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WE . A -5 A% 8- ACP B &8 (stearoyl-ACP desaturase, SAD) 5% 3% %) 45 4 4 fi5 P 40 F= l5 R 48, o BS W5 B2 YL 45) 69
FhBZ —, ARAMZEFESL TR, st A B R I (Paeonia ostii) Po-SAD # & & 82 /7 7) 4% 42 | 22 1L
PSR R BB A AS B B R AT TR L SRR R MEGAG. 0 3 T REI# 4 SAD & F3teht, 2R A
Bl :Po-SAD & & AABs 4 F & 2 pl 5525 M SAD AL, B TR TE®RES, ZAEHE
o Bk (40, 91%0) (3 Ab B (12,37 %) Fo R AN % o (46. 72%) ,Po-SAD 4 35 ABhBR AL A% 5 Fo 6 AN 45 AL
A5, B e AL AR, AR EAR R PoSAD 5 9 A HER R LF4% £ 2RI,

SEGEE R 4T RS AR g B-ACP B A8 (SAD) 5 £ 42 & 3 57

VT AR AP S — BT 24 B AR A SR E D)
ROk AZ 0l N, BEE R 4
FEI A SRR R SIZ 3 R il TR A5 0 A { B A £
{14 AN T 0 TR 5 1k 90 26 LA b R S A AR
T NG BR oW R R (w-3) & ik 40 %Y, M
Y i i I 0 S 0 R 26 5 i e T T A Y
AL 7 R A S S B BUR L AT IR
- ACP it & B (stearoyl-ACP desaturase, SAD)
He BE AR 1BE-ACP (18.:0) [ lig 1 B ik % £ 9C-10C [i]
PEAL B S 2 A B — S T = OB 5 ol it -
ACP 18+ 1), e A8 1y v 47 il AN 18 MU AR I 2 24 0
B OGS A R R 2 R R N T
2 (18:2) (w6) \EIRRIR (183 3) 4 A AR 5 AR I R
AW B R T PR G SAD 2 pE AL )
TG T SR AR DT R A A L 4 DA KT R U7 R
L5 R 0 i U7 R L 081 ) G B Rl 2 — T

HEl VP2 b a0, s 97 (Arabidop-
sis thaliana )™, K & (Glycine max (Linn.)
Merr)™ JH 3% ( Brassica napus)" £ 4 (Ara-
chis hypogaea Linn)™ &8 & 28 /0 B, 75 B %

I F5 B #7:2018-03-02

BB ILAE T =" HE¥RESALRERIHIA .
ATRAA BN I = B EH s AR A AR B
Wi H (ZR2015CL008) 5 T & % B T 4 % 4 %% By Wi B (XY
17BS07) ; Jaf iF 2 B 15 & e Bh i H (XY17PY03) .,

E—EFEB A T (1999, & EEY L NER Y A
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SAD, RAEATFE R SAD 15K 2 e S5 W) Hh Y
RIZEMHAL R T R B R rh AR s i
A 41 28R o, e a0 2 R R L T
FH 4t F— R} (Paeonia ostii ) SAD (Po-SAD) 7
KREMF Rk, BR & Po-SAD 7E i H 4
iR &l SR R B kRN B
N B3 3 R A A 5 R RN A T UE L T X
B R ABL W g v AN TR R i D R A B il #E rp
RARAE CHEMAER] . AP HE R K T 5T
18 i R A R ) B H AT A G Tk
FEPE B ST 32 AR AR RS LA o b L 2 3 KA
SRTIRE = i I A 55 5 T 0 Xl AL P9 43 A=
Yy 2 WEFTAR RS A58/ I8 HE 2 X i g mh AN 4 IR 7
T2 1o A0 IO B e DR 1) A 0 2 T g 45 e s A S
st JoT ) F B BT R = AH B A I T O A T
FHAEFIRG 17 2 15 %06 1) 43 5 45 B 55 6 A i
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RIS ALY .

ARSCLL I I — R Po-SAD i 4y #F 58 %)
L HHA Y E B TR U E A 454
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B DL 5 S8 v ROE 19 35 4% e RAR Wk il R D R
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1.1 RAEEBRRSEBESERELERSH

M NCBI 1 F 2k R} Po-SAD 454 )% 31 (CDS)
MEE AR KX078474. 1 F1 ANU06063. 1, ]
JH NCBI 1 # CDD Chttp://www. ncbi. nlm. nih.
gov/structure/cdd/wrpsb. cgi) J&E W % 5E R FH Po-
SAD & [ /5 51 19 G ST 35045 480 o ff ff s 2 T i 1k
I ZU M. Po-SAD 3 H A 24 3 MR 41 il A X 73 1
i 5 A AR IR BTN ExPasy 9 5k £2 4L 1Y
ProtParam T. H Chttp://web. expasy. org/prot-
param) 537 .

1.2 R#F Po-SAD EAF I —REH ST

S RF FHTEZE DIANNA Chttp://clavius. be.
edu/~ clotelab/DiIANNA) #1 CBS T H Chttp://
www. cbs. dtu. dk/services) #iill 43 #1 Po-SAD #&
1% 81 v i S 7 o A R 1 R iR A A7 A Che-
tp://www. cbs. dtu. dk/services/Net-Phos) il 8-
O-# 2 B8 3£ 4k f57 &5 Chttp: //www. cbs. dtu. dk/
services/YinOYang/)., Po-SAD & H & % i 1%
JIBE DX 3 s 7K DX 3R AR 5 o X AT 0 - 1) A1)
TMHMM Chttp://www. cbs. dtu. dk/services/
TMHMM) | Protscale (http://web. expasy. org/
protscale/) J Signal P Chttp://www. cbs. dtu.
dk/services/SignalP) 2 1F 4 T. .yl 47,

1.3 Po-SAD EEBREHTN &

Po-SAD & [ ¥ 91 19 — 9 45 ¥4 F A PBIL-
LYON-ERLAND Chttps://npsa-prabi. ibcp. fr/
cgi-bin/npsa_automat. pl? page=/NPSA/npsa_
hnn. htmD7E2E T B 3047 8000 43 r . = 204544 F
JH Phyre2 Mk (http://www. sbg. bio. ic. ac. uk/
phyre2/html/page. cgi? id = index) My 7F & T.
B, R H Intensive $3 f [F] 5 4 45 3% 3 47 1500
38T,

1.4 BEAFIRTHEEREZZLZEXR

FHH % £ DNAMAN Xt Po-SAD F1 H: & ¥
TRy 11 Fh R 7 90 47 2 5 91 FxtE 43 1 H 37
MR SFHE . FEEERt 1, 32 JH MEGASG. 0 £ 741
O XA X 3R 5 64T 22 7 81 L T SR 4R 4
#: (Neighbor-Joining , ND ¥ & R 5 & & # . Hp
FI 24K 50 (5 15 8 R 1000 A FEFR
2 RS0
2.1 Po-SAD B R4 #r

F FH ExPASy K %l protparam T. B X} Po-

24

SAD #EATEALYE BT o3 A . SRR W] A 20
T G S TR AL . Horh & e m M LR A Leu,
Glu.Ala, & #& /R Cys. Trp. His, Po-SAD
SrF N 45013 kDO 1) FRIE 45 4 pl=5. 86,
£ 280 nm I 6 Z K73 o 56 630, AR E &
¥ 37.21, Po-SAD W Ig I & & 78. 81, B Ay
PSRk R —0. 459, J8 TROEMATEEEH . X
e P AL A 5 5 R ST AT ) SAD GRS T A7 -fd
RIE-ACP Ui At-SAD. AT Y A - I -
ACP Jii &l PESAD)RAAMRL.
x1 R PoSAD EAELMERS
Table 1 Physical and chemical properties of

Po-SAD protein analysis in Paeonia ostii

HHAAK
Po-SAD PI-SAD At-SAD
Protein name
FEHKE/ aa 396 395 401
Number of amino acids
AHXT 53 F it /kD 45.13 45.06 45. 69
Molecular weight
B A R 5.86 5.63 6.05
Theoretical pl
AE R 37.21 37.49 36. 08
Instability index
stabilizes or not.
HIES A 78. 81 80. 25 75.94
Aliphatic index
SO SR K AR B —0.459 —0.421 —0.532

Grand average of
hydropathicity
(GRAVY)
Genbank accession  ANU06063. 1 AHY24225. 1 AAB64035. 1

2.2 Po-SAD —RLE&EMH &S

2.2.1 Po-SAD — st o4 Po-SAD ik
Mrés R ER ZEH Tl eIE k2 4> Zwi s .
LT 55 130-361 AL By - 5 & » 43R 0. 999 74,
S 25 o BIEM 4 % o BRIEZ M B B —
Bt (a2~ad), 52725 PI-SAD A9 — i 4 150 0 45 1R
R¥E, — F LB IT At-SAD £ — 4
S (GR 2O I 25 3 P T AR A il A S R
%A F T 054 b 25 5 R W 8 A I A=
EH .
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%2 PoSAD ZEEHS
Table 2 The disulfide bond analysis of SAD in Paeonia ostii

A — R B 3 45 1 WL FE 91 i e A
Protein name Position of disulfide bond Connection of helix The position of sequence The highest score
Po-SAD 94 - 255 al-a3 KPVEKCWQPQD-NLAQICGTIAS 0.99974
130 - 361 a2-ad DDYFVCLVGDM-AQDYVCGLAPR
PI-SAD 93 - 254 al-a3 KPVEKCWQPQD-NLAQICGIIAS 0.99975
129 - 360 a2-ald DDYFVCLVGDM-AQDYVCGLAPR
At-SAD 34 - 366 al-a3 SPKFLCLASSS-AQDYLCGLAPR 0.99965
2.2.2 Po-SAD 5% B A 4% 5 o 4 A AE 5 TR 5 At-SAD 3 ME FL & A o BRE . ZE {5 RN

550 BEERAEAL S TN ES R B, Po-SAD, Pl
SAD 5 At-SAD =# SAD & (1 24 [F ¥E £ 1 i
FRAe Ay w8, I BBl Al 22 A 2. Ho, Po-
SAD & F1 B MR fb 7 S5 A 35 A, 22 & R
fiti (Ser) . 75 2 B I W ( Thr) 5 & %2 B2 3 ( Tyr)
WAL S B A 1912 5 4 A~ (R 3D, Ul B
W Ak A B M X Po-SAD 45 ¥y 5% ) B 3 % &
B XSO R A A A A7 T B S 5 B H TR b
(IR . o, Ser BE R Ak A7 55 R EEAE N Uiy 73 A
Hede s 4 Thr B R Ak A7 5 35 2553 4 78 78 K B
.4 A Tyr BEERIL A7 5550 A0 L 38950 (B D

Tyrosine — Serine

Threshold ——  Threonine

50 100 150 200 250 300 350

Sequence position

Phosphorylation potential

Bl 1 S} Po-SAD %5 4 B R Ak 5 5 1
Fig.1 Phosphorylation sites analysis of Po-SAD

in Paeonia ostii

B-O- 5 285 A7 3 Ak A5 o7, 191 0 45 2R K B , Po-SAD
A 6 A RO %G M AL 7 45, Hod Ser 2 4,
Thr 4 1~ Yin-O-Yang fii g 1 4~ Thr 25, % i
SRS [ B RT3 M L Bl 2 M e R Ak ok B-O-Hi
25 8 Ak 2% LA U o 3 T 2 A7 A5 7E PR #2 Po-SAD
FEHDRER T RE A EEEAEH .

T % 3. Po-SAD & H 7F N-¥i 2 A5 30 aa
KW iz ik, TR % 8 e N N & S » R is
BRE 515 T 3F A BT & 8 A AE L 5040 i
AN T 32 2R VAN T P S 4 T ) 235 SR AH — 3K
2.3 PoSAD BER&EHDIT

i3 PBILLYON-ERLAND [ 3 %} Po-SAD
TYEERITRI Cln & 2) , & BAE Po-SAD,PI-SAD

TIN5ty =P SR 5K L3 3 Fh A
1E SAD HE P T & A 22 A 2, Ho o BR5E
S feh HS R B0 45 il 7E Po-SAD i IF & L 1] 43 51)
b 40.91% .12, 37% Fl 46. 72% , Po-SAD K77
5 W] 064 B S48 M R A L S AT iR
&3 PoSAD EABBRUMLAS
Table 3 Phosphorylation sites analysis of
Po-SAD in Paeonia ostii

I A B

Highest score

EHAE AR Loz 3 B

Protein name Phosphorylationsite numbers .
and location

Po-SAD Ser19 35 0.993
Thrl2 0.981
Tyrd 0.893
PI-SAD Ser20 35 0.987
Thrll 0.990
Tyrd 0.893
At-SAD Ser21 35 0.994
Thrll 0.802
Tyr3 0.893

B TR SF 45 #9 22 NCBI ) protein blast I
fig .CD-Search T.H & Cn3D 4. 1 #4445 #7 100 %
B]:Po-SAD LRI B — RKIE LA & — N E T
KYEAREME T B ACP B & B K % 1 14
SEEEMI . — A 2 A ERIE AL R ek e
T SAD R5F XY 4 MERELE R b L Fe JF 110 6
AT 5 B2 PO E o B 6 A 4 i 1R A 0 g G
A, A 8RR 7 Y I 3 4 ) & . E239, H285 I
E148 . HI189, Wi A~ 2k Jit + (% #F i L 3 oy E186.,
E282, — U544 P ER R T AH I T8 IR % B
1) FeO-Fe 4R AL . SAD B WL R A
33N Z RN . HEWTIR Y 25 G 0 s A 36 14
IR 8% 5 I (| 3, e gk K
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B3 RS Po-SAD Hlig =
Fig. 3 Theoretical three-dimensio

¥ Po-SAD 5 NCBI ﬁﬁiﬂli‘)ﬁf?qﬂ&ﬂﬁﬁ’ﬂﬁ
flymBHEY) SAD B2 LR 1y 51 Lu i, 45 SR R 0T,
K FF Po-SAD 54525 . Ry Hd (Vernicia montan-
a). X B (Xanthoceras sorbi folium ) . i 3¢
(Brassica napus) UG IF . WK 3 (Camelina sa-
tiva) . a] H %€ (Helianthus annuus) F K FG (Ory-
za sativa Japonica Group)[d] SAD 2 3 % /¥ %] [7)
PEME AR U 98. 2%, 88. 9%, 87. 4%, 84. 0%,
83.5%.82.8%.82. 1% #1 75.8% . Po-SAD 5 H
fy Fh iy SAD BA R & (9 R JRPE T A SAD 1
W0 X B L 58 4 AR TR] S ANTE i R 25 4 1 AN b
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c: WHRMEZREELR; d: EHIHKEDS AN,
rved domain of SAD;b: Six bidentate ligand of Fe; C: Polypeptide binding site;d: Putative

il

nal structure of Po-SAD

%@?W#ﬁiﬁjﬁ%ﬁ(l@ 4, BLH] SAD 7E i#
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X . RPF SAD HIRIBHYAT 2 By RS 6 R ik T
HIGER RN —K, X555 AR MEE R —K
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R KLNPLPF .QSQKSLSFGLPPMTTIRSPRV . FMES
Pl UL KLTPLPF .QSQKSLSFGLPPMTTIRSPRV. Fl
LKFNPLVASQPYKFPSSTRPPTPSFRSPKFLCL)
LKLNPLVASQPYKFPSLTRPPISSFRSPKFLCL)
WAL KLNPFIS.QSQKFPSFALPPMANLRSPKF .Y
EEFAASHTAS. . . . PYSCGGVAQRRSNGMSKMVAM|
URLKENPFIS.QSPKLPSFALPPMANLTSPRF. Y
EERXRINPATF . QSDMYRSFAFPQPKPLRSPKF . Al
B KFSPFAT . QTQRFPSFALPOMASLRSPKFSM

Po. J_Hq‘ Pl. toe uﬁ# Cs: Wﬂ;ﬁx Vm: AKJ#d; Os:
IOk %Tﬁkﬁﬁﬁﬁﬁf%ﬁ%f’i B AR 3R AL R e 52 A [

WALKFNPLVS .QPYKLASSARPPVSTFRSPKFLCLE®SSSPALSS .

KA

M= T FiS sl 79

.KEVESL \% v SIF 82

164
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RGN R R =]
DnnnHE0nnon

249
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395
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Ts: Eﬂﬂ Ha: [‘EjB;ﬁ Xs: )‘Cﬂ% Bn: ‘H—Eﬂﬁhﬁc

9
Q
0
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0
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Po: Paeonia ostii; Pl: Paeonia lacllﬂnra At: Arabidopsis thaliana; Cs: Camelina sativa; Vm: Vernicia montana; Os: Oryza sativa Japonica Group;
Ts: Triadica eehlfera Ha: Helianthus annuus; Xs: Xanthoceras sorbifolium; Bn: Brassica napus. ‘ + ’ represents absences of amino acids residual,

shading indicates that the amino acids are identical.

B4 RS EZREY) SAD R )T 51 L
Fig. 4 Alignment of Po-SAD and other SAD of major oil plants based on amino acid sequence

100 r APo—SAD ANU06063.1
P1-SAD AHY24225.1
Xs—-SAD AKA09592.1

57| 60 Ts—SAD ABN13874.1
Vm-SAD ABU50334.1
At-SAD AAB64035.1
Cs—SAD AFQ60945.1
Bn-SAD AAT65205.1
Ha-SAD CAC80360.1
0s-SAD BAA07631.1

—
0.02

Po:ASF; PLATZY; AvilEIF; Cs:WRESE; Vm:AHd; Os:kAd;

Ts:4H; Ha:fl H3E; Xs: 3R ; BnH RIS,

Po: Paeonia ostii; Pl: Paeonia lactiflora; At: Arabidopsis thaliana;

Cs: Camelina sativa; Vm: Vernicia montana;

Os: Oryza sativa Japonica Group; Ts: Triadica sebifera;

Ha: Helianthus annuus; Xs: Xanthoceras sorbifolium; Bn: Brassica napus.

K5 Po-SAD 5 H ¥ EZIMAHEY SAD HAMRK LK E R
Fig. 5 Phylogenetic tree of Po-SAD protein and
other biological SAD protein

3 ikt

AL, PISAD 5 At-SAD &, F)
A F B 5 TH X R PF Po-SAD & 175k 1
By A H T 43 A7, 45 R W], Po-SAD R & A
JoT 1A 3 K Y) AE B AR o e 2 4 A0 VR D B B AT i
PEE M. TR B, Po-SAD rh i A H 30
HA Z AW AL TR S AL 1 A7 50, X SRR 5
PI-SAD At-SAD & [ — 3, #0211 AE 20 il 9
TGP R W L AE A M AR i AR b R 45 e
YER . B98N B3 T X5 4 b PR AT 53 0F 52 0 7
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Bioinformatics Analysis of A’-stearoyl-ACP
Desaturase(SAD) in Paeonia ostii

HOU Xiao-yu.SHANG Hong-qin.LIU Meng-di,GUO Meng-lu,GAO Chang-yong
(Paeon College, Heze University/Shandong Universities Key Laboratory of Physiology, Biochemistry and Ap-
plication, Heze 274015, China)

Abstract: A’- stearoyl-ACP desaturase(SAD) is the key enzyme regulating the ratio of saturated and unsaturat-
ed fatty acid in plant. In the present paper, bioinformatics tools were employed to characterize SAD proteins in
Paconia ostii sincluding physicochemical properties,disulfide, phosphorylation sites,subcellular localization, ad-
vanced 3D structure. And molecular phylogenetic tree of SAD from different plant were constructed by MEGA
6.0 software. The results showed that the molecular weight and theoretical pl of Po-SAD were similar to the
Arabidopsis thaliana and Paeonia lacti flora SADs,belonging to stable, soluble protein. The secondary struc-
ture of Po-SAD protein contained 40. 91% o helices,12. 37% extended strand,46. 72% random coil,and con-
tained 35 phosphorylation sites,6 g-O-glycosylation sites. Prediction of subcellular localization showed that Po-
SAD located in chloroplast. Analysis of molecular phylogenetic tree showed that the Po-SAD was highly homol-
ogous and close to Paeonia lacti flora. All these results provide a scientific reference for understanding the mo-
lecular mechanism underlying lipid biosynthesis and special fatty acid high accumulation in oil peony seeds.

Keywords: oil peony; Paeonia ostii ; A’ stearoyl-ACP desaturase(SAD); bioinformatics analysis
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Research on Ningxia Meteorological Early
Warning of Chinese Jujube Fruit

ZHANG Yu-lan'? ,LIU Jing' ,TAN Hua' ,HUANG Wen-yan'
(1. Key Laboratory of Meteorological Disaster of Ningxia, Ningxia 750002, China; 2. Meteorological Bureau of
Ningxia, Ningxia 750002, China)

Abstract;In order to establish meteorological early warning method and disaster prevention and mitigation
measures of Ningxia jujube fruit cracking, taking Ningxia Jujube as test material, we studied the relationship
between jujube fruit cracking and meteorological conditions, by 4 methods field contrast experiment and investi-
gation,such as canopy. bagging. film covering and natural state.and the way the investigation. The results
showed that in mid to late September, the more the number of rainy days, the greater air humidity,and the low-
er the temperature, the more higher the rate of jujube fruit in Ningxia. In jujube mature, rain - proof measures
could reduce fruit cracking rate,bagging was the best way to reduce the cracking rate.

Keywords:jujube fruit cracking; meteorological warning;disaster prevention and mitigation
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