I 00D AND FERMENTATION INDUSTRIES

DOI:10. 13995 /j. enki. 11 — 1802 /ts. 018995

1( 730050)
2( 730050)
3( 730020)
( Lycium barbarum Bianguo)
3 RNA RT-PCR
pMD18-T PCR 598 bp
198 ( Lycium chinense) 97%  100%
LbACT PCR LbACT Ct
; RT-PCR
(Lycium barbarum Bianguo)
(Lycium barbarum L.) !
Ve 1.1
11.18 mg/100 ¢ 1 234.64 mg/100 g 1 2013 7
. 7 0901 R 3
Na* pUC18-T UNIQ-H0 Trizol ~ RNA
¢ - SanPrep DNA “T-
PCR . 4S Red Plus Nucleic Acid
o Strain.6 x Loading Buffer.X-galIPTG+ Amp. V( ):
(actin) ACT V( ) =24:1.
o DH5 . PrimeScript ™[I
. c¢DNA PCR
N N N TAKARA o DNA marker
> . ACT 6 o Sigma
7-9 .
ACT o RT-PCR o
ACT 1.2
DYY-6C ; Genesy
o 96T PCR ;5424R
Eppendorf ; Nichipet Ex
I ;7500 Real-Time PCR Sys—
tem Life Technologies Holdings Pte Ltd. ; HH-S6
( E-mailzgsyhj@ 163. com) o
(31460629) ; °
(CAAS-ASTIP2016-LIHPS-08) 1.3
22018 - 10 - 08 22018 — 11 20 1.3.1

48 | 2019 Vol. 45 No. 6 (Total 378)




2%
1/2 Hoagland
3d 1
(24 £2) C (18+2) C 16 h/d
600 pmol/(m’ * s) 50% o
3 o

1.3.2 RNA cDNA

3 N 80 ~ 100 mg

RNA
RNA. RNA

2 pL RNA
Asgy 1 Asgo 1.8 ~2.0 RNA
RNA cDNA o
cDNA o
1.3.3

NCBI N N

ACT

DNAMAN 6.0  Primer 5.0
P1.P2, ACT
598bp.

o P1:5= GTGGTCGTACAACAGGTATTGTG 3
P2:5= GAACCTCCAATCCAGACACTG 3%
1.3.4 RT-PCR
c¢DNA
PCR 25 pL 2 wL cDNA. P1.
P2 1 wL.0.5 pL ANTP(10 mmol/L) 2.5 pL

0.2 pLTaq 17.8 pL ddH,0 . PCR
94 C 3 min;%4 °C 30 s 56.5 C
30 s 72 C 1 min 30 ;72 °C
10 min. PCR 12 g/L
SanPrep DNA
o T- PCR
pMD18-T
DH5« X—gal
IPTG. Amp Luria-Bertanil (LB)
37 C 1 mL
100 pg/mL Amp LB 37 C
8~12 h PCR
1.3.5
NCBI ACT

DNAMAN

MEGA 5.1
Neighbor joining 1000 .
1.3.6 LbACT
0( ). 50.100. 150+
200 mmol /L NaCl ~ 1/2 Hoagland 3
24 h NN RNA.
3 2-~3 o
LbACT

LbACT QA1:5-CTATGAGTTGCCAGAT-
GGACAG37;QA2:5“TGGCTGGAAAAGGACTTCTG3 %

TAKARAPrimeScript " eRT reagent Kit with gDNA
Eraser (perfect real time)

¢DNA SYBR® Premix Ex Taq™ II (Tli
RNaseH Plus) cDNA
20 pL PCR :10. 0 pL
SYBR Premix Ex Taq II (Tli RNaseH Plus) (2 x ).
QA1 QA2 0.8 pL.0.4 pL.  ROX Reference
Dye(50x).2.0 pL.  ¢DNA 6.0 pL o
7500 Real-Time PCR PCR SPSS
17.0  Microsoft Excel 2013
Ct o
2
2.1 RNA
N RNA
28S rRNA 188
rRNA ( D 2
RNA RT-PCR o
28'S rRNA
18 S TRNA
1 N RNA
Fig.1  Electrophoresis of total RNA fromroot stem and
leaf in L. barbarum Bianguo
2.2 RT-PCR
RNA
cDNA Pt P2 PCR
( 2) 500 bp ~750 bp

2019 45 6 ( 378 )| 49




I 00D AND FERMENTATION INDUSTRIES

bp
2 000

1 000
750

598
500

M-DNA Marker; 1-PCR
2 LbACT PCR
Fig.2 Electrophoresis of the fragments of LbACT gene by PCR

. pMDI18-T
DH5« 8
PCR
500 ~750 bp

bp

598

M-DNA Marker;1 ~4-PCR

3 TLACT DR

FSRACLbACT
HIFCLcACT (AHE41423) [
TEAESIACT (ACU27904)
E~MJACT (AAF8730;
TKFEOSACT (AAO62:

Fig.3 Electro

INEBZEPACT (ACL80038) (8
PKITACACT (ACVTI031)
/NETaACT (BAD23897)

RIEFTAIACT-1 (AEC09427)
FKZmACT (ACG39191)

Consensus grttg

FRRAALLbACT

HIFCLcACT (AHE41423)
OAAFSIACT (ACU27904)
FE2EMAACT (AAF87302)
IKFEOSACT (AAOG2546)
KHHEE T TeACT (AHL58686)

INEBZEPACT (ACLB0038)
TKEACACT (ACV71031)
/INETaACT (BAD23897)

RIEFTAIACT=1 (AEC09427)
ERZmACT (ACG39191)
Consensus

50 | 2019 Vol. 45 No. 6 (Total 378)

2.3

1
6l
121

18

24

301

361

42

=

B
=<}

541

ACT

598 bp

Pl
T66ACTCTGG TGATGG TG TGAG TCACACTG TGCCTA
G RTTGIVLDSGDGYSHTVEP
TCTATGAAGGTTATGCTTTGCCCCATGCTATICTTCG TTTGGATCTIGCTGGCCO TGACT
IYEGYALPHATILERLDLGAGSGTE D
TAACTGATAGCCTTATGAAGATCCTCACTCAGAGAGGTTACATG TTCACCACCACTGCTG
LTDSLMNKILTERSGYMNFTTTA
BACCGGARATTGTCCG TGACATG AAGGAAABACTTGCTTATG TCGCTCTTGACTATGAGE
EREIVRDMNEKEKLAYVALDTYE
AGGAGCTTGAAACTGCCAAGAGCAGCTCCTCCOTTGARAAG AACTATGAG TTGCCAGATG
QELETAKSSSSVEEKNTYELTPD
GACAGGTTATTACTATIGGTGCTGAGAGG TTCCG TTGCCCAGAAGTCCTTTTCCAGCCAT
6QVITIGAERFRCPETYLFQ QP
CCATGATTGEGATGGAAGCTGCGGG TATCCATGAGACTACCTATAACTCCATCATCAAGT
SMIGMWNEAAGTIHETTTYNSTIINEK
GTGATGTCGATATTAGGAAGGACCTGTATGGARATATTG TGCTCAGTGG TGGCTCCACTA
CDVDIRKDLTYGNTIVLSGGST
T6TTCCCTGGCATTGCTGATCG AATGAGCAAGGARATTACTGCTTTGGCTCCTAGTAGCA
MWFPGIADRMNSEKETITALGAPSS

198 (

4).

19

39

59

TCAAGATTAAGGTTGTTGCTCCCCCOGAGAGAMMATACAGTGTCTGGATTGGAGGTT] P2

HKIKYVYAPPERIKTYSVVWIGEG

4 LbACT

Fig.4 Nucleic acid sequence and deduced amino
acid sequence of actin gene fragment fromleaf in

L. barbarum Bianguo

Blast
87% ~

(Lycium chinense)

100%

11

31 (

pdgqvitig erfr

167

RCFE

cpevl

qps gme gih

198

100
97 %



RS BN @ i3 1) CL VD TREDL YGHRV L SGOR THE PG IALS EERSVRIGE 195

HIFCLcACT (AHE41423) 82 SVRIGE 103
IABISIACT (ACU27904) I AL .. .. .... 198
E2MJACT (AAF87302) I S IACH Al % SVRIGE 198
IKFEOSACT (AAOG2546) IA AL % ISVRIGE 198
K-AEHE T Te ACT (AHL58686) g SVRIGE 193
IMETEZPLACT (ACL80038) 3 AL SVRIGE 198
PKITACACT (ACV71031) ME C IA Al SAPPE 198
/NAETaACT (BAD23897) PGIACF SURIGE 198

FlRE - AtACT-1 (AEC09427)
FKZmACT (ACG39191) pRERperisa NHVLSGC Madi KW
Consensus tynsimkedvdirkdlygn vlsgg tmfpgiadrmskeitalapssm kv apperk

5 LbACT Actin

Fig.5 Multiple comparison in amino acid sequence of actin between leaves of L. barbarum Bianguo and other plants

( 6).

= R LbACT
95
69 —E MIFOLCACT (AHE41423) LbACT .
TABESIACT (ACU27904)

E=MdJACT (AAF87302)
T ALACT-1 (AECO9427)
EHKZmACT (ACG39191)

o

BlastP  LBACT

— MEBESEPIACT (ACLB0038) LbACT NBD sugarkinase HSP70
71|: 7K TEACACT (ACVT71031) actin superfamily « 7.
KAEHE T Te ACT (AHL58686) 2.4 LbACT
7k$§0sACT (AAO62546) 8 NaCl 2% h 0.100
/NETaACT (BAD23897)
150 mmol /L NaCl NN LbACT (i
6 Neighbor joining LbACT - 50 mmol/L NaCl
Fig. 6 Phylogenetic tree of Actin amino acid sequence of Cr 200 mmol/L NaCl
LbACT by Neighbor joining method
Ct ; Ct
Neighbor joining 19.85 2.22 1.68
LecACT 95% Ct o
25 50 75 100 125 150 175 198

Query Seq.
Super families

{

List of domain hits "

NBD sugar-kinase H5P70 actin superfamily ‘
\

Name Accession Description Interval E-value
| INBD sugar-kinase HSP70 actin  c/17037 Nucleotide-Binding Domain of sugar kinase/HSP70/actin superfamily; 1-1982.68e-
t fsuperfamily This superfamily... 132
7 LbACT

Fig.7 Conserved domains of LbBACT protein from L. barbarum Bianguo

3000 mmol/L.a 50 mmol/L & 100 mmol/L. 8 150 mmol/La 200 mmol/L NaCl
0.12.24.72 h Ct NaCl ;
NaCl 12 h a (1)
LbACT
Ct o

8 RT-PCR LbACT

Fig.8 Expression characters of LbACT gene
by qRT-PCR analysis
NaCl
(P <0.05).
2019 45 6 ( 378 )| 51




I 00D AND FERMENTATION INDUSTRIES

1 LbACT Ct
NaCl

Table 1 Correlation analysis betweenthe Ct value of LhDACT

and the concentration of NaCl treatments

NaCl LbA;TCl Ct
/h B
0 -0.391 P>0.05
12 0.477 P>0.05
24 -0.264 P>0.05
48 0.787* P <0.05
72 0.054 P>0.05
0 -0.161 P>0.05
12 -0.349 P>0.05
24 -0.499 P>0.05
48 -0.791* P <0.05
72 -0.036 P>0.05
0 -0.039 P>0.05
12 -0.714™ P <0.05
24 -0.333 P>0.05
48 0.399 P>0.05
72 -0.203 P>0.05
R (P<0.09 “%%” (P<
0.01).
3
10
5 11 10
12
13-15
16 - 18
16 19
416 20
598 bp PCR
PCR ;
87% ~97%
; LbACT
C, o LbACT
52 | 2019 Vol. 45 No. 6 (Total 378)

10

12

13

14

J. 2014 35(1):34 -38.

KULCZYN’SKI B GRAMZAMICHALOWSKA A. Goji
berry (Lycium barbarum) : Composition and health effects—
a review J . Polish Journal of Food & Nutrition Sciences
2016 66(2) :67 -76.
YAO R HEINRICH M WANG Z et al. Quality control
of goji (fruits of Lycium barbarum L. and L. chinense
Mill. ) : A value chain analysis perspective. J . Journal
of Ethnopharmacology 2018 10(5) :508 - 520.

J. 2016 33(4) :681 —690.

I 2010(3) :13 - 16.
J. : 2005 26
(2) :34 - 36.
3
J. 2016 47(11):1 935 -1 942.

FUW XIE W ZHANG Z et al. Exploring valid refer—
ence genes for quantitative real-time PCR analysis in Plute—
lla xylostella ( Lepidoptera: Plutellidate ). International
Journal of Biological Sciences 2013 9 (8):792 —802.
XU R ZHENG X. Selection of reference genes for quanti—
tative real-time PCR in Octopus minor (Cephalopoda: Oc-
topoda) under acute ammonia stress J . Environmental
Toxicology & Pharmacology 2018 60:76 —81.
MEAGHER R B MCKINNEY E C Kandasamy M K. Is—
ovariant dynamics expand and buffer the responses of
complex systems: The diverse plant actin gene family
J . Plant Cell 1999 11(6):995 -1 005.
DROUIN G DOVER G A. A plant processed pseudogene
J . Nature 1987 328(6 130):557 -558.
BERNATZKY R TANKSLEY S D. Genetics of actinre—
lated sequences in tomato J . Theoretical & Applied
1986 72(3):314 -321.
KANDASAMY M K GILLILAND L U MCKINNEY E

C et al. One plant actin isovariant ACT7 is induced by

Genetics

auxin and required for normal callus formation J . Plant
Cell 2001 13(7):1541 -1 554.

JIANG Y ZHAO W. Expression and phylogenetic analy—
sis of pea actin isoforms J . Acta Botanica Sinica

2002 44(12):1456 -1 461.



15 . J . pattern and betaine analysis J . International Journal of
2006 23(3):242 -248. Clinical & Experimental Medicine 2014 7(8):2053 -
16 . 2 059.
J. 2008 29(2): 19 .
151 - 154. J. 2008 39(5) :796 —796.
17 . J. 20 YAOR HEINRICHM ZOUY et al. Quality variation
2012 33(2):223 -227. of Goji (Fruits of Lycium spp.) in China: A comparative
18 HYE WL YOUNGHK YUNH K et al. Discrimina— morphological and metabolomic analysis J . Frontiers in
tion of Lycicum chinense and Lycium barbarum by taste Pharmacology 2018 9:151.

Molecular cloning and expression analysis of an actin
from Lycium barbarum Bianguo
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ABSTRACT The gene encoding actin was cloned from Lycium barbarum Bianguo and checked to be a potential ref-
erence gene to analyze the expression levels of other genes. The primers were designed based on conserved sequences
of actin genes from other Solanaceae plants. The total RNA isolated from leaves of Lycium barbarum Bianguo was used
as a template for reverse transcription-polymerase chain reaction (RT-PCR). The nucleotide fragment was amplified
and cloned into pMD18-T. The positive clones were identified by PCR followed by sequencing. The results revealed
that the amplified fragment named as LbDACT contained 598 bp encoded 198 amino acid residues. The nucleotide
sequence was 97% similar to that of Lycium chinense actin gene. Meanwhile fluorescent quantitative PCR showed
that salt-treated LbACT was stable in all organs. Therefore LbACT could be used as a reference gene to analyze the
expressions of functional genes of Lycium barbarum Bianguo.

Key words Lycium barbarum Bianguo; actin; cloning; sequence analysis; reverse transcription-polymerase

chain reaction
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