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Study on the Plant Landscape Planning and Design of
Henan Agricultural University New Campus

LI Sa, SU Fang, TIAN Guo-xing
(College of Forestry, Henan Agricultural University, Zhengzhou, Henan 450002)

Abstract : In recent years landscape design with plants for campus tends to part design. It’s deficient in overall perspective.

The landscape design with plants for Longzi lake campus of Henan Agriculture University is trying to start from the

overall perspective. Mixing together the botanical garden with the campus. On the premise of humanized design and

inheritance of educations, using the small space environment to create a distinctive landscape. Merging agricultural

technology demonstrations, popularization of science, recreation. This campus will service teachers, students and

surrounding residents.
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WAL R (b 50D A BR /A 7l Revert Aid™ First Strand
cDNA Synthesis Kit [ § Fermentas 2 &) ; SMARTer ™
RACE cDNA Amplification Kit,RNase H, TdT,LA Tag
DNA R4 B B Takara 24 &) ; Bk /N 23855 & , PCR
FAiAk R & W B Biomiga 2w s HE R ¥ F
AW, BRI EEA TAY TRARA AR,
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1.2.1 & RNA (42 EUK cDNA 5 1 #A M %R
HEY) RNA 2B S 1568 5 225K, FRER 0. 01 g #Ad
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First Strand cDNA Synthesis Kit &7 & #3488 , LA
Oligo-dT 75| #738 1¢ RT-PCR ¥ % 5 %1 £ <DNA 4
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1.2.2 LbSAI ZEWRSFX A5 FH Dnaman 6.0
WAFS T E AR SAT F N B HBR T, 7E AR <F XI5,
Wit 1 M EBHFRSI Y. BS54 SAI-1F.5'-CTC-
CATGTTAACTCAGCCGCAC -3', F 5|4 SAI-1R.5'-
CTGATGGCCGAGCAAAGACTC-3', DLi¥ifk R 3R18 1)
cDNA it , & ] SAI-1F #l SAI-1R 3|4 PCR $" ¢
Mife SAT ZPH M ERSE A Bt. RO 45 57:94°C .3 min;
APk 94°C .30 ;3B & 58°C .30 s;ZEfH 72°C .40 s, 30 4~
&5 72°CHEMf 10 min, PCR 7= 4y 28 By B Wl 58 K HRL
VKR | [ Ak fE ZEH: pGM-T Easy SabE &k, ik
KHFHE TOP10 J5 2B E 4 Fi ki 3% Invitrogen /A 7]
T

1.2.3 5'RACE #¥ARZEEAMAE SAI 2 cDNA 5 K5
5] AREIREMIMIAT SAT cDNA M{RsE B B &3t 5
RACE 45 5 #: 814 SAI5-1.5-CCTGGCCOGTTATAT -
GATGTGTC-3' 1 SAI5-2.5 -CAATCCGTTTGAGTC-
TACGGTGGATAC-3', % 8 SMARTer™ RACE cDNA
Amplification Kit 15 B , #E47 1 %% 5% i B A1 5’ RACE
P, FRIREL 2. 2755 ) ek T AL S R T

1.2.4 3'RACE HARIKEHMIAE SAI #FH cDNA 3' K i

o ARYECL 2. 27T A Fr 3R A A AE SAT cDNA f £
SF A Br, %t 3'RACE 45454 1,SA13-1.5'-GGAG-
GTGCTGCTAGCAGAGGCATAT -3' #1584y 2,SAI3-2.5'-
GGACCATTTGGTGTCGTTGTAATTGCTG -3', #& IR
SMARTer™ RACE ¢DNA Amplification Kit 18035 i
R SR AHEAT 2 88E X PCR B, )M & R AR AR
B 3 ul,2 # PCR WiB KRN 55°C, 4K
50 s, B B UAHH B AT . $ IR 1. 2. 2730 i) O 3k ()
e Tk U F .
1.2.5 i SAI HE K MPHES PCR ®iE A
Dnaman 6. 0 % {24 “ 1. 2. 2” 35 3K 18 1 13 5F )% 51
“1. 2. 3" RIB Y 5 AR BRFFIAI“L. 2. 47T ERAE 3K
SRS AT BB, IR B AT SAT ALK cDNA JF
H. WMIEPFE N FS, BT WAL SAI EEH 2K
cDNAM | i 8] ¥ SALZF. 5’ - AKTACTCGAGATGGC-
TACCCACCATTCCAG -3 #I F 5| 4 SAI2R.5'-AATA-
GAGCTCTTACAAATTTTCCAAGGGGAAG - 3', DL
“L2. 1730 v ¥ % 1) cDNA SR 4R, PCR $" 3 SAI
cDNA &K FF). KN FMHFHR 94°C.3 min; 94°C,
1 min;58°C .50 s;72°C .60 s,35 PMEH,72°C .10 min, %
FR“1. 2. 1735 R ) v TR AT L o g W
L2.6 it SAI REMWEYFERE %4 @
Dnaman 6. 0 ¥#42 SAT 3N cDNA 4K £ 5 BRI &
FER 75 ;8 d PROSITE #4178 H RN BELE #3517 5
FIF ProtParam i & H B A9 3 4< 2 1k ¥ 5 Al A
PSORT #4728 H 5 A 3240 it =2 32 ; Il SOPMA #E47
B R G 387 I 7EL T H Swiss-Model #17
B H R =445/ T, SR MEGA 5. 0 S H &
GRB AN,
L2.7 #fg SAI A AFHREFREIEL 5 BSa
AEMIAT AR 25 (R B VR RSO R R R B RNA,
FAT R . UFFRIEN B-actin AW S (G .
Actinl;5'-TCACACTTTCTACAATGAGCT-3'; Actin R:
5'-GATATCCACATCACACTTCAT -3"), DL & 5% i) #E 5
cDNA F#& B 50 £ R, % F Real-time PCR £l SAI
FHHEEMRAR T HHFREE. RA Primer Primer
5.0 %6 EE T Y. PCR ¥ 1 5| # (SAI 3F:
5'-GCGTGGTCAAATGCTATGCTT-3'; SAI3R: 5'-
GCGAAAGGCAAGTAGAGCCA-3"), PCR & i 8 B¢
H7:95°CHIASHE 3 min; 95°CAEME 10 s,60°CiB & 30 s,35
AMERR, B S IKEH .
2 HRE5SW
2.1 MyAC SAI Mol

FIFHB14 SAIFIF F1 SAIFIR LIMiAE cDNA A,
#17 PCR ¥ 34, W 7 3K 4% 1 4% 850 bp M 2%+ (B 1.
2 NCBI ) BLAST [tXT, 8% %75 ftc SAT H K
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cDNA B4y Fr B, DL cDNA B4 ik , 7 FH
2| #%F UPM-SAI5-1 1 UPM-SAI5-2 #£47#) 5 RACE #~
HaFRAFK L 978 bp KB (& 2), I 3'RACE SAI3-
1 1 SAI3-2 3| #%t,3' RACE K18 K 25 712 bp i) Bk
(FE 3. KPrikis R sy X B 5 R im A 3 K cDNA
FEF 34T B, W NCBI 8 ORF finder 4 %}% cD-
NA #3417 ORF ¥, EIi% 75 S it SAT
K528 ORF, MR cDNA SRR, FlFH54 SAI-
2F F1 SAI2R ¥ #43k#5 2 193 bp 9 1 £ (B 4, 5
BIR/NKERF. %R BRI P 45 3R 5 R <7 X B .5/ A o Al
3" %G cDNA P3PS M PR .

~— 2000 bp

<~— 1000bp
-~— 750 bp

| ~— 500bp

<— 250 bp
~<— 100 bp

1 LbSAI ER K BRE
¥ :1. DL 2 000 marker;2. PCR 724y,
Fig. 1 Electrophoresis of PCR product of LA6SAI gene partial
Note: 1. DL 2 000 marker;2. PCR product.

1 2

2000 bp —=

1 000 bp —
750 bp —=
500 bp —

250 bp —>=
100 b —=

B2 LbSAIEE 5 KBTIk
#:1. DL 2 000 marker;2. 5'RACE PCR j=4j.

Fig. 2 Electrophoresis of PCR product of L5SAI gene 5’RACE
Note:1. DL 2 000 marker;2. 5’ RACE PCR product.

2.2 Hikg SAI ZEHKIEYIME BB o

Mift SAI 3P 4 2 193 bp(GenBank % % 2.
KC776575, Horp 5" AR BHF X (5'UTR) K 283 bp, 345k
X GUTRK 299 bp, &1L HSFH TGA,ORF £
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B3 LbSAIER 3 FERRE
#:1. DL 2 000 marker;2. 3'RACE PCR =¥,

Fig. 3 Electrophoresis of PCR product of LbSAI
gene 3'RACE
Note:1. DL 2 000 marker;2. 3'RACE PCR product.

1 2

<—2000 bp

<—1000 bp
~—750 bp

B4 LoSAI BEEKEE
7 :1. PCR 7=¥7;2:DL 2 000 marker,
Fig. 4 Electrophoresis of LASAI full-length
Note: 1. PCR product;2. DL 2 000 marker.

1 614 bp,%ifi5 537 MR, 3 4 HA 28 bp A polyA
B. http://www. expasy. org F1 ) ProtParam %X {2: 3l
HIE AR 2 F R R 5. 9428 X 10°, B 45 H 5 (pD)
H 524, BTRRERH, AERTFYE D48 (Solanum
tuberosum , E1AXT4) ., & 7 (Solanum Ilycopersicum,
P29000) M E ( Nicotiana tabacum , QSGUA) . H Z (Con-
volvulus batatas , Q4C05) F1 ¥ ¥ M (Daucus carota ,
P80065) 1 [A] W& 1 43 A ik £ 96%. 95%. 90% . 78%
M 74%,

i@ NCBI Yy BLAST X & B, #ifg SALEH 5
SR H R EE Eh ey SAL AR
MR IR, wmBEEHB T GH43-62-32-
68superfamily, B 7 GH32-B-Fructosidase {£5F domain,
HyAC SAI ) 300~1 750 & E:FR N glycosyl hydrolase &
TR A GEHY ,300~1 300 & LR 5k I AL & B-Fructosi-
dase FUFREMEFS] . PSORT JR 45 #5 ) I 41 L 52 12 53 H7
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A o MBI, 5 10. 43% 5149 NEEfREE, & 27.75% 531 4 B
B, 5 5. 7705301 AN TCHLIN B i, 5 56. 05% ( 5),
HE—H3% Fl SWISS-MODEL 7E£8 T EL%t Lb SAI 477 i
A MAT SAL 25 H R 1 = 4S5/ AN 6 B aw , Heorp A
RUTE 55 0 Ry 2~ 532, I RURE AR g [3ugfB] (1. 70), JF 1)
—F(MH 65.35%,

Sugf

Bugf

B 5 LbSAIEHR=4#4%4H
Fig. 5 3D structure of LbSAI

2.3 SAIEHFK DT RGEHDIT

AR A MEGA 5. 0 #Ext 10 A ) SAL
WRIGEIERR T3 AT R HT R AR 7% (Neigh-
bor-joining, N ¥ 8 SAI 43 F RGE K AW . WE 6 7
B RGM NPIR S, B B R — B A 3R
H—RK. HEWSHIF Y PR N — 30 BT
MY B IR — 32, AT SAL 55 AR B LR

100 Cucumis melofiifJI\
Solanum lycopersicum3E i
Solanum tuberosum =% %
Lycium barbarum¥jc
Ipomoea batatas?1 %
Daucus carotatl 35 b
Pyrus pyrifoliavar.cula:
Viena radiatet .
Brassica oleracea H#s
Citrus unshivlis &
Onyza sativa?KAg

77 |_|: Lolium temulentumes: 3%

100 Saccharum hybrid cultivar H
Lactobacillus gasseriF AT
Desulfosporosinus acidiphin iz 1H
31 Bacillus amyloliguefaciensfifessy -

50 Escherichia coli KT

98 Methylobacteriumextorguens FASA

68

6 F A MEGA 5.0 Xt 7R [=) 49 Fft fe it B B fek %5 4K B
HEESEBF I RER ST
Fig. 6 Phylogenetic tree analysis of LoSAI from
various organisms by MEGA 5. 0

BHBRGRRBOL BRI — LA FE 100%, 55
HEMMRA— KDL, SLLE RN EM FLAH AT
RS HIR 7696.72%6 .68 , 5G4 RO i AH—2.
2.4 Mt SAI FEPN A4S E RBEA
BREY T SALEH DLFEN FKEIE X7 AR
etk N RN R B R 2% B I I O AT,
FNR XA MR KZE R, h & 7 W77, LbSAT £
BEAEAACAE R RN P 2R 0K G T 7E M AR R A B D, Ui
Bl LoSAI TEMIRER LR B SRt EEAIEN , AT RE
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7 LoSAI EFREMRAERE PRIFRIX
Fig. 7 LbSAI gene expression in different organs of
Lycium barbarum L.
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FE R B B T BR R AL B SE A, 12 3 D 4 A 1) S L TR
3 5% DR B YRR LB R & R T 5
FRRUEA 10096 ~68%0 , R GE R B 7R , LoSAT J& Ttk
SRR A A T, 5 4N B LB TR A I R S ok
BT N S R H UE AL T, &N &
7E GenBank % 5%, & 53 B % KC776575, 2 E & Real-
Time PCR 431 @75, LbSAI TEAE P Rk B E , M AEHR
RIRBHK

AR T 5 1) R IR 43 7 A1 BLAST X 45 3R &
B, ST TR RIAIAD LoSAT 50452 Rl ML
YIFP B AR R PR AL B DX 2 ) [R) VR M 4 v » U A AS )
HaY R R AL BN R b B R P R R X B R H 5
EREE R NRIGE A 1A -0k mg SR B i he
fEFFFT . F K NDPNG/ A, §E3 C-A 4 B A & AR <F
)2 2R (Cys) 7R3k K AR i & 3R (MWECV/P) ,
R ER ML AL B R B A AL X SR R R AR 4 R
AR [RYBR 1 s AL B ) S PR 7 91 25 AR R, B 2 SR S0V
YOREMERE cDNA GIN1 F1 GIN2, 2 >3k PR & 5L 7% [7) J5 1
622561,
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PR AL
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FP OSSR IR S AT T 0125400, o itk — 25 9% 1%
FED AT B , 38 o AR M AT 1R PR A ki R Y SRR K
T, BB AL & 4 AR 5 43 B e S b AR M AT 1Y
ARIEEE, A AT & B AL 45 J7 T R
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Cloning and Tissues Expression Analysis of Soluble Acid Invertase Gene from

Lycium barbarum L.

WANG Lijuan,ZHAO Hui, WANG Yan-cai,DING Xiang-zhen, MA Jian-ming
(College of Life Science, Ningxia University, Yinchuan, Ningxia 750021)

Abstract: Using Lycium barbarum L. ‘Ningqgi No. 1’ as material, cloning and tissue expression analysis of SAI genes of

Lycium barbarum L. was studied,and using MEGA 5. 0 software to SAI genes for phylogenetic tree was analyzed. The
results showed that by RT-PCR and RACE methods a SAI gene named as Lb SAI (GenBank number: KC776575) was
identified from Lycium barbarum L. the full length cDNA of Lb SAI was 2 193 bp;the amino acid sequences of Lb SAI
were 68%~100% identical to the sequences of potato,tomato, pear etc. The putative protein encoded by Lb SAI was

belonged to cell wall invertase. Real-time PCR analysis showed that the Lb SAI gene was the highest expressed in

flower, the expression level reached the lowest level in root.

Key words : Lycium barbarum L. ;soluble acid invertase(SAI) ; gene cloning;expression analysis
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