& Wil BREDEHTEIHELK cONA XEHRRFFISH
2 0 T BO%¥ i
Chinese Journal of Biotechnology January 25, 2012, 28(1): 86-95
http://journals.im.ac.cn/cjbcn ©2012 Chin J Biotech, All rights reserved

I X7/E5 S

cDNA

WEF, THE, FiLE, REW, TFE
PSR RS AR, ST IFRIESS 010018

MIETS, Topig, 20k, 55 SEibAH TR 2K cDNA SUEME KFSIMT. LY TR 2, 2012, 28(1): 86-95.
Qingfang Lin, Xuefeng Wang, Jiyuan Li, et al. Construction and sequence analysis of a drought-induced full-length cDNA
library from Ammopiptanthus mongolicus. Chin J Biotech, 2012, 28(1): 86-95.

W OE: AT RSB R MY R+ 7 A F Ammopiptanthus mongolicus (Maxim.) Cheng f. &4 3t 2 B 5F35
W RF M5 FAIE, A SMART (Switching mechanism at 5'-end of RNA transcript) # KM E T L& F F i
T#y4A K cDNA L&, B4 LA H A4 1.6x10" PFU/ML, ZAFE 4 97.7% , A K KL % $asin 21T 1 kb,
st 3 000 A Fadd &, (34T T B'3& M A A 5 5 A7, 23K FF 1 450 4 Unigene 5 7). /& Nt. Nr f= Swissprot
E BB R AT Blast 4%, £ RA 919 £ (& 63.4%) 5O 4R IEN A LR LA R RM, £4 531 & (&
36.6%) A ek k4ne93 A E . 4 Unigene #47 Gene Ontology (GO) ek, R HA I, mipitie.
o, BAERE@mRASAEXGERB T EIplEg, RARE@MLE. O LK. ERfEglsTiEHnA
X9 EE, SRl s, KRAXRT . ARANRT o THFMEGEARL LMY ). FEHARIEH
# Unigene B T4t 48 X KB, A ¥ & RT-PCR F i+ 6 AN E 69 KA Tk, R0 L3 A 50 F F
BH AR, Adt—F R EESH A SRR TFRBE LT Aok,

ki AE&F, TF, cDNAXE, FolaH

Construction and sequence analysis of a drought-induced
full-length cDNA library from Ammopiptanthus mongolicus

Qingfang Lin, Xuefeng Wang, Jiyuan Li, Hongbin Zhao, and Maoyan Wang
College of Life Sciences, Inner Mongolia Agricultural University, Huhhot 010018, Inner Mongolia, China

Abstract: Ammopiptanthus mongolicus shows very strong resistance to severe environments. To isolate drought-resistant
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genes and elucidate drought-resistant molecular mechanisms of the plant, we constructed a drought-induced full-length cDNA
library using SMART (Switching mechanism at 5'-end of RNA transcript) technique. The phage titer of the unamplified library
was 1.6x107 PFU/mL; the recombination percentage was 97.7%; and the sizes of most cloned cDNA fragments were around 1 kb.
Three thousand positive clones were randomly selected and sequenced from their 5’ ends, and a total of 1 450 Unigenes were
identified. By Blast searches against the Nt, Nr and Swissprot databases, we found that 919 Unigenes (amount to 63.4%) showed
significant similarity to the annotated genes, and the remaining 531 Unigenes (amount to 36.6%) represented novel genes without
any annotation. Among the functional categories of the GO (Gene Ontology) classification, the terms related to physiological
process, cellular process, binding, catalytic activity and cellular components were dominant. The next abundant terms were for
organelle, protein complex, transporter activity and structural molecule activity. In addition, there were a significant proportion of
the terms involved in stimulus response, gene expression regulation, regulation of physiological and biochemical processes and
signal transduction. Many of the annotated Unigenes were found to be related to plant resistance to abiotic stresses, and
expression analyses of 6 out of these genes by semi-quantitive RT-PCR confirmed their involvements in the response of A.
mongolicus to drought stress. These results laid a foundation for the expression profile analysis and the cloning and
characterization of drought-resistant genes from the plant in the future.
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Table 1 The primer sequence
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HUA SR T A4 3 0 (CK). 1. 3. 8 F124h 1
FTVAHF W ARG RNA (FEF 1.1 A
1.2.1), SR RESG M cDNA, DIGEl b4
AmACTIN JE1E S N ZEE , H] RT-PCR 755X}
SCHEEFRY 6 ANJEK, R AmCaM (Calmodulin, 45
J52%) . AmDREB (Dehydration-responsive element-
binding protein, MBi/KMNZETHLEAHE ). AmTI
(Trypsin inhibitor, Jig & (1 i 40 4 7)) . AmMDHN
(Dehydrin, M7k %). AmMEREBP (Ethylene-
responsive element-binding protein, Z. 4 W & i
45 ) A AmCAT (Catalase, i & fb 50 H)
KRB # AT 530, 51951 0L 1. PCR

Primer name Primer sequence (5'-3")
5'-Primer CTCGGGAA GCGCGCCATTGTGTTGGT
3’-Primer ATACGACTCACTATA GGGCGAATTGGCC
AmMACTIN-F TGTTTCCGGGTATTGCTGAC
AmMACTIN-R ACCCAGAGCCATCAAATAAG
AmCaM-F GAAAGATCTAAGAAAAGAGCGATTAC
AmCaM-R CATGGTCACCTTGGTGGACATGTTGTG
AmDREB-F AGAGATCTAGGAAGGGACCGAGGCG
AmMDREB-R GAGGTCACCGTACAGATGCTGCAGAGGA
AmTI-F CCTCTAGATAAGAAATGAAGTTTGCG
AmTI-R CAGGATCCACATGTAACTCACTACG
AmDHN-F TATCTAGATACATAATGGCACACATTCAGAGT
AmDHN-R ACCCGGGTCTATACGTCGCGGT
AmMEREBP-F TTAGATCTCGAAACCCACCGTCCTCAAT
AmMEREBP-R AAGGTCACCGTTAAATATTAAGCATCCAG
AmMCAT-F CCCAATCCAAAGTCCCACATCCA
AmCAT-R AAGGTCACCGTAGGCAACAACGAAAC
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(5U/uL) 0.15 uL, ddH,0 Y pL, AR 15 ul,
PCR #3425 M : 94 °C 3min; 94°C 30s, 60 C
305,72 °C 45, 24 (AmACTIN) 5% 30 (Hifth L )
AMEH; 72 C 10 min; 4 CIRIR. K =4t
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LD-PCR &8 X45% cDNA, 28 B JK A& I /N
15 {5 [l 4 500~5 000 bp, = F4rAi X AE
750~2 000 bp Z[E] (& 1), #H] cDNA 5—45E1
A PCR ¥ 388 SO W IE o

¥ LD-PCR ¥ H M K JHAk. Sfi ] i
VI, FEZ0TE 9525, IR T 500 bp 19 F
Bt, LA 1 el ATriplEx2 #iikiids , $ridd
PRI TR M, 53] 500 pL JRERSCRE . H
Wy 1.6x107 PFU/ML, KRN 97.7%, Ji
AR 7.8x10°%, BHALIE BEAER A B AR
600~2 300 bp Z[A], Z%d% sl 1 000 bp (&
2), RUIP SO -

bp
5000
2 000

750
500

250

Bl 1 LD-PCR F=4r Kk Ei%

Fig. 1 Electrophoresis pattern of LD-PCR
product. 1: ds cDNA; M: Trans 2K plus DNA
marker.

14 15 16 17 18 19 20 21 22 23 24

2 24 ANBEHTERE PCR Fe4 Bk EliE

Fig. 2 Electrophoresis pattern of PCR products from 24 random clones. 1-24: 24 clones; M: Trans 2K plus DNA

marker as in Fig. 1.

http://journals.im.ac.cn/cjbcn



HiEE FRGDESTEMESK cDNA XEMERFSIDT

22 XEMNFRFIISH

FIHK A FF AL MR BM25.8 4 5 4 S
BT, BEALPE IR S 5 e B AT TR PCR
il , 7531 3 000 A~ BHE FERETFH#EA T T 5/l Y .
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By (Transporter activity) F145 ¥4 2 -3 P
(Structure molecule activity) FHICHYFER (5 &
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stimulus) . & (K 3 35 )8 15 (Transcription and
translation regulator activities) . Z& 3 4= fk & 35
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AR B SR H AR Y ] (7 64K 0.6%~3.0%),
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3 Unigenes B GO Tt S £ EHHE

@ Physiological process (394, 27.2%)

B Cellular process (325, 22.4%)

DBinding (307, 21.2%)

B Catalytic activity (245, 16.9%)

OCell (238, 16.4%)

BOrganelle (148, 10.2%)

EProtein complex (124, 8.6%)
OTransporter activity (110, 7.6%)

B Structure molecule activity (75, 5.2%)

@ Response to stimulus (43, 3.0%)

B Regulation of biological process (36, 2.5%)
B Extracellular region (23, 1.6%)

B Transcription regulator activity (12, 0.8%)
B Signal transducer activity (9, 0.6%)

B Translation regulator activity (9, 0.6%)

B Enzyme regulator activity (8, 0.6%)
ODevelopment (7, 0.5%)

B Antioxidant activity (5, 0.3%)

B Motor activity (2, 0.1%)

B Nutrient reservior activity (2, 0.1%)

Fig.3 Map of GO functional classification and distribution of the Unigenes. Any given sequence may have been
assigned to more than one category. The Unigene number and percentage in each GO term were shown in the brackets.

Oh 1h 3h  8h 24h

AmCaM
AmDREB

AmTI
AmDHN

AmEREBP S
AmCAT
AmACTIN

B4 FMOMEHEXERETEMETHREEL
Fig. 4 Expression profiles of some stress-resistant
related genes under drought stress.
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C (Phospholipase C, PLC) 5555 —f5flif= L4
XK HE . CaM Al AR M ME RO W B
(Calcium-dependent protein kinase, CDPK) %
Ca’* i B L IR 1 . A 225 5 AL 4R 1
(Mitogen-activated protein kinase, MAPK) i 2C
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REFEN I FIEF 1, P iE s 22 B 1Y)
J5T i R 5 L 118 G B il A - M S IR -5- R TR 15 1
fif (Delta -pyrroline-5-carboxylate synthetase,
P5CS) Bt/ 4P 1 DHN FIIR AR % A5 W 30
& 5 H (Late embryogenesis-abundant protein,
LEA). B b2 S LY {1kl (Superoxide
dismutase, SOD) Fl CAT. 5#& [ FifeE MR

HFXPGE T (Heat shock protein, HSP) Fi1iZ
Z-EH%EREE (Ubiquitin-protein ligase, UPL).
A K2 5 A i B R B A i s /K o UK B S-Ji
A RS s
synthetase, SAMS) ZEgahEEA , X EEFEPH AT HE
SER ISE VA iR RV Y L B

LR Ry — T iy 30 10 25 R IR AR 503
T, AP LMK SRR AR o
FARH . HRHAE A U5 54538 14 73741
HE WERIERE, Hh @B NGERR A W (1-
Aminocyclopropane-1-carboxylic acid/ACC synthase,
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kA BHR B B RR G HEE, ZE AT T R A SO T
HPL 14~ ACS Fl 34~ ACO (ACO1. ACO2 il
ACO3) WIREER, WAMAAR 1 DML
1 (Ethylene-overproduction protein) #12 4~2
A e TS
transcription factor, ERTF) BY4HLIF5, iR/
A MTEIR (Abscisic acid, ABA) S5 H:Ath i i 2
RGNS E TR CEER , R OIREY
AR T BETESE o VDA 1 0 T 5 A 0 5 rp it B
BAEH .

BRI MT 2 E RN IZ A e — 38
for¥4 . "EEEtERNSERaGER, B
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(S-adenosylmethionine

(Ethylene-responsive
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R ERAEE, ZEFRA R Y SR L&A 165 1
i MT (DL MT2 ShE) A MT JEH EST 17
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HEERGT, DTS S 1 5 e A R R B g A
Fo ¥ LT TR EGIE R e A 4 mT 48 i o
PRI, 2 A A s 26l = A EAE s B TS
R HEDIREN O SR AR R & B, LT R AR
YT T 5 J8% | s SN S d v
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