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Construction of ¢cDNA Library from Leaves of Bruguiera gymnorrhiza
Seedlings and Its Expressed Sequence Tags Analysis

YE Bo-ping’, GUAN Yue, XU Yuan-yuan, SUN Wei, ZHOU Feng, GAO Xiang-dong, WU Wu-tong

(School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China)

Abstract: The seedlings of Bruguiera gymnorrhiza were cultured under 25%o salinity for 4 months, then the total
RNA were extracted from leaves. Following the protocol of SMART™ ¢DNA Library Construction kit, the higher
quality cDNA library was constructed. The primary titer of the cDNA library was about 1 x 10°cfu mL", its
recombinant efficiency was calculated as 94.4% , and the size of the insert DNA fragments was ranged from 1 kb
to 2 kb. Ninety-six randomly selected recombinant clones from the cDNA library were sequenced to produce 94
expressed sequence tags (ESTs), among which 81 unigenes (including 5 contigs and 76 singletons) were
generated after quality control and assembly of sequences, they were all homologous to the sequences in NCBI Nr
database by blastx analysis (E<107). These unigenes involved in the processes of respiration, photosynthesis,
ghicose metabolism, amino acid metabolism, fatty acid metabolism, biosynthesis of unsaturated fatty acids, etc,
and had relation to the damage repair, endocytosis, and PPAR signaling pathway.
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YERIRIEN B 2R 3058, SRR S 2 Wi HEFREAR
R Z A T TR 45 B Tt SR 8 OB AR
B. parviflora) H., ‘B T LR R E £ B3 530 8 R
AR FEAUBASNA R EEEY, 875 H
BAYA B T H U8 AR YR 850 A e
AU AR T R i LR T R R A A R
B, HRARBH VIO THRTER KK KT,
BT, BA X T EMHE T ARBA A A LRES™ |
HEERZBASIMEREACT R HE, B
STHIIRERFE AR RRER D, AR
A S FHEM NIRRT S . B, FLEm
SRS AMIAE XTI RE R M e N & E T AR,

cDNA CEFH AR B Y/ FAEYEMR TP E
MR Z — AEERRE RN X E MR R
hREEEENERY. RBRLL 25%h F T 4
KA E R AR, R T B E R cDNA
SCPR, W SCEEHER 4 FLRERY EST 3 #E4T T W,
AT T X8 BESTs REFEMEHMTIRELL KT RES
S5RE®E, AN P S5 XTI RE R E
X E MR E T — IR TR
1 AR B
1.1 ##EFLLE

T 2007 £ 4 B LA REELITRES
(N21°15",E110°44" YR & B BE FR I AR (Bruguiera
gymnorrhza)fRH, B )~ ARG VRS R R U
%, RIERARETARLR S,

PR &S A T RS K B (B RAETR
FEFE R TP R BB ) 25%0 N LTI K R B Y0 4
(25 cm x 10 cm)¥ , BNV EFE 15 SARBES,
F(28+2)C FAXNBE 5% , BARNLE 12 h d' TH
KAk, SLIEARI(120 d), BRAMNIEEHAT
BKBREYHELMRTK S FERE, TREFRE, R
EARME 2 A EMIFHBRABRGS, T-80CHF
it 5 RNA 258,

1.2 R#ER B & RNA $2EF1 mRNA 4k

SRS H#E G B CTAB 3™ B BUK#E M H B
RNA, ¥ 1 g F TFRATASIABZHR, WA
5 mL 2% CTAB $2 B2 " % (2% (w/v) CTAB,
20 mmol/L EDTA, 1.4 mol/L NaCl, 2% (w/v) PVP,
100 mmol/L Tris, pH 8.5)H1 10 pL B-FiF ZB%, 4k
SHEZHR, SXBREBRZELET,65CRT
10 min, B 2~3 mn B 1 K, BEHERET

12000 x g .0 5 min, B EFEFHELEF, MA
KRG, IRHE 30 s J5,12000 x g BS.0> 10 min,
BEEAKME,BEE3 R, EREALABEAPHE
B. 13 # 8 molL LiCl ¥ ¥, BIZIR 5,
~70°CYLIE 3 h, 12000 x g BS.0> 15 min, 7 1 3&, F§
75% CERERULE R R , R T 28R B UL
F 10 pL RNase-free i ddH, O 1, & RNA &
1) ODgo F1 OD,g, , F-38 13 B b 5 S v Tk A 0
RNA F 4l BE f1 [ &, & F# Bk (PolyA Tract
mRNA Isolation System III, Promega) %t $& HX K &
RNA #4770 85 , F A B s 105 68 J¢ v, T e 0 AR 45 19
mRNA i &,

1.3 W 4E cDNA &5

¥R #E SMART cDNA Library Construction Kit
(Clontech, USA) Yt Bl 5 #E 47 XU 8% cDNA & ilo B
3 pL (0.1~0.15 pg) mRNA ERAEABANR, L CDS
I3’ PCR Primer J5| 4, 76 331 5% S B VE A T AT
—BEIEM N, & B B8 cDNA, B2 uL —8 K
REFE IV AR, L 5’ PCR Primer F1 CDS II/3’
PCR Primer 45| ¥, 7€ DNA RA B #EML T HITK
&% PCR Y36 N, & B EE cDNA, ¥ 5EE )T,
B L 3367417 SRR MR B S B Ik , B E cDNA
WEAKE S0 B 50 pL 9™ WmA 2 uL &
FIF% K,45°CIH 4k 20 min, JH 074 AR/ S A5 42
gk, DI T 79 pL ZBEFKH, BINA sl B
Ik &,50CEEY] 2 h j5, FH QIAEX T Gel
Extraction Kit (Qiagen, Germany) 47 8 U, 15 3
1 kbld b B, BUE R cDNA #17%E#.

1.4 ¢cDNA TREHE

B2 1 pL pDNR-LIB vector 15 uwL ¢cDNA H B
7£ T4 DNA BH#BHEL T, 4CERIR, EBE™
Y1 SRR 4 T 3B 7 BE (Millipore, USA) B i 1 ho
BL2 pL Btk =47, F H ¥ 1Y (Bio-Rad, USA) 7
2.1 kVFBEFHFHAT 50 pL KHITFE DHIOB &%
40 (Invetrogen, USAYH , BeAL=¥I7E SOC H5¢
Q% wHYEAMK,0.5% (wi)BE R B ,0.05%
(w/v) NaCl, 2.5 mmol/L KCI, 10 mmol/L. MgCl,,
20 mmol/L#j%j##, pH 7.0)4,37°CF 180 r min' &
71 ho SCEEMA 25% Hilg ,-80°C{- 7,

1.5 cDNA X EREBLE
Bl pL EHEHEA=Y, WA 1 mL Bk
LB %R A, B 100 pL %75 F& 3 mg mL’
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SEZEMLB AR E,37CIEH IR, THESCER
B (cfu mL™") =B &%k x 10 x 1000,

BEHLPEEL 18 S BATTRE, B HNA 50 wL JoE K
WRHIBS, 95C N 5 min, B2 pL MR, H
M13 5| W4T H #% PCR, I%F PCR =¥ 347 B
VHEERCHE UK, L E B A R BT KN B R E
HAER,

1.6 ESTs F3IillE

M) cDNA SCEE P RELEk 1 96 4~ FH M TE
W, 8 BT KL JE, UL M13 5|4, #& MEGABace
DYEnamic ET DYE Terminator Kit (GE Healthcare,
USA) i BY 35 7 MegaBACE 2000 il ¢ {% (GE
Healthcare, USA) F #4730 /%, Ml 3 TAEZEAL IR AE R
FER O

1.7 ESTs 5447

FH Phred 344 BB A T B SR 2 2 1,
WERERER Y Q0. REBHIFFIEBRRERF
P18 B R R TE P ) DL R R
JEKEE/NT 100 bp B/ BT 3 Ja , 45 3 clean
ESTs F¥ 51; A Phrap 3 BEfT R K P, 15 5]
unigenes fF31,

7£ GenBank FIETTRBEBREIEEMETRE
F 3R , F] A Blastn A1 Blastx (httpy//www.ncbi.
nim.nih.gov/blast/)%} IK1GH) unigenes 7 51317 [F] IR
R, EME<10°8, FFIEA R = FEE™, #
A COG %438 ( httpy//www .ncbi.nlm.nih.gov/COG/)
%5 unigenes F7 31 %7 N A T BB EE B Y D BB, 5 3K
B THRER B TE KEGG S F (hitp //www .genome.
jp/kegg)P AT ENIS SR ®TRE,

PRES

2.1 A#MH & RNA 2EUK mRNA iy,

R FBHER CTAB BB ARBE i 5 RNA,
22 1% B A8 I8 B S . Tk R 0, BT UL YE B RY 18S
28S rRNA &H, L 1: 2, T B R B4 (F
1A), 3 RNA [¥] OD,,/OD,,= 2.0, IIF B $2 B 34
RNALHEHMBHAER. MR EALR
mRNA 2 1 % Prieise i s ki, <A HS K
smear , HZE5- M 7E 1 kb L4 _E (& 1B), IEH mRNA
BRI, AT cDNA X EWE,

2.2 W& cDNA &5
£5% PCR §" =112 1% BRI BERS s ik, &

LAk cDNA F Hi7E 1~5 kb Z A2 smear 4375,
AR FIRE &S THE X BRI ® & (B
2), I W% cDNA 24 FRACE BT

Bl 1 . RNA (A)FT mRNA (B)H 1% BRASVEEE e B ok
Fig. 1 Detection of the total RNA (A) and mRNA (B)
by 1% agarose gel electrophoresis
M: D15000 DNA marker

1kh
2.5kb

B2 XXk cDNA 7 1% SRR MRS B L ok
Fig. 2 Detection of the ds cDNA by 1% agarose gel electrophoresis
M: D15000 DNA marke

BIE LB FHR B ESITE, A A
cDNA SCEETE N 10° cfu mL' , B 7% PCR ¥ 14
RENEARLENEHHRN 94.4% , BFFEHEA
R W KT 1 kb, IEME ARSI i cDNA SCE
RE R

2.3 ESTs 3947

M cDNA SCEEHRENLPkEE T 96 4~ E A Tkt
17 55w 5, 183 94 &R iR ESTs J¥ 51, KBk
3 AR R 8 F 51 (< 120 nt) /575 3] 88 4% clean
ESTs 31, EN K E K 546.64 bp, X 88 4
ESTs & 7% B2k 91445 2 81 4~ unigenes , A4
& 5 4~ Fr Wi B B (contig) 1 76 4~ ¥ — FF 7
(singleton), &1~ contigs & 2~3 & ESTs, JLRE N
795% ,
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kb
1 kk

B3 cDNAJCER) PCRYEERE
Fig. 3 Analysis of the cDNA library by PCR amplification
M1: DL 2000 marker; M2: DL 2000 Plus marker; 1~ 18 : B4 5% Random clones

2.4 Unigenes FIThES 47

FIF Blastx X$3K#3 1 81 ™ unigenes #17 T [H]
R4, 45 SR W 3X 8 unigenes 5 Nr 4B &
FEMMEEE BRI FEEEES<10), 2P H 54
4™ unigenes 7£ COG ¥t 2 o & A B4 RO ThRB 1%
KERBEAARIEG 1,5 34%) Bk EYahE
AR A, 8.0%) BSR4, 23%).
HIMEZRQR 1N, 2.3%) BIEHLEI 1N, 1.1%) BEE
PR AR (6 4, 6.8%), — BT BE TR (8 A,
9.1% ) TLHLE Fiim fAREG 1, 3.4%). s
WA WMFBIER G A, 5.7%) 85 E A
(B 1, 34%). B S BHEATBN S FIEG
1, 4.6%) 55 FHLH@ 1, 4.6%). FeR/IEH/
BHMBEG 1, 5.7% ) RSB R AT HAQ 4,
1.1%), & 34 4> unigenes (38.6% )k R B X 7 (4
ThREGE 1),

¥ LR 54 A~ B S REHEBEAY unigenes BT A
#| KEGG $ i Eh #HAT 20, RBHEPAH 17 4
unigenes 735125 T FFRAER 6 E R AR
KERAE IRITBRAE L R A AN T RE Y&
BEBENERSRE, S RIANKY RGBSR,
Vi MEVER L, K PPAR 1558 3% (3 2),

3 i1

HEARTRS, RIIWET 25%HE TEKK
ARMELE M A B R E cDNA RS, Xt 96 4
REDLTEREEAT T 57 a5 5 2 47, 3 3RAG 1 81 A
Unigenes #17 T AHIIREN S 58 2WM , b —
AT AR BAEE = LR Mg
BEEYREREFEE TR TR,

RPN T E AN 3 28 78 LU 1 YT
a2 AR e T R e R
S 7E 38 A2 v 2B AL i ok WARGE , WTRE S 3
LR e 2R B B P 5 SR H B AR
BORR, EAMES, RATEED) 2 Fhamid R
BERRIR R I AH B (RN R ER IR 4 B AT 5'-BR R IR
HRANE S E8) B unigene, BT A T 4L R HE-1,6-
ZBERR S H I EE-3-BRIR I B, TR AR B
Rl ERENHBERNRESERRTREE
HENEM. IR, HYRERRERT X
G ERNE-6-B RN A B 5 2R IR NE R
KB Ik W38 F K 88 (Oryza sativa)™ Fl /N 3
(Triticum sestivum)®* F) ) 25 4-6- B IR B S B 1 32
AT, 7RS4 T T R AR B SRE — IR P AR T
5 -BERR PR TR 2 68 IR S B R R i 2R B, HE—
AT NI MNE T R B KA B TR
ARMEHITR ER A E P

AR 5T H K RE B B8 BE-CoA 4L B (acyl-CoA
oxidase) T #E 4L I BE-CoA 4 B A -4 BE-CoA, 7E R
iR p-Ef S B I REEERENERY. A
FSEFREA , B 7 R AU T LASH 3ok 3 el 5| Wk Z BR PR K
FIER A3 3 12 5 8 T M M 09 A K kB R 48 R
2R Y KA REEHERENRER, W
HBE TR s RS R RE R R
HE S RS, RATHEN AT #R B-A Ak ™4
KRR X EYIEN MR E A EEN A E L,

TEARTFGTH K BB SKP1P7 ek 57 3 8 B A g
ARJFEEE™ DNA {55 % 1 RAD 233" DL K 4+ Bk
HAK S HREE S 7E A WS N i SR RS R R
EEREEN/ERN, W0 :SKP1 2 single RING-finger
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B REEBMENERZHBI S, #ILZRK C-
K5 HHE W Lys RES S, 45859 268 &
HEHR A IFREAR , £ AR A B RS R R
HEEEEMER. KREPIREKRY, X268 EHEH
BRESE5TRABRNMT K ER N PR 40
AgEEt SEEAHESR, AEERETYE
HEEH, EYEZEMEANSTAERENFE
HH,SKP1 F57Z Z26S HHMBRARMHXEAR
RABARHEYNEEERET. AMAEEE
T 7ANRA-SHEYIME RNA RE H B8R
J2 i 7E H (hypersensitive-induced response protein)Fl
NBS-LRR #i 4 & H RGHI (NBS-LRR resistance
protein RGHI) , BT I7EAME D #h i18 W AR o /]
RE A EEMAEEEM,

RIS i cDNA 3CEE i # 8 F#8 4 EST
FHI 3 AR T RE R M e I L BB /E T
BIFHER . IRAM LRTIRREREEMAT
HIRIBNEH B T8 T S W 18 B ER I B 4+
PLE,

it  ALIEPH EST ot TEBIERERNA
FIE BB R S, LB .
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