2000 DNA marker; M,: DL15000 DNA marker;
1~10: BEYIJE #5050 B TR

Figure 4 Gel electrophoresis of digested plasmids from peanut
gynophore full-length cDNA Library

Note: M1: DL2000 DNA marker; M2: DL15000 DNA marker;
1~10: The product of each digested plasmid

L BETERA R E TR G .

1.4 CEREHUNF R EMERFEDTER
BEALPELE SO 30 A B 5 B AT XU, A

R 1 SCEREHLIN Y P8 A5 B i 46 R

DNA 5% HL 0BT E BioXM 2.6 3 il 5 45 31,
A 22 ANIEFEIGE, HIYEA TR HESE R .
EEIEDE B AR AW PR R K, S5RA
9 NMNEKFH, HEA 40.9%. FIH BLASTN Fl
BLASTX #£ ¥ (http://blas.tncbinlm.nih.gov/blas.tcgi)
HATRVEMEARG R, YIEEH e R ThEe, FrllFs)a
FEEAREA. AURGEA. S5EA. xR
HIRE A, BERE A R SIE R 1),

2 1Hig

ER IR — DMK cDNA P, 55 RN
RNA ZHi#. TMHEME RNA JREN R R ES 3
AN —REAMEM; —REEAIGIDNA. EAR
FUNGFHIR); =Rt oekE, RIALHEA: dy i i
R RS P2 e E S A 2 W SE Al
RNA $2 A G ek ¥ He il RNA $EEU AR AR
XSRS F R T RNA, ASZE =0 R 1) CTAB 4%
PEHUAE A RNA BEARFER 801, (HERHUH RNA 41
PERE R o ARSI PR A ST RNA 288, 18S. 5.8S
3G, SR A EIERI, ODago/
OD250=1.97, OD160/OD23p=2.32 1t BHFTH#EHL ¥ RNA
W, WA, WAEARSES T, R
L TSR

P B R 4 K cDNA SCPE BRI 15 & i B 1 4
K cDNA. ASEIGMN ] SMART J5i, DL 3 pg &

Table 1 Bioinformatics analysis result of sequences picked randomly from library

2F FHIHKE (bp) B K ORF (bp)
Name The length of sequence (bp) The largest ORF (bp)

No.1 963 360
No.2 550 417
No.3 1029 402
No.4 882 261

A RERIThRE ARCEoN S
Possible function Full length or not
TR IR 2 75?
Oxygen-increasing protein 2 No

ThBEARA &

Unknown function Yes

ThBEARH &

Unknown function No

RN JEHE CAAX E AR 75?

Prenyl-based CAAX protease No
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Continuing table 1
R P (bp) 5K ORF (bp) AIRERIThRE RhEeK
Name The length of sequence (bp) The largest ORF (bp)  Possible function Full length or not
No.5 1212 636 HRZ AR NS 7 36 =
Eukaryotic translation inhibitor 3f Yes
No.6 872 606 KR EHFRAAF LR EH 6 &
Fasciclin-like arabinogalactan proteins 6 No
No.7 931 657 40S HZHEIR B H S8 i
40S ribosomal protein S8 No
No.8 1028 615 fBE B A &
Hypothetical protein Yes
No.9 839 462 AL R 8 7 i =
Isomers of peanut allergens 8 Yes
Nol0 754 552 DIRERFN &
Unknown function No
No.Il 716 426 DIREARFN =
Unknown function Yes
No.I2 878 621 i 75 2 [0S B E1 &
Ubiquitin activating enzyme E1 No
No.I3 1073 411 H WA RS SRR R AT I A
Binding lectin precursor of mannose/ glucose ~ No
No.14 1024 750 BIEA A EA &
Luminal binding protein Yes
No.15 887 429 7K 2 PR 7 & B i
Dehydration response factor binding protein No
No.16 893 621 60S #HER & H L13a =
60S ribosomal protein L13a Yes
No.17 981 447 Kunitz 78 [ 5 28 1 B0 57 &
Kunitz trypsin inhibitor No
No.I8 966 870 [P R 1 &
Embedded membrane protein 1 Yes
No.19 743 165 Hes R T bZIP11 &
Transcription factor bZIP11 No
No.20 832 420 kBN EA 1 e
High mobility protein 1 Yes
No.21 909 546 60S iR H L10 &
60S ribosomal protein L10 No
No.22 903 309 XUEE DNA 2545 H =
Double-stranded DNA binding protein Yes
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RNA SSAR 2 46 55 —HE & A SR A LD-PCR ¥4
FAUEE P] R IESRTE 1 cDNA 741 52 3 . Fiar
SN KEMFAESL T SMART 7% cDNA 741 ]
SERNME R ORIUE(E WAL S, 2008, S5 HLE, 27(3):
278-285),

cDNA % ) i 5 H AR S /e A 7 T = SR A P
BRI cDNA Fr B K/ (5 3, 2010) 0 AR5
I FTRIEE A IR AR cDNA SCPE HAT kT v 50h
1.3x10° 4>, A3 7 KHH A B mRNA, 7] LU
S R FIREIN 7 R 26 B FH 5 48\ B2 K F 750 bp,
60%[HIHE N A BE R T 1000 bp, “FEIKE N 1.0 kb,
TRIE T A il 4x K cDNA 3575 .

ASLIGFIFH SMART AR EE 1 5 1 & AR
REF 2K cDNA SCFE, WEENE . EHZE, PCR &
TE S5 I cDNA SCE MR EZE R . FEHLINT 7
GG B TR AR SRS & RER, 2K
RES R, A ACA: FEE T 82 R R 0 i R T
AL IR D R — 0 BB Th e 2 TR A A DA
fiiise vl SRAH R AR =W OS2 A DG FE (R 22
SE T A

3 MRS
3.1##4

AHIE 5T 3% FH AR B AR 2R EY T iE B i R
A SRR Y 6 5 78 K I FIAE N 7T e AT R,
=70°C UKFA PRAT 45 H o

S PER AR T & Creator™ SMART™ ¢DNA Library
Construction Kit J H Clontech /A ], Primer Script
Reverse Transcriptase. Ex Taq, dNTP, DL2000 73
Thr#E. DL15000 73T hrAER KA AT B DHSa B2
UM B KIEE LY A F(TAKARA). i [HIIE
W& B BUN E H B IR A 7 (BIOER). HLE
AR [ 7 o Bt

3.2 TEE REHE RNA BUIREL

HUS g 164 BT T P04 IR R R it BE BRIk, 5
2 65°C & TiiH CTAB B L, 7KK 20~30 min,
A/ B 2 U5, BEUKAII LiCl i
S RNA. 4°C 12000 g 250> 30 min, FUTEDET
50 uL DEPC /K HI3Kf5 5 RNA. & RNA £454 0%

JGPEVHAT IR B2 S AT, 28 1.0% 35 M A B rl ik Ao
M TE RN

3.3 cDNA B HEFBEERI S X

HLEE cDNA B R: B 3 pg & RNA T DEPC Ab#E
B, $IE SMART SR 2R &1 B
AR 5 AR ) A B cDNA 28— 88 . R A
LD-PCR VE& RO cDNA. %1 SMART CFEH)
ARG UL IR A I R . B 514 X ANTP J5
PR KA R R 25 pl. RNAECTRHE] 95°CHY
PCR ¥ bit17. RNFEF: 95 CHIAEME 2 min; 95°C
AP 155, 68°CHEIE30s, 72°CIEM 5 min, 3£ 84
PEFR; 72°CHEAH 10 min. HX 2 pL S~ 4idktT B8
R R 558 P2 P e O G )

3.4 ERM K 5 Sfi | [REIMEESYIEL R T EME
50 uL XUEE cDNA 1] PCR P24 2 1§ K Y40 J5 il
PWIK, H 80% M= IITIE. YIEET 79 uL %
Bk, N 15 uL Sfi T BFT 50°CKIBEEY) .
B 1) P= ) 22 35 MR WE e e FEL K I 750 bp DA By
B B =4: 201 FEIR-20°C HLylie )5 T 7 ul
EBTK, -T0CHEMEHH .

[ =) T4 DNA EEEBEER T, 5K
pDNR-LIB(% Sfi [ Epib#i)i&ds, i gz
SYRCKIAFTE DHSo)E iR 2 LB KR
W1, 37°C 225 r/min SR FR 1 h SR RIGSCE. K
W AT A I 52 2 AT D ) 4 RO B A S R E 5 5%
I3 e B SIS FE R (5 A A0 B s AR ZE 2K, 2002).

35 RN ERENEE

B 1 pL JROA S FE I 99 pL Wik LB 177 kbR
&), Y sAE S 30 my/L S E I LB B3R b
O RRE TR B e R R, T4 SO 45 (pfu)=4
K e %= 107,

BEHLBEE 15 AN EVE, RO 1 W PCR %
ESCEEMAR, BRI 11 DN RREVE LRI
SEMUTTRL, iz Sfi 1 BEVIJGTE 1.0% ) 35015 Bl
JiE b ORI ST cDNA 48N 7 BRI o LBk
W 30 A5 B 7 A 27 1 stock Fik Fifg R R N 2R RE R
A 7RIS L BEAT XA I o
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3.6 STEE R 18 R S RO A

WA R GG SCRE RS s W TR 46 SO B TR ST HLRTE L
AN 30mg/L EF RN LB B IR, 37 CREm g%,
TEAREFRRH 10 pL Wik LB Ry 7B pe i 55,
RPN SO . NS 50% H MR 2] 5 40 %5,
—80°CIRAF o

B 1 L 338 SCE W, R 107, 10° A1 10° 1355
B 100 uL B 51 R 7E 4 30 mg/L & R (1) LB 1 9%
R, 37T°CIER LT SRR B A X (cfu)y=(F 355
ANFEFERR P BT VA BT 000 pwL/mL)/ 3% A e 1) T
PRARFA(UL) -

3.7 5

30 NBEBLEEEC) v B P S, KR 5 A 22 B
AT, M H DNA FF 9105 M7 A8 BioXM 2.6
HATPHE, AT IR HE (open reading frame,
ORF)f14EZi Y [X (untranslated regions, UTRs), /5

FJH BLASTN fil BLASTX 2% (http://www.ncbi.nlm.

nih.gov/)BEAT [FIUEMERL 2R, W1 2 R I R DI g

13 TRk

LRBNARLE FETRN, FCE T KA KL TS
VERAEALEME 2N T T 7e i, FIRFRE. X,
SR TRIR LB A R 2 N SRR T BOR AR L
B, M IR

Bt

ARSLIGAFR] TR B BHT - FER TR RAEA ML L (O/L)

FRIATT 5T.(200810002) ) %5 4 3 KF, TR~ Bt [R5
LB 44 RIAT VF H7 N PP o 3 A SO 1 o

SE R
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