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T B 30%1 SDT & v im A 20 pg By IR &
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Table 1 Screening of wolfberry polysaccharide related proteins from different habitats
H /T A T A
&8 ID EX =S - ! F] !
# It 45 4 P £ e P 1A
K4ATD8 UDP-Jr 3 4/ K45 & B[ AXS)] 0.739 0.03 0.6361 0.0097
MICAGS UDP-T 248 vt via 45 % % 85[5.4.99.30] 1.3412 0.0069 1.3227 0.0118
K4B740 UDP # # # 6-BL 28 [EC. 1.1.1.22] 1.4086 0.0026 1.3427 0.0066
MI1C5Y4 UDP-# % #E i B; L 4 B [EC . 4.1.1.35] - - 0.6962 0.0226
AOAOVOIJIS a-1,4-F SUPE LB 46 45 85 [EC . 2.4.1.43) 1.3828 0.0002 - -
Q76LU4 a—N-T1 3248 =k vih #% 3 #5[EC . 3.2.1.55] 0.7225 0.0062 0.729 0.0087

AOAOVOI9A6 a—F SLAE 3 #5[EC:3.2.1.22] 0.6348 0.0139 0.6248 0.0092
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2R EH P FRNCE P
AOAOVOIEK3 B-1,3-# B 458 [EC:3.2.1.39] - - 2.4281 0.0375
AOAOVOIBS4 B-1,3-# R A E[EC:3.2.1.39] - - 1.5388 0.0245
MICWU2 B-D-A % % B 4 [EC:3.2.1.37] 1.3795 0.0021 - -
MI1ARH9 B3R 4 vk v 8 3 B [EC : 3.2.1.26] 0.5884 0.001 0.8301 0.0425
K4C994 B-# ¥ ¥ H[EC:3.2.1.21] 1.2276 0.0076 1.2909 0.0173
K4DEVS B-H ¥ ¥ H[EC:3.2.1.21] 1.3095 0.0007 1.2517 0.0026
M1A467 B-H H ¥ 8[EC:3.2.1.21] 1.7415 0.0088 1.6979 0.031
(085345 R Bh AL i EE[EC.4.2.2.2] 1.5385 0.0035 2.6294 0.0021
MI1BISS R e B B [EC:3.1.1.11] 1.2553 0.0131 -
P37829 R4 EH[EC:2.7.1.4] 1.2875 0.0366 -
K4C7S0 T [EC:2.7.1.1] 1.2343 0.0152 1.2684 0.0132
M1B8DO T i 4 A A % K/ UDP— T 3548 vk v 48 2 & B - - 1.4231 0.0387
[EC5.4.99.30]
AOAOVOIPO7 BB H 24 %5 #[EC.5.4.2.2) - - 1.2546 0.001
K4C285 W B A1 F B R 3 BE 55 B [EC.2.7.7.9) 1.2151 0.0134 -
084T18 AR S R EHEC:2.4.1.13] - 0.7965 0.0293
AOA059T2S5 AR B S R E[EC:2.4.1.14] 0.7988 0.0077 0.6999 0.0041
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B BAE BASAE B B ) — 21/ 21 4~ DEPs
20, AL EE < WL B Il 5 T (K4CPX6 K4CMSO) |

101247451

101246798

©

Solyc119010600.1:1,

,10125089
101259777
-’ #

/‘,wf\\

-
10N
- -

101258638

e
©

esolyuzgoaoeao 11
101262737 101266643
Solyc029067080.2 1) 6
101250326 101250963 e

101246179

0lyc04g082400 2 1

S)

101258669

E E 101254849 6

O I 22 T (K4CTS0) ATP AR 1Y 61 iR SR b
W (K4CES3) .« -1,4 — 7 R HF B B2 1k iy
(K4CSQ2) Fo— & i A B 5 1iF (19 25 [ (annotation
not available), % —41H 6 4~ DEPs 4%, 045 8-
g OBE B (E3UVWT),a — ¢ F BE 17 1
(K4BP29) o—H &% #l 11 FilF (EOXN34) S — 2L i oK

E 101260594

Solyc03g116230.2.1 100500729

101246362

101260997

101249542

101248901

T8GS

10124943

1

01251532 -

i VGT1

100191128

5 BEREFREZEMNBEIERAME

Fig.5

Interaction network of differentially expressed proteins after screening
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Y I 2 R B NG R | R
R =R FER X 23 M2 CER S
KEGG il #% 73 M &, 920 Wi koAC 248 4 At
WA OG5 AR ks AR I R
FEAE T2 i UDP-# 49 4 i 4 75— & 1), UDP-7
FWEE S — RN S5 R BT LT 4ER B
JI 0B AL 4 1 B G B, TR I 22 0 B
JE i ik UDP— 4 9 0% 3 1) 3 1 #F 17 5k 23 I A4
RO e MG A R I AR AN [ Y [R]
— M E AN RBHRATE L RN, TRRSEHZ
WE A A A TE 22 57
2.6.1  FEMEG R AT AR RN G RN A3 i
BT FE AN 6 Fra, BEREBERR & B (EC. 2.
4.1.14,SPS) Jefifb R -6 i I UDP-7i 45 4%
B AR FERE -6 BRI . 38 32 X8 A [m] 3y i A st R
TR T % S AR B SR A Y SPS 3 3k Y
I3 AT AT BUESE, SPS 1 14 553X 26 ) i R 0 R
BRCREIE L OCRP, FiAH AR T SPS i
Tk K T T EAAS (R 1), N T RS L
AT RE R TR IR OR o S E E P Y R A [
R WA AL SR 2 vh M AC 220 5 B R R R S R
HERWEFEME, RUTE DT MAL 20
FETRE SR TR A ON, (HX 5 PR A
IR S5 I A — B, A M AL 2 b I E 2
SRR WA T 2 s T HON 7, S Bux
— S5 R A ] R SPS iU S RERE A R T
AN T U AR OG0 A 0 v AR S B B
SPS i PE#a T Ha ER,

HERE I i AR B S A A B AR A 7, &2
B AR R AR A, G0 4 AR S O (EC.
2.4.1.13,SS) F 24 ff BE 5% {1 il (EC . 3.2.1.26,INV),
TR AR AR e T R KA S R R
AR Hordr SS AR FH R Xm] 1, £ 2F 1S Al UDP-
MR UDP-# A MV W 4T 4E R 5 iy
JEWy, ik SS WG B YER G R G
P TRE M 24 ik A= B UD P-4 % Bl R BE), SPS (2R
W —6— 15 R+ UDP— ] 25 W5 ) 380 328 1 2 felt SRk A Ui
B, SS R ALIEZE IR, LA UDP-# % 0 1 JE X
(AT AR AE R AR 0, TR BR T 40 N 2R

WA BCERY, ange 1 FR T MAC R A Y SS
KERMFTE, TS SETEMRTAER
PIRTIAR Y UDP-H 4 B4 /0 (R4 R &
> MRS 2GR

262 ARG HEACH R F4ER G AT
HREAE 6 s, —# 5 UDP-4 25 il i — R 5]
SN BT Y E T, AT Y T A A ROk
MR LT YL R o e, B LA R R AR O — 3
UDP—# % 48 A5 1% 1, 3-8 S B8 A B4 28 4 1
It 43t B-1,3- i R A (EC:3.2.1.39,GN5-6)
I B— %M B (EC:3.2.1.21 ,BGL) & & AC i
AT BFoY R LA IS 1) B AR A B A R
it ] LK 2 Ak O M A R 2 W B 4 W T
(EC:3.2.1.21,BGL) X £F 4k 2 44 8 5 4k B A7 =
SERN ST AL RE S35 4k K Y iR Y UDP-# % 1
i 3 — FR B i VR G Ak R £F 2 RO A — A
SRR A AR K AR e 28, Ak o 8 26 b 3
o 2 3 R . N D) A R B (EC.3.2.1.4,EG) Sh
VI R (EC.3.2.1.91,CBH) #1 BGL, W 1 fF
N TEBGIC A R b BRI A H R MRS R BGL Y
FikEE T TEMRIN, KRENHLEWAHEA 2%
SRR HED BOL v 2 BB M H N 5 TR
T 1) £F 2 28 K A 5 R T3 A 22 R i R B
o TELFYE R KA RE v = W A A B AR AR 221 Ol
A E BGL B G PR, DR R I A H R 7 H A
W h I EEESTE TSI TTE =, X
— 45 R SR — B,

S 6'P T
SPS
D-Fructose-6P €<——— D-Fructose
SPP serK
] = b
s —> 5
D-Fructose =— ucrose Glucese
GNS6 UGP2
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D-Glucose (_]lc 0
B-D-G
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Fig.6 The synthesis and metabolism of sucrose

and cellulose
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263 VARG BAHLE WE 7 PR,
UDP-#j Zj i —4-K 5 M (EC. 5.1.3.2,galE) ff
b UDP—% %5 0 il UDP—-ZLHEAH B %% 1k . UDP-
e 7L BE AE 2 FL S BE A L (EC.2.4.1.123,GOLS)
BIVE TN AR it LR B, P ZLBEBEAE S~ LR 2
R, 2300 B AR G U (EC.2.4.1.82,E2.4.1.
82) /K 7 i & B (EC :2.4.1.67 ,E2.4.1.67 ) iX
Tl 17 04 5 8l 5 BSUA 4 R K I8 s B S R B~
Wk TR (EC . 3.2.1.26, INV )6 W6 ROl 23 51 7K
il L WA R = R a2 R
(EC:3.2.1.22,GLA) K fift A% H K 250 H 88 =
W R W B 2 A Y LW R 2 RS, T AU
IF AR R 2 FUBE B AR V8 35 Y Ak 28,
TR —F 8 )5 0 e 2 32 3011 LB I 15 8 il R AT
FBE G UG I VE R, FERE AR AR AL GLA R4
B AR A T SE R S 0, PR A GLA A
F) i BE 2638 25 S BON RPERR T & B RGN
WA AR ) PR PR e 1 RT 0 R R R i X
Al GLA A1 INV 5 77 5 b X AH b 23k T, 4
HOA A i XA AT FE M T TR, TR X
A 8 S S A mT RRAR T H R AN I
X,
264 CERAHERGBMAE SR CPAgERETN
BT A AR B, A 8 i, UDP— 4 44 b i i
UDP—# %5 B I & 8 (EC:1.1.1.22 , UGDH) A 1] j
Hb 52 AR B UDP-4 45 B 9 1%, JT-7E UDP-4] 45 B
P R B R i (EC 4.1.1.35,UXS) . UDP—A K/ A Bl
A B (AXS) FLH e — R 5 A9 7R R — 365 4k
N UDP-D-JF 34 H1 UDP —D— A B3 UDP—A B
T o) — 2 b AT A RO G A AR DG R B R
AT 3 AR . UDP—#5 % B4R 0 5% 4% UDP-HE 1
& B S S 7 UGDH UXS M AXS #i1 UDP-F
P B -4 S A EE(EC 5.1.3.5, UXE) A fiEfL T
53 9 5% ¥ S UDP - 4 45 # 9 B2\ UDP — K Hf #l
UDP-L - Fi7 AF1 %

AR, MRk B AXS ALK A UXE
2 3 UDP-ACHE (1 BB Jip I A 9 ke B0
B bk AC 22 v ROBE B ik TR, B iR
W& AT, nT B b 35 i M AL b UXS Al
AXS W RIX LT T HE , FilEMIL T UGDH 1
PR T T BT SORME A B R 2R R A
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Fig.7 The synthesis and metabolism of galactan
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Fig.8 The synthesis and metabolism of hemicellulose
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2.6.5 AR SRR A Y
120 40 ML RE v 1) Z2 BB G0, T T TR A A 0 4 L
LR, (1,4)-5EE 1 B-D—M iR 2 LA IS R VE R 5
ZRGER g — 43, W&l 9 iR, UDP—# 4 -4
SAEE (EC: 5.1.3.2,galE) fi#fk UDP-7 % b4 A1
UDP—2FFLHEAH B 5% 4L, UDP—F FLBH S PR AF -1,
A2 FUAH TS R 5L AL il (EC . 2.4.1.43 , GAUT) (9/E H
AR, T PG(EC 3.2.1.15) AL i i il (EC
31, E3 1) 2 o e i) SR e A& i i, T o5 fi
%E,i[%—%]o

I 2 A i (EC . 4.2.2.2,PLY ) 3= 503 1o F# it
JE AR 20 B v ) SRS AR A AR K R B R R R
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The Difference of Polysaccharide Synthesis and Metabolism of ‘Ningqi No. 1’ Lycium Barbarum
Fruits from Different Producing Areas

Ma Ruixue, Kou Tingting, Sun Xiazhi, Fan Yanli®
(College of Food Science and Engineering, Ningxia Uniwversity, Yinchuan 750021)

Abstract Based on iTRAQ (isobaric tags for relative and absolute quantity, iTRAQ) technology, the bioinformatics
analysis of differential proteomics were carried out with the fruits of ‘Ningqi No. 1’ wolfberry collected from Zhongning,
Ningxia as samples and the fruits of ‘Ningqi No. 1’ wolfberry collected from Jinghe, Xinjiang, wulateqian banner, Inner
Mongolia, Guazhou, Gansu and Delingha, Qinghai as controls. The results showed that there were 446, 166, 966 and
1 015 differentially expressed proteins (DEPs) in Xinjiang/ Ningxia group, Inner Mongolia/ Ningxia group, Gansu/ Ningxia
group and Qinghai/ Ningxia group respectively, and 160 DEPs related to Lycium barbarum polysaccharide synthesis and
metabolism. Through further screening, 23 DEPs related to Lycium barbarum polysaccharides were obtained, including
sucrose phosphate synthase, B-Glucosidase and o—-Galactosidase, etc. It was speculated that the different pathways of

polysaccharide anabolism in Lycium barbarum fruits from different producing areas mainly included sucrose, cellulose,
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galactan, hemicellulose and pectin anabolism, and these processes can be linked together with UDP—glucose. This study
analyzed the related proteins in the synthesis pathways of Lycium barbarum polysaccharides by proteomics, which pro-
vides a theoretical basis for further study on the regulation mechanism of the same Lycium barbarum polysaccharide from
different producing areas.

Keywords Woltberry (Lycium barbarum L.); Lycium barbarum polysaccharide (LBP); differentially expressed proteins
(DEPs) ; pathway of polysaccharide synthesis and metabolism



