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Abstract ; Based on part of a known cDNA sequence of Suaeda liaotungensis betaine aldehyde dehydrogenase, we suc-
cessfully cloned the 3'¢cDNA end of S. lianotungensis betaine aldehyde dehydrogenase using one-step PCR with a

gene-specific primer and universal primer. Compared with the typical 3' RACE,one-step PCR is rapid, simple and in-

expensive. It is very rapid to amplify an unknown ¢cDNA 3'end using this method.
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In 1985, Mullis and his colleagues of Human Genetic
Laboratory of PE— cetus Company in America invented Pol-
ymerase Chain Reaction (PCR) which can unlimitedly ampli-
fy nucleotide fragment in vitro. More than a decade later,
PCR technique had been well improved and applied to the life
science researches world wide. Many PCR techniques,such as
Reverse Transcript PCR, Inverse PCR, Anchored PCR, Nes-
ted PCR,and DDRT—PCR, were successfully used in amplif-
ying cDNAs and genomic genes,analyzing RNA expression,
genetic diagnoses, mutant assay, genetic engineering et al'.

/ N . . .
In today's “Gene War”,discovering and cloning of new genes
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have become the research hotspot, and in those researches,
the PCR was the major tool in amplifying unknown se-
quences. Rapid Amplification of ¢cDNA Ends (RACE) tech-
nique has the most advantages among all mentioned tech-
niques. It can rapidly produce 5'and 3'ends of targeted frag-
We obtained a betaine aldehyde dehydrogenase
(BADH) 3" end ¢DNA of Suaeda liaotungensis using a im-

proved 3'RACE with only one step PCR.

ments.

1 Materials and Methods

1.1 Materials
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Plants of S. liaotungensis were collected from seaside of
Dalian. Primers were designed by our lab and were synthe-
sized by TaKaRa Biotechnology Dalian Co. , Ltd. Reagents
were purchased from GIBICOBRL and TaKaRa.

1.2 Methods
1.2.1 Extraction of total RNA

Total RNA was extracted from leaves of S. liaotungen-
sis using TRIZOL kit(GIBICOBRL).

1.2.2 Synthesis of the first strand of cDNA

An universal RT primer(oligo dT—adapter Primer) was
used to synthesize the first strand of ¢cDNA. The reagents
and their amount used in RT reaction were 1pul total RNA
(500ng/pl) ,2pl 10X RNA PCR buffer,4ul MgCl, (25mmol/
pD 5 0.5ul Rnase Inhibiter (40U/pl), 1ul AMV Reverse
Transcriptase XL(5U/p) (TAKARA) , 1l Oligo dT—adap-
tor Primer (2. 5pmol/pl) . 2ul ANTP Mixtrue (10 mmol/pl
each) and 8. 5ul Rnase Free dH,O. The reaction conditions
were as follows:42°C for 30min, 99°C for 5min.and 5°C for
5min. This first strand cDNA was used as PCR template.
1.2.3 PCR reaction

According to the known partial sequence of S. liaotun-
gensis BADH ,a gene— specific primer was designed near its
3'—end and named F1:5 — AGTACCGAAGAGGAAGC-
CCTT—3". The reagents and their amount used in the PCR
reaction were 1pl first strand ¢cDNA,5u,1 10 X LA PCR Buff-
er, 16yl ANTP Mixtrue(2. 5 mmol/pl each), 0.5l TaKaRa
LA Taq(5U/uD), 1l F1(20pmol/pl) s 1pl M13 primer M4
(20pmol/pul) , and 69ul ddH,O. The sample was heated at
94°C for 1 min and cycled for 30 times at 98°C 10 sec,50C
30 sec;72°C 1min,followed by a 72°C 7min step.

1.2.4 Recovery and sequencing of PCR products

PCR products were recovered by using Nal recovery kit
(TaKaRa), and then sequenced by TaKaRa Biotechnology
Dalian Co. , Ltd.

2 Results

2.1 PCR results

The 1% agarose gel electrophoresis of the PCR prod-
ucts showed a 600bp band(Fig. 1).
2.2 Sequencing and sequence analyses

A 552bp nucleotide sequences were detected in the PCR
products. It was betaine aldehyde dehydrogenase 3'end cDNA
of S. liaotungensis. This sequence included C terminal se-
quence which encodes 73 amino acids, the translation stop
code TAA,and 3'UTR 329bp which included poly(A) signal
and poly(A) tail(Fig. 2).
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Fig.1 Electrophoresis of PCR
(M:DL 2000 DNA Marker;P:Product of PCR)

AAAGACCTTGAAAGG TGTGAGAGGGTAACAAAGGCTCTAGAAGTTGOGGCTGTCTGG
K DLERCERYTEKALEVYGAVVY
GTGAATTGCTCACAGCCATGCTTTTGECATOCTCCATOGGGAGECOTCAAGCETAGE
YNCSQPCFCHAPWGEGY KRS
GOTTTIGGACGTGAGCTTGGAGAATGGGCTATTGAARATTACTTGAACATTAAGCAA
GFGRELGE®GTIENTYLNIEKQ
GTGACTAGOGATATTTCCGATGAACCATGGCOGTGOTACAAGTCTCCTTAAgean
VTISDISDEPVWG WY KSHFE
aagaggatatttgraagataatgetgitateaagtgaactgtgacacaagaglgacy
acccatgiaatgiigtalaacgatctagctcacagtitgtctat tigat tapatad
ggtegtecgatgctegagticeataggeatigattgatttigetatttgtattattt
tggaccattgagaaaatitttggaccagggataagatgrttgeatataacat taage
ctgttatatttgeaagtttanattatattigggtetgttatgtaactaatgtiteat
thatadpattctecttogtoteganannaanannannan

Fig. 2 Nucleotide and deduced amino acid
seduences of BADH 3'cDNA End

3 Discussion

Obtaining full—length ¢cDNA is the essential foundation
of the research on gene structures, gene expressions and gene
functions. Various protocols have been developed to isolate
unknown ¢cDNAs, but most of times we only get partial se-
quences without the whole Open Reading Frame'?'. The tra-
ditional method to isolate a full—length cDNA is to prepare a
cDNA library. Based on this library, specific gene probes are
synthesized. Then probes are used to screen and analyze the
positive— reaction clone. This method is laborious, time con-
suming and expensive,and the full —length ¢cDNA could not
always be obtained. With the development of the Internet,the
Electronic Clone Technique has been invented. It is rapid and
convenient, but it can only be used in a few species whose ge-
nomic sequences are known. So it has narrow applicability.

Compared with the above two techniques , RACE developed
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at the end of 1980s is rapid, simple, efficient, and inexpen-
sive. Using this technique, a full — length ¢cDNA can be ob-
tained in 2~ 3 days. Two universal primers and one gene —
specific primer were designed in typical 3' RACE. One uni-
versal primer is Oligo dT—adaptor Primer, the other is adap-
tor Primer. The gene— specific primer and OligodT—adaptor
Primer were used in first PCR reaction, and then the prod-
ucts were used as template of second PCR with the gene —
specific primer and adaptor primer™!. Sometimes two gene —
specific primer were designed and used in first and second
PCR,that is, nested PCR was used to reduce non — specific
amplification™), In this method polycyclic amplifications in-
creased the miscorporation rate, moreover it is time consu-
ming. We modified the above typical method. The universal
primer was used in RT reaction to obtain first strand cDNA.
Then the first strand cDNA was used as template in follow-
ing PCR with a gene— specific primer and universal primer.
In this method it needed only one step PCR, so it was rapid

and it has better specificity. We obtained a new S. lianotun-

genesisbetaine aldehyde dehydrogenase ¢cDNA 3’ end using
this metod. One—step PCR has been known as an efficient,
rapid and inexpensive method of cloning unknown 3'end cD-

NA.
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